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ELOCUTION. 

LOCUTION is a term which, according to the ftriG- 
uefs of etymological definition, might be applied to 

fignify every thing that is included in the faculty and utterance 
of thought, by the means of language, whether oral or writ- 
ten; and fome writers, even in modern times, have applied 
it, with more attention apparently to derivation than to 
authorized precifion and neceflary contradiftin@ion, to writ- 
ten compofition as well as to actual fpeech. At the fame 
time, two other terms, oratory and eloquence, (which ety- 
mological refinement might undoubtedly reduce to the fame 
original fignification,) have admittance and current ufage in 
our language, and are occafionally ufed as fynonyma of 
elocution in our loofer converfation. But every copious 
fubje&, when it comes to be treated in a dida@tic way, re- 
quires more terms of fettled diftin€tion than the fimplicity of 
rigid etymology can be expeted to furnifh; and ‘ many 
terms which, in the laxity of general converfation, are in- 
differently and indiftinéily ufed, in the precifion of fcientific 
difcuffion mutt be carefully feparated and placed in contra- 
diftin@lion: the very admiffion of fynonyms being perfe&tly 
inconfiftent with the progre{s and comprehenfion of {cientific 
truth.” 

Thefe three terms, therefore,.in the very outfet of the 
prefent fubject, fhould be clearly and diftinétly defined, and 
the boundaries of fignification effignable to each, as terms 
of contradiftinGtion, be precifely marked. This has accord- 
ingly been done by a popular leGturer of the prefent day. 
«¢ Eloquence,” fays he, ‘* may be defined, ‘the art of expref- 
fing our thoughts and feelings with precifion, force, and ele- 
gance; and of heightening the impreflions of reafon by the 
colourings of imagination.” It is applicable, therefore, to 
the whole faculty of verbal difcourfe, whether oral or writ- 
ten. It addreffes itfelf by the pen, to the eye, as well as 
by the living organs to the ear. Thus we {peak (with ad- 

Vou, XIII. 

Strahan and Prefion, 
New-freet Square, London, 

mitted accuracy ) of an eloquent book, as freely as of an eloz 
quent oration; of the eloquent Buffon (alluding to his cele- 
brated work upon natural hiftory); and of the eloqueat 
writings, as well as the eloquent fpeeches of Edmurd Burke, 
The Apoftrophe to the queen of France, is as genuine a 
piece of eloquence as if it had been {poken in the houfe of 
commons. 

Oratory, on the contrary, is precife and limited in its 
application : and, in this refpeét, indeed, even popular ufage 
is pretty generally corre&t. It may be defined, * oral elo- 
quence ; or the art of communicating, by the immediate ac- 
tion of the vocal and expreffive organs, to popular, or to 
fele& affemblies, the di@ates of our reafon, or our will, and- 
the workings of our paffions, our feelings, and our imagina- 
tions.” Oratory, therefore, includes the idea of eloquence : 
for no man can be an orator who hath not an affluence of 
thought and language. But eloquence does not neceflarily 
include the idea of oratory; fince a man may be rich in all 
the flores of language and of thought, without poffeffing the 
advantages of a graceful and impreffive delivery. It is, 
therefore, the name of a more complex idea; and includes, 
befides the general notion of eloquence, the praGtical part of 
elocution:. which being our immediate objeé&t, mutt be 
{poken of more at large. ‘ Elocution may be regarded 
either as a fcience, or as an at. In the former cafe it may 
be defined, * the fcience by which the rules for the juft de- 
livery of eloquence are taught ;”” in the latter, * the happy 
combination and coincidence of vocal, enunciative, and gef- 
ticulative expreffion, by which oratorical excitement is fuper- 
added to the eloquence of thought and language.” In 
other words: ‘* Elocution is the art, or the a& of fo de- 
livering our own thoughts and fentiments, or the thoughts 
and fentiments ‘of others, as not only to convey to thofe: 
around us (with precifiog, force, and harmony) the fuil’ 

B. purport 



ELOCUTION. 

purport and meaning of the words and fentences in which 
thofe thoughts are clothed; but, alfo, to excite and imprefs 
wpon their minds, the feelings, the imaginations, and the 
-paffions, by which thofe thoughts are diated, or with 
which they fhould naturally be accompanied.” 

“ Elocution, therefore, inits more ample and liberal fig- 
nification, is not confined to the mere exercife of the organs 
-of fpeech. It embraces the whole theory and praétice of 
the exterior demonttration of the inward workings of the 
mind.’ In fhert, ‘* eloquence may be confidered as the 
foul, or animating principle of difcourfe ; and is dependent 
on intelleétual energy and intelle&tual attainments. Elocu- 
tion is the embodying form, or reprefentative power; de- 
pendent on exterior accomplifhment, and cultivation of the 
organs. Oratory is the complicated and vital exiltence re- 
fulting from the perfeét harmony and combination of the 
two.”’ 

The objeé&t, then, of the fcieace of elocution is the im- 
provement of oral language, as contradiftinguifhed from 
mere graphic compolition ; and the cultivation of every ex- 
ternal grace and accomplifhment with which the delivery of 
language fhould be accompanied,, whether in »reading, in 
recitation, or in fpontaneous, utterance: an object, to the 
attainment of which the ancients devoted a very confider- 
able portion of attention; and for the due comprehenfion 
of which, it appears to be neceflary to go fomewhat deeper 
in our refearches into the phyfical and moral powers of man, 
than has been fufpected by the generality of modern pro- 
feffors; and inttead of calling in queftion, as fome recent 
cavillers have done, whether elocution is even to be regarded 
as an art, to eftablifh its doétrines on the fettled principles 
of {cience, and demonttrate the effential. elements of that 
Acience as.a branch of natural philofophy. To the want of 
this due confideration of the fubjeét, and to the incongruous 
maxims relative to it, are perhaps to be attributed not only 
the frequency of every fpecies of difgufting impediment in 
modern {peech, but the lame and impotent. ftate of public 
{peaking among us, when compared in its effects with the 
{plendid and impreflive oratory of ancient times. ‘* In thofe 
parts of oratory, indeed, whith relate to the arrangements 
of thought, and the energies of expreffive language, there is 
no deficiency of exilting models; and, certainly, no paucity 
whatever of pedantic rules and treatifes. Cicero and De- 
motthenes flill continue to, fpeak to the eye, in all the elo- 
quence of graphic words; and Quintilian and Blair. (like 
two confpicuous luminaries, in the ancient and modern ‘h-mi- 
{pheres of oratorical critici{m) tlumine the tracks of written 
language, and may help to inform us how orations fhould be 
compofed. In this part of oratory, the prefent and the 
preceding gencration have, accordingly, fomething to boalt. 
But for the theory and praétice of thofe impreflive exterior 
demonitrations with which the delivery of {uch orations 
fhould be accompanied, to what fyftems, or to what models 
can the Englifh ftudent appeal? In fhort, eloquence has 
been cultivated among us with confiderable diligence; but 
elocution has been fo much neglected, that the very nature 
of the f{cience feems to be entirely forgotten ; and the few 
fragments of antiquity that have defcended to us upon the 
fubje&, are evidently mifunderftood by thofe who have pre- 
tended to comment upon them; and many of our moft 
learned critics have either ingenuoufly acknowledged, or un- 
warily betrayed, their total inability to comprehend fome of 
thofe very diftin@ions moft indifpenfable to the expreffion 
and harmony of oratorical delivery: fuch, for example, as 
the mufical accents of fpeech, or infleétions: of theiwoice in 
the harmonic fcale; the proportions of refpondent founds 

: A 

and cadences, and the effential contradiftin@tions of percuf- 
fion, accent, and quantity.” 

Such is the language of the leturer already quoted; 
who, to refcue the elements of elocution from this flate of 
negle& and chaos, and to facilitate the general attainment 
of an accomplifhment fo generally defirable, proceeds, in his 
‘¢ Introduétory Difeourfe,’”’ thus curforily to ftate the ex- 
tent and nature of the fubject. 

«« Elocution,”’ fays he, “is, 1. Partly a fcience, founded 
on afcertainable principles, and fufceptible of palpable de- 
monttrations; 2. Partly an art, attainable by imitative ap- 
plication and obfervance ; and fubje& to fuch laws as refult 
from comparifon of general principles with praétical ex- 
perience ; and, 3. Partly an object of taite and feotiment, 
dependent on acutenefs of perception, and delicacy and re- 
finement of feeling. 

1. ‘Asa {cience its foundations are to be fought, 
1ft. In phyfiology ; that is to fay, in the anatomical ftruc- 
ture of the elocutionary organs, and the laws of phyfical ne- 
ceffity, by which their a€tions and reaétions are direGted and 
circum(cribed: fome knowledge of which feems to be indif- 
penfably requifite to the complete developement and exertion 
of their refpective powers; to the fupply of accidental and 
occafional deficiencies ; and to the correGion of thofe er- 
roneous and defective modes of utterance, which, originating 
in negligent or vicious imitation, have ripened into habitual 
impediments. 2d. In mufic, the efflential laws and accidents 
of which, with only one confpicuous exception ;”” the pro- 
grefs of the tune, in one inftance, being by flides or ac- 
centual infleGtions, * lifting the voice up and down in the 
mulical fcale ;”’ and in the other, by afccrtainable intervals 
and perceptible gradations; ‘* areas applicable to elocution 
as to fong: all fivent and harmonious {pecch (even that of 
the moft eafy and familiar converfation) as neceflarily and as) 
abfolutely falling into the rythmical divifion of mufical bars, 
and into the two generic meafures of common and of triple 
time, as the warblings of the moft fcientific finger on the 
ftage; while feveral of the impediments which molt ferioufly 
obftru& and deform the elocution»of injudicious fpeakers, 
may be preved to originate in no other caufe tham the viola- 
tion of thefe mufical principles, and the confequent refiftance: 
of thofe phyfical neceffities which limit the facilities of or-, 
ganic aétion, and with which the elementary principles of; 
harmonic proportion fo admirably and fo myfterioufly con- 
form. 3d. In philology, alfo, elocution hath a bafis, in- 
afmuch as to the philofophy of the ftru&ture and compofition, 
of language, and to the acute refearehes of the etymologift, 
many of thofe difputed queftions of pronunciation, quantity, 
and percuflive accent, which have hitherto been furrendered 
to the arbitrary and flu€tuating decifions of fafhien, ought,. 
in reality, to be referred.” : ' 

To which might have been added that the time of fpeech 
itfeif, is, or ought to be, a refult of philological perception :: 
the quantities, emphafes, and infleétions of fyllables, in all 
perfect {peech, being diftated by the fenfe and import of 
fuch fyllables ; eitherinherent in their original {tru€ture and: 
individual fignification, or derivable from fentiment and affo- 
ciation. 

2. As anart, the laws of elocution are partly grammati-- 
cal, as arifing out of the flruéture and arrangement of fen-' 
tences, and the confequent degrees of connection and rela~ 
tionfhip between the different words and members and por- 
tions of the difcourfe to be pronounced ; partly harmonic, 
as conneéted with the praétical regulation’ of the variations 
and proportions of harmonic found, with which fuch difcourfe. 
fhould be accompanied ; and partly mechanical, or experi- 

mental, 



OO — a ee 

ee tS 

oe 

ee 

——o 

ELOCUTION. 

mental, as relating to the motions and pofitions of the re- 
f{petive oreans, by which the varieties of vocal and enuncia- 
tive expreffion are produced. 

3. Asa matter of tafte, elocution embraces the confidera- 
tion of fuch peculiar habits of fludy, deportment, and affo- 
ciation, as are favourable to acutenefs and delicacy of fufcep- 
tibility, both in the intelle€tual and the organic fyftem, and 
give them their peculiar bias and direction. In this point of 
view, all the finer arts, and all the more intelle&tual accom- 
plifhments conftitute effential parts of the ftudies of the 
finifhed elocutionift. He fhould have an eye for the glowing 
tints and flowing linés 6f picture, the proportions of archi- 
teGture and the fymMetries of ftatuary ; an ear for the ravifh- 
ing delights of mufic: a perception of the vital graces of 
Jook and attitude and motion, far beyond all that the danc- 
ing fchool and the opera houfe can teach; and a /oul 
tremblingly alive to all the enthufiafm of poetry, and all the 
poignancy of fentiment and pathos. 

In vindication of the claim of this fcience to fuch an am- 
ple field of illuftration and accomplifhment, an appeal may 
be made from modern maxims to the example of claffical an- 
tiquity, to the facts that ftand upon record, and the relics 
of ancient criticifm that yet remain: for although much in 
the outfet of the inquiry appeared to the leGurer in the 
light of original difcovery, further inveftigation, we are in- 
formed, ‘“‘ convinced him, that many of thofe doétrines, 
which he imagined to be new, are only .“ reftitutions of de- 
eayed intelligence :”” and what has, in reality, been added to 
the treafures that well-direGted labours might have redeemed 
from the overwhelmed ruins of claffical criticifm, is proba- 
bly confined to the phyfiological parts of the fubjeét, and 
the conneétion attempted to be traced between the primary 
Jawa of phyfical aétion and re-a@ion, and the elements of 
mufical proportion.” 

Thefe, however, conftitute a very effential portion of the 
{cience of elocution; and the ftudent of that fcience muft 
begin, in the firft in‘tance, by inveftigating the ftru@ture and 
offices of thofe organs upon which the funétions of fpeech 
depend, which will be found to confilt of two diftin& claffes, 
the feparate a€tions and attributes of which, it is highly im- 
portant that the profeffor at leaft fhould accurately compre- 
hend, left by m ftaking the fource of the defeé&s to be re- 
moved, he fhould neceffarily failin the application of 'the 
remedy. Thefeare, r, the vocal organs, or thofe portions of 
the organic fyftem employed by the human (or other ani- 
mated) being inthe produétion and variation of expreflive 
founds; and, 2, the enunciative organs, which, inthe com- 
plication and perfection of their ftru€ture, are peculiar to 
man, and are employed in fuperadding to the founds of voice, 
certain other {pecificimpulles, conftituting thereby the ele- 
ments and fyllables out of which are compofed the whole 
mechanifm of human language. 

When, however, thefe twoclaffes of organs are faid to 
be diftin&, that word is not to be underftood info abfolute 
afenfe, az to preclude the fuppofition of fome of them dif- 
¢gharging the two-fold office of modifying the tune and fu- 
peredding the {pecific quality of literal element. The nof- 
trils; for example, which conftitute avery ¢ffential part of the 
complicated organization that gives character to individual 
voices, are the chief implement employed in forming the cle- 
‘mentary founds of.n, ng, &c. while the teeth, and fome 
other parts of the mouth, principally employed in the form- 
“ation of the eharzéteriltic elements, have, aifo, a material 
operation in modifying the tone ofthe voice, The praGical 
aitinttion is however, fufficiently evinced, by the feparate 
manifeftation of their effe€ts: the tones and inflexions of 
voice being exhibited in the mol exquifite perfeétion by 

feveral {pecies of finging birds, who are deftitute of the ore 
ganization requifite for {peech, and {peech itfelf being capa- 
ble of proceeding, in the human fubj:&, in forcible whif- 
pere, that is tofay, by the action of the enanciative organs 
on a mere ftream of breath, without accompan'ment of any 
tone, or found of voice. Of this, however, more hereafter. 
See Vorce, Enuncratrion, Orcans of Speecu, &c. 

From the ftru€ture of the organs, the phyfiological en- 
quirer is next condu€ted to a confideration of the laws of 
phyfical neceffity, under which the fur€tions of thefe re- 
{pc€tive organs are performed ; and the mode of operation 
by which volition accommodates itfelf to the reftri€tions 
inevitably impefed : an inveftigation which involves feveral 
topics of confiderable curiofity. From the fimple principle 
of pendulation (the primary and indifpenfible law of all re- 
iterated a€tion) are explained many of the effential pheno- 
mena of enunciative and vocal expreffion, as the trill of the 
R ; the impraticability of reiterating identical elements, or 
pronouncing, in immediate fucceffion, certain elements clofely 
‘approximating in organic formation, without intervening 
paufes; the facilities of certain combinations of element, 
the difficulty of others, and, confequently, the phyfical caufes 
of euphony and cacophony; (fee Evpuony, &c.) and, 
above all, the natureand caufes of thofe radical differences 
in the qualities of fucceffive fyllables fo well undertocd (in 
pradtice, and effence at leaft, if not in caufe,) by the gram- 
marians of Greece, and defignated by them under the terms 
thefis and arfis, but the total inapprehenfion of which has 
been the caufe of fo much confufion in the theories and em- 
barraffment in the praGtical inftru€tions of modern profeffors. 
The leading dogmas of this fyftem are fo felf-evident, their 
application to organic as well as mechanic motion, and to 
the ations of the organs of fpeech in particular, fo demon- 
{trable, and the coincidence of thefe ations with the phe- 
nomena of a certain alternate energy and remiffion in the 
procefs of verbal utterance fo apparent, that itis only afto- 
nifhing how the principle itfelf fhould have remained fo long 
obfcured. But there is ftill room enough in the world of 
{cientific difcovery for other Columbufés to crack the heavy 
end of othereggs. But our bufinefsis an abftraét, not a 
dec'amation. ‘Thus then, it is contended, that 2étion is of 
two kinds, continuous, or proceeding for a certain {pace 
of time, in a certain direétion, from one original im-- 
“pulfe, asthe flight of a dart by the impulfe of ‘the bow, 
or of a ball from the explofion of a cannon, &t.; or 
reiterated and capable of unlimited continuity, from 

fucceflive impulfe, as in the pendulum of a clock, the 
motion of the legs in walking, &c. But fpeech is not a con- 
tinuous aétion proceeding for a certain {pace ina certain di- 
re€tion from one original impulfe, ike the flight of a dart, 
&c, but a feries of reiterated a€tionslike thofe of the pen- 
dulum, or of walking, &¢. though much more complicated 
and diverfified by variety of phenomena, and, for that end, 
by neceffary modification of impulfe. Still, however, {peech» 
is ation, reiterated action, refulting from reiterated impulfe, 
and confequently fubje€ét to the indifpenfible law of reitera- - 
tion, namely, re-action, oralternation; for asthe pendulum 
when it has mace its full {wing in one direGtion mult re-a& in 
the oppolite direGtion, before the primary aétion can. be re- 
peated ; and as when one of the lower extremities has been 
advanced at full ftride before the body it mutt either be drawn 
back again towards its former pofition, or, by a more com- 
plicated pendulation, the body mult advance upon the limb, . 
and thus reflore the original poifeto give the other extre- 
mity an opportunity of fimilar a€tion, before the leg firft 
advanced can advance again; fo when the tongue, lip, or: 
uvula have acted in any given direGtion for the formanon of « 
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any given element, it muft re-aét filently or expreffively cither 
-upon the primary, or in fome new direétion, before the fame 
element can be repeated, or any other element, requiring a 
fimilar line of a€tion can be formed. And fo, alfo, when 
the primary organ of cadential or fyllabic impulfe (the car- 
tilage that furrounds the larynx) has been once contracted 
for the impulfion of the more energetic note, are-adtion of 
that organ, cither filent or accompanied by another note 
of lefs energy, muft take place before the contractile energy 
ean be renewed. Hence are derivable all the phenomena 
that belong to, or are to be defcribed under the denomina- 
tions of cadence, meafure, rythmus, metrical feet, and other 
diftinGtions arifing out of thofe radical and effestial differ- 
ences in the qualities of fyllables, fometimes defcribed by 
the terms accented and unaccented, and fometimes by the very 
fame writers, in the very fame page, denied the diftinGtion 
of accentuation; and fometimes, alfo, confounded with the 
quantities, and by the denominations, of Jong and /hort, but 
with which moft certainly, neither accent nor quantity have 
any thing whatever to do. (See Accent, Measure, 
Rytumus, Prosopy, Metricar Feet, Quantity, &c. 
See, alfo, Poise, Tsesis, and Arsis, Pursarion, and 
Remission, &c.) Hence, alfo, will be found derivable 

{not from caprice, or tafte, or arbitrary invention, but from 
phyfical principles) the diitribution of all vocal melodies (and 
thence by imitation of all other melodies) into the propor- 
tions and cadences of common and of triple time; (fee Time,) 
and hence fome light perhaps may be thrown upon that 
curious and hitherto unfathomable queftion, the caufe of the 
exclufive fatisfaQtion received by the human ear from founds 
that follow each other in thofe definite and fimple propor- 
tions. 

Having laid thefe foundations of theory on the folid bzfis 
of experiment, the elocutionary phyfiologiit may proceed to 
pra€tice, and the crown and pinnacle of his labours confit in 
the expofition of the nature and caufes of the various impe- 
dimencs and imperfe€tions of fpeech ; and in the application 
of the proper remedics applicable to thofe defr&s, whether 
eriginating in organic deficizncies, or malconformations; or 
adopted from imitation, confirmed by the inveteracy of erro- 
neous habit. (See Impepiment.) The praétical part of 
elocution alfo neceflarily includes all that relates to the edu- 
cation and management of the organs of fpeech; the im- 
provement of the expreflive powers of voice and enun- 
ciation; the Jaws of infle&ion, proportion and harmony; 
and the graces and accomplifhments with which the deli- 
very of {peech (whether original or imitative) fhould natu- 
rally be accompanied; and by which its effe&s upon the 
heart, the judgment and the imagination may be heightened 
and confirmed. See PuystocnomicaL Expression, GEs- 
TICULATION, &c. 

Such is the general outline of the f{cience of elocution, 
according to the only profeffor of modern times, by whom the 
fubjeé& has ever been treated in a {cientific point of view, and 
from the notes of whole public leGtures this abf&ra& is prin- 
cipally furnifhed ; a fcience which, however negleGted, de- 
ferves {for its praGtical application at once to the nobleft pur- 
pofes of public exertion, and the moft familiar gratifications 
of private life,) a confiderable portion of the attention of thofe 
who are entrulted with the education of youth. For if 
oratorical excellence be an object oftly to the few, yet that 
thofe few fhould have the means of cultivating thofe parts of 
fuch excellence which appear to be within reach of fyftematic 
tuition, is certainly highly defirable ; and (not to dwell upon 
the confideration that it is not always praCticable to forefee, 
during the feafon of* early tuition, who fhall, or who hall 
aot, be among the number of that few to whom fuch accom- 

lithment might be of primary importance) “ fome deg. 
aM leatt, of yoeeg val accomplifhment 2 certainly defir- 
able byall. There are few, indeed, to whom it would not be 
advantageous (at leaft in point of mental gratification) to 
be able to read, with emphafis and harmony, the fine paf- 
fazes of our poets, or the inilru¢tive and eiegant compo- 
fitions of our hiftorians, moralift:, and amufive writers :— 
There is, perhaps, fcarcely any individual who has not, 
occafionally, experienced the advantage of delivering what 
he had to fay with correGinefs, eafe, and impreffivenefs; or 
(lacking this accomplifhment) who has not feit the dif- 
advantages refulting fro.n fuch defe&, Even in the focial 
intercourfes of private life, how greatvare the benefits of this 
attainment! How does it multply the fources of innocent 
pleafure! Whata zeit does ‘t impart to the higheft, though 
mot familiar, of our intelleGual gratifications!? 

“ Fortunately for mankind,’”? continues Mr. Thelwall, 
“‘ this accomplifiment, fo uaiverfally, to be defired, needs 
never to be deficed in vain. With thofe exceptions only, 
which refult from deafnefs, or from mental imbecility, I 
fhall, I think, demen‘trate, that (by no greater facrifice of 
time and effort than is ufually devoted to lefs important 
{ciences and much more frivolons accomplifiments) correét 
and impreffive elocution is attainable by ali.”” He admits, 
however, “that hitherto, at leaft, the inflances of fuch at- 
tainment have been exceedingly rare; that few are the 
Englifhmen who converfe with fluency and impreffive grace; 
and fewer {till who can read with tolerable harmony and 
propriety, Even in our churches, the fublimeft paflages 
lofe their impreffivenefs from the imperfect manner in which 
they are delivered; and thofe very preachers who are molt 
accomplifhed in every other particular, too frequently ob- 
fcure, by the wretchednefs of their elocution, the eloquent 
difcourfes they compofe. 

« But the caufes of this it is not difficult to difcover. We 
trace them, at once, in the almolt univerfal negle& of this 
important branch of education. Even of the profeffed 
teachers, in this department, where is the individual who 
has properly explored the extent, or the principles of the 
{cience, or who has even fufpe&ted that fcience had any 
thing todo with the fubje@? It has almoft been queftioned 
whether elocution were even an art? Excellence has been 
regarded as the mere myltcrious gift of nature or of fortune 
—as the original and unfolicited difpenfation of a partial 
providence; which no education could fecure, and which 
itudy and application were fcarcely neceflary to improve. 
With refpe& to the conflituents of that excellence, mere 
tafte and prefentiment have been regarded as the only ar- - 
biters ; the very laws of infleGlion and poportion have been 
denied all foundation and exiltence ia the utterance of mo- 
dern fpeech; and pronunciation, tone, and melody, and 
even the conitituent requifite of percuflive accent, (upon 
which the individuality, the character and the force of fpoken 
words eflentially depend,) have been abandoned to the law- 
lefs rule of fafhion and ecaprice.” Introdu€&ory Difcourfe 
on the Nature and Objeéts of Elocutionary Science. 

Elocution has by many been confidered as contradiftin- 
guifhable into three feveral kinds, reading, recitation, and 
{pontaneous fpeech ; and fome profeffors have marked thefe 
diltinGtions fo abfolutely, as to prefcribe different ftyles of 
utterance, both ia vocal and enunciative exprefiion, to the 
reader and the rec'ter, from thofe which they regard as be- 
longing to the unpremeditative fpeaker. Mr. Cockin, in 
particular, in an ingenious differtation (publifhed without 
his name, 1775) on ** The crt of Delivering written Lan- 
‘guage,’’ has maintained this hypothelis; and has difcuffed 
the fubje&t of thefe fuppofed differences under she refpc&- 
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ive heads of accent, cmphahs, modulation, expreffion, (of 
voice as well as gelture,) and paufes; for the latter four of 
which, fee hereafter under their refpedive titler. This 
work, we are informed in the dedication, was altogether ap-~ 
proved by Mr. Garrick, who affured the author “ that the 
dosirine laid down in that effay agreed exa&ly with his awa 
fentiments.”?” The popular axiom, however, “ read exactly 
as you would fpeak,’”’ ({uppofing it addreffed to a good 
Yoeaker,) feems, in its principle, to be a rule much more ra- 
tional than any thing that even the ingenuity of Mr. 
Ciekin, though applauded by Mr. Garrick, has been able 
to adduce. It is objeCtionable, indeed, on account of ‘its 
impratticability ; porting out a degree of perfection that 
was never yet attained, nor ever will be, tll perfection in 
other arts and accomph{hments {hall be attained alfo. 
Bur the principle is not, therefore, the lefs valuable; the 
models of perfection muft not be difcarded from our minds, 
becaufe art could never yet completely realize them: and 
although there are impediments, perhaps infurmountable, in 
the way of giving either to reading or recitation all the eafe, 
the grace, and the vitality of {pontancous fpeech, yet, in 
principle, they fhouid affuredly be the fame; for reading 
and recitation are only two different modes of imitating 
that nature, which fpontaneous {peaking exhibits in her 
original reality; and the imitation ought to be fo much the 
more perfe& and exaét, as, in this inftance, the artift has the 
exclufive advantage of operating not only on the model, but 
with the very materials which nature herfelf employs in her 
creations. Mr. C., however, contends, ‘* that reading does not 
receive any of its beauties from the principles of imitation, 
being no copy, but only another kind of {peech.” That, 
generally fpeaking, it 1s fo, cannot be denied: but it is fo 
far from unqueftionable that it ought to be fo, that this may 
be perhaps affigned as the genuine reafon why the reading 
even of thofe very perfons produces only fleep, whofe un- 
premeditated /peaking, is the delight of all ears; and why 
le&tures never intereit the auditors, like fpontarneous ha- 
rangues. le 

There are, however, certain particulars of effential diftinc- 
tion in the pra@tical facilities; and even capabilities of excel- 
lence, in readinz, recitation, and original fpeech, which the 
ftudent of elocution ought to underftand, as thereby each may 
perhaps be brought fomewhat nearer to perfeCtion than can be 
expected without the due confideration of thefe circumftances. 
Thus, for example, fpontaneous fpzech, {pringing immedi- 
ately from the infpiration of feeling, with all the frefhnefs 
and glow of original conception, is capable of a degree of 
warmth, eafe, and flowing energy, which can belong only to 
firft impreflions and unpremeditated language. From this 
very circumftance, however, it is incapable of all the fmooth- 
nefs, proportion, and harmony, which a minute attention to 

euphony, conftru€tion, rythmus, and quantity, may enable 
the reader and reciter to accompiith. The reader, on the 
contrary, who finds the language ready polifhed to his hands, 
and fees it fpread out before him, has leifure for full atten- 
tion to all the minutia of rythmical cadence ; and if his ear 
‘be good, his perceptions acute, and his notions of the prin- 
ciples of clocutionary harmony corre&y he may certainly 
attain a degree of perfeétion of utterance, in what relates 
to mere proportion and melody, which none but the reader 
muft expeét. But then, onthe other hand, the reader 
(efpecialiy he who reads at fight; and if he bas previoufly 
ftudied, he becomes, in a certain degree, a recifer,) pro- 
nounces what he reads, not with the feelings of an origi- 
nator, or imparter, but with the feelings of a recipient ; hia 
mind is paflive while his organs only are aétive: hence, in- 
evitably, a certain degree of coldnefs and uanatural reftraint. 

The reciter partakes of the advantages and difadvantages of 
both; and he has both advantages and difadvantages pecu- 
liar to himfclf. If what he fhould repeat be completely in 
his memory, he makes it, to a certain degree, his own, and 
may approximate to the eafe of the fpontaneous [peaker, and 
the fmooth melody of the accomplifhed reader, though he 

can never completely attain the unfophifticated warmth and 
vitality of the former, or the complete rythmus and nicely 
meafured paufes of the latter. At the fame time, by re- 
peated experiment, he may have adjufted his tones and atti- 
tudes, and the expreffions of his countenance, more com- 
pletely to the fentiment and pafiion of the paflages he is 
to deliver than the reader could poflitly have done, and 
have accommodated them more completely to the rules 
and principles of grace, than is praéticable to the fponta- 
neous {peaker: but what he gamns in force and propriety he 
is in danger of lufing in fimplicity ; and the mere reciter, 
however excellent, is more likely to extort applaufe than to 
awaken the genuine fympathies of the foul, From this 
view of the fubje&t, the leGturer already cited concludes, that 
though the principles of Englifh elocution, fundamentally 
eonfidered, are the fame, to which foever of thefe three 
modes of utterance they may be applied, yet the practical 
excellencies and obvious difficulties of each being peculiar, 
the ftudent of elocution, whatever department behis ultimate 
obje&, fhould praGtife in all three, fince reader, reciter, 
and fpontanecus f{peaker, have zach fomething te learn, from 
the other two, for the full accomplifhment of his own par- 
ticular branch of the art. 

Another and more rational divifion of the art of elocution 
may be made from a confideration of the fubjeéts to which 
it is applied, or the circumitances under which iz is exercifed. 
According to this principle, elocution may be confidered as 
diftinguifhable into the following kinds, 1. The converfationals 
2. The narrative; 3. Vhe didaétic; 4. The authoritative or 
judicial; 5. The argumentative; 6.‘The perfuafive; 7.'The 
declamatory and impaflioned; relative to each of which 
fome general rules may be laid down both with refpe& to 
voice and enunciation: asthatin the firft, the enunciation 
fhould be eafy and familiar. the tone fimple, the infleGion 
limited, and the pitch of the voice but jult fo far beyond a 
whifper as to render ic tuneable. In the fecond, the enun- 
ciation, thoygh exceedingly fimple, fhould be fomewhat 
more precife and emphatic; the tone clear, unoftentatious, 
and impreffive ; level, but not monotonous. In the third, 
both tone an@ enunciation fhould be ftrong, firm, and em- 
phatic; which in the authoritative and judicial fhould 
{well to fomething like pomp, mingled with a degree of 
firmnefs that in effect fhonld border on aufterity, and with 
re{pect to modulation, almoft on monotony, In the argu- 
mentative, clearne{s of voice and perfpicuity of-enunciation 
arethe principal objeéts. Inthe perfuafive, the tones fhould 
be mild, infinuative, and pathetic, the promunciation remote 
alike from the affectation of fonoroufnefaand of precifion, In 
this, indeed, as in the feventh and laft defeription of elocu- 
tion, the enunciation fhould rather be fubfervient to the 
tone, (that isto fay, to the feelings,) than the tone to the 
enunciation, as the objeé of the {pedker is rather to be un- 
deritood by the heert than by the underflanding, In fub- 
jets and paffages of flrong paflion and emotion, the enun- 
ciation fhould be occafionally accelerated and retarded ; ap- 
parently wild and irregular, but obedient always to the 
changes of paflion and fentiment; the modulation extenfively 
varied, and the voice ranging through great varieties of foft. 
nefs, force, and vehemence, of acutenefy and gravity, and 
the whole compafs of expreflive or refletive intonation. 

The four great {chools of elocution, or rather the four 
great 
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great theatres for the exhibition of that'talent, are, the bar, 
the pulpit, the fenate, and the ftage; and before we take leave 
of the fubje&, fomething ought to be faid on each of thefe. 
We thall confider them, therefore, in their alphabetic order. 

Llacution of the Bar—The ftyle of elocution adapted to 
this profeffion, will beft be underflood by confidering the 
objects to which the eloquence of the bar is principally to 
be directed. Thefe are, 1. To demonftrate, by the eluci- 
dation of evidence, difputed fa&s; 2. To convince, by ar- 
ganentt the doubtful judgment; 3. To influence by per- 
uafion, or controul by declamation, the p2ffions, the fym- 
pathies and moral feelings of thofe upon whom the decifion 
of acaufe may depend, For the firfl of thefe, we require an 
elocution diftinguifhed by impreflive diftin@nefs, an unaffeéted 
deliberation, and colleéted coolnefs; an enunciation precile 
without formality, at once terfe and familiar; a deportment 
candid, firm, and unafluming. Tor the fecond, we demand 
an emphatic perfpicuity; an air of decifive, but modeft con- 
fidence; an ardour not impetuous, but chaftened and re- 
ftrained, by all the decorums of circumftance and fituation. 
For the laft, the nobleft, and moft arduous of all the exer- 
tions of forenfic eloquence, are required, a range of elocus 
tionary expreffion, as various as the paflions and emotions to 
be commanded ; an infinuating mildnefs, a melting or a 
kindling pathos; the tone, the look, the whole manner, 
gefticulation and deportment, fhould occafionally affume the 
entire range of expreflive variety, from the moft conciliating 
fympathy to the deepeft folemnity, and even, perhaps, on 
fome occafions to intimidating boldnefs. The occafions, in- 
deed, on which all that is here demanded can with propriety 
be exerted by the forenfic orator, may but rarely occur ; 
but when they do occur, the opportunities are decifive, 
and the reputation of the pleader, who is fully qualified to 
avail himfelf of them, is ftamped for ever. 

Elocution of the Pulpit.—The objets of clerical eloquence 
have been oratorically thus enumerated, “to inform the 
underftanding even of the inapprchenfive; to aroufe the 
{lumbering confcience; to regulate the moral feelings; to 
reftore the fcial fympathies, which the difparities of fortune 
have but too much tendency to fufpend ; to reftrain the fury 
of ambition, and check the mad carcer of voluptuous pro: 
digality ; to unlock the iron grafp of avarice, and expand 
the liberal palm to deeds of charity ; to humble the towering 
infolence of pride, and difarm the uplifted hand of oppreffion 
and revenge ;. to infufe the fpirit of benevolence into the 
heart of unfeeling obduracy; te breathe the facred love of 
peace into the bofoms of the turbulent, and the mild fpirit 
of forbearance and toleration into the foul of perfecuting 
bigotry and prejudice.’” How far all thefe obje&s are, praéti- 
eally, in the contemplation of every orator of the pulpit, this 
is no place to difcufs ; but if fuch be, in reality, among the 
proper objeGs of pulpit eloguence, it is obvious that~all, and 
more than all, that we have demanded for the elocution of 
the bar,.is requifite in this {pecies of elocution alfo. Among 
the ind:{pentible requifites of fuch elocution, are a familiar 
fimplicity, infinuative and endearing ; an impreffive’ energy, 
ftimulative and aroufing ; a pathos varied, chara@terittic, and 
defcriptive ; anda fublimity awful, elevating, and command- 
ing. A mingled folemnity and enthufialm fhould ecca- 
fionally give an air of infpifation to the preacher, and his 
pronunciation, and all the particulars of utterance properly 
included in the term enunciation, fhould be full, fonorous, 
and oratorical, rather than loofe and colloquial. At the fame 
time, nothing is more to-be avoided than any overmarked 
peculiarity or affeétation, or than the vulgar vehemence, the 
bawling aod vociferation, which are fometimes miftaken for 
snergy and oratorical animation... 

The modes of elocution in this profeffion, are thofe of 
reading, as applied to portions of the fcriptures, or to fet 
forms of worthip; of fermon, which may be either read, 
(according to the general cuftom of the church of England,) 
recited, (a3 is ufual among the preachers of the church of 
Scotland,) or delivered fpontaneoufly, (that is to fay, from 
notes or refieétions previoufly digefted, without a€tual com- 
pofition,) as bas been recommended by bifhop Burnet, and ag 
is practifed by fome ef our feparatifts, and even by a very 
{mall number of our regular clergy; and of prayer. OF 
the firft of thefe, it is only neceffary to fay, that the only 
circumftance in which it fhould differ from any other fpecies. 
of reading, feems to be, that it fhouid be rather more folemn, 
and deliberate, from refpeét to the place and the occafion 
to which it is accommodated. In all kinds of reading, the 
ftyle of elocution fhould accord with the fubje€, the tone and 
manner fhould harmonize with the language and fentiment 5 
and as the fubjeis of {criptural and devotional reading are fo 
exceedingly diverfified, it follows as a confequence, that the 
ftyle of the reader fhould be diverfified as widely ; and that 
nothing can be more inconfiftent with the objeéts of clerical 
elocution than monotony. Withrefpeétto the three modes 
of delivering a fermon, this is not the place for difcuffing 
their refpeGtive claims of preference; and what has been 
already faid of the application of the fame. common prin, 
ciples to reading, recitation, and fpontancous fpeech, and 
the different kinds of exccllence moft attainable in each, 
precludes the neceflity of particular rules for them refpect- 
tvely. In prayer, a folemn proitration of manner, with 
a confiderable mixture of enthufiafm, feems particularly 
required ; and an efpecial avoidance of all thofe odd tricks 
and peculiarities, into which minifters are fo apt to fall, 
But the further confideration of this fubjeé&t belongs, pros 
perly, to the title Gesture. 

Elocution of the Senate—As the eloquence of the fenate 
is partly deliberative, partly controverfial, and partly declae 
matory, it requires an clocution uniting almoft all the prin- 
cipal requifites enumerated under the two preceding heads - 
and it admits, and even occafionally:demands, a more impe- 
tuous warmth, a more rapid and vehement emotion, than in 
either. of the former inftances could be at all decorous. The 
fermons of Maffiilon might require, or, at leaft, their effe& 
might be heightened by a denunciative feverity, an awful 
aulterity of manner, that fhould imprefs his audiesce with all. 
the ideas and feelings of a fupernatural agency ; and undet 
fuch circumftances the oratory of the pulpit might feem to 
have been carricd, even above the heights, and beyond the 
force of fenatorial and popular oratory; but it isin the- 
fenate alone, and the popular affemblies of the nation, that 
the orator is to hurry away the impetuons paflions, and 
tranfport the hearer into abfolute ation; and there only are, . 
of courfe, required the full thunders of clocutionary»energy. 
But it is not only.in the fervid tones of aa impetuous e+ 
clamation, that the fenatorial clocutionift fhould excel; inthe. - 
calm dignity of a, weil modulated cadence, and the polithed 
grace end propriety of enunciation, he fhouldalfo furpals; and - 
in the eafy urbanity of tone and eaphony (when the ftronget 
exertions of eloquence are not required) he fhould manifeft, at - 
once, the dignity of the ftateiman, and the elegance and. 
refinement of the polite {cholar. How little thefe cirenms © 
ftances, (almoft all of them within the reach of a well direéted 
education,) are attended to, is but too «generally: known ; 
and in the humble fiate of modern oratory as judged by 
its effeGts) the con{cquences may but too»well be difeovereds 

Elocution of the Stage.—The critical. obje& of ‘theatrical 
reprefentation is. imitation. «Its excellence is verifimilitudes 
Ivisa moving picture, that exhibits founds as aes 4 
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jets, anda part of whofe pigments are the tones of the hu- 

Ynan voice. Ite eloention, therefore, fhould be that of Na- 

ture—Nature in her higheft perfe&tion. Ideal nature, if 

you pleafe; fuperior, in perfection, to any thing that in- 
dividual nature ever exhibited, but in principle nothing de- 
wiating from unfophilicated reality. The harmony may be 
more perfekt, the intonation fomething more diverfified, the 

infleSion and range of the voice rather more extenfive, the 
utterance a little more emphatic, and fome other graces 

and obfervances may be carried a degree further than ever 

was obfervable (or perhaps pradlicable) in fpontaneous {peech 

and real life; but fill that fpontaneity and reality mutt be 

the models ; and the elocution, inall effential particulars, that 
would be unfit for the bar, the pulpit, or the popular affem- 
bly (fo far as the difference does not arife ont of the differ- 

ent fentiments to be exprefled and paffions to be indulged 
or excited) is unfit for the age alfo. It fhould be remem- 
bered, however, that the drama deals in the extremes of paf- 
fien and emotion; that its moral requires that it‘fhould ex- 
hibit thofe paffions burfting all bonds of decorum, and tri- 
omphing over the reftraints of reafon. ‘The player has fre- 
quently to exhibit the judgmeut under the domination of 
peffions; and is even to reprefent the full malignity of the 
worft, as well as the imprudent exceffes of the beft paffions 
ofournature; while the paffions of the orator are always, 
in reality, (though not always in appe@rance,) to be under the 
<ontroul of his judgment ; and all the malignant and evil paf- 
fions are to be fuppreffed, or kept out of fight, any other- 
wife than as they may be mentioned, or alluded to, in moral 

reprehenfion. Hence even the fimplicity and truth of prin- 
ciple may, and muft produce, occafionally, much: apparent 
difference of effeG& ; and the fame exercife of judgment (for 
the judgment of the player mutt, in reality, ftill be paramount 
ever his paffion, though he be exhibiting the very reverfc) 
that leads the orator, to temper and qualify, may induce the 
aétor, to exaggerate the peffion. It isin thefe exaggerations, 
however, that the art and maftery of the performer are moft 
feverely tried, andtafte and judgment are alike imperioufly re- 
quifite. They are neceflary undoubtedly to the perfeétion 
of his art ; yet the inftant the exaggeration is apparent, dif- 
gutt begins ;—the inflant the vulgar feeling of wonder is ex- 
cited, the tragedian finks to a level with the rope dancer ; 
and many atime ought he to be overwhelmed with corfufion, 

by thofe very plaudits to the attainment of which- he has fa- 
¢rificed all the finer touches of nature that might have fe- 
cured the genuine applaufe of fympathy andemotion. But 
fully to attain, or even diftinftly to comprehend, the higher 
excellencies of theatrical elocution, requires a very diflerent 
courfe of preparation and ftudy from what generally falls to 
the defliny, or enters into the apprehenfions of the profef- 
fors of this art. It is not in the fcience of the green 
room, the library of the prompter, and the technical know- 
ledge of ftage trick, to make a fimfhed aétor. To deliver 
language well, it is neceffary fully to comprehend it, not 
loofely and colloquially merely, but grammatically, etymolo- 
gically, and fympathetically ; to dete& the niceft fhades of 
allufion and difcrimination, and enter into the fentiment of 
the author ; to realize the paffion, where paflion is, and the 
chara&ter, where the compofition is charaéteriftic. ‘To excel 
in any {pecies of elocution, therefore, demands fome know- 
ledge of general literature ; to be a mafter of that elocution 
that fhould illuftrate the fine paflages of Shakefpeare, will re- 
quire a knowledge of our language which, fully poffeffed, would 
entitle the elocutionift to the rare and valuable chara€ter of 
an Lnglifh feholar. But the fources of human paffion muft 
be fludied alfo ; human nature mutt be known, in the gene- 
ral, and in the particular, in all ranks and conditions, and 
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under all circuniltances and affociations, The ‘perceptions 

wut be diligently cultivated; the difcr'minative powers mut 

be wellexercifed; feeling, keen, vigorous, varied feeling, 

muft be cherifhed; and the imagination muft be perpetually 

at work. For the developement of the ‘flexible powers of 

the voice, no pains well directed can be too elaborate, and 

the mind fhould comprehend, and the ear fhould perceive the 

delicacies and varieties of rythmus, with all the fubtile nicety 

of a poet.» The a€tor fo qualified will difcard from his elo 

cution all the pedantries alike of the convent and of the green 
room ; all profeffional affeétions. and prefcriptive peculiari- 
ties; he will copy nature in fuch a ftyle, that nature in her 
turn will copy him ; and like the great a€tors of Greece and 

Rome, he wi!l be worthy to give, while he receives, inflruc- 

tions to another Cicero or Demofthenes. 
ELODES, in Botany, Adanfon 444. (Elodea; Juff. 255.) 

A genus formed by Adanfon of the Hypericum /igyptiacum 
of Linneus, on account of an oblong icale or appendage 
to the claw of each petal, confidered by Linnzsusas a fore 
of ne&tary, to which opinion he was probably led by the 
analogy of the ne@arifcrous glands in his own Hypericum 
Elodes. We fee no reafon to feparate the above plant from 
Hypericum, nor does Jufficu more than hint at the meafure. 
See Hypericum. 

Exopes is a!fo ufed among the ancient writers in A/edt- 
cine, for a fpecies of fever, attended with profufe fweats. 
ELOGIUM, Exoee, apraife, or panegyric, beftowed 

on any perfon or thing, in confideration of its merit. 
The word is Latin, but formed of the Greek evaoyia, com= 

mendalion; which is compounded of ev, well, and deyu, f# 
Say, or fpeak. x 

The fecretary of the Royal Academy of Sciences at Paris 
formerly compofed the cloges of fuch members as-died; and 
delivered them at the next public meeting of the company. 
Funeral orations are eloges of eminent perfons deceafed. 

Extravagant and improbable eloges are of the greatell 
dis-fervice to their own defign; and do, in effect, diminifh 
the perfon whom they pretend to magnify, and degrade him 
whom they profefs to exalt. Any worthy man may pals 
through the world, unqueftioned and fafe, with a moderate 
recommendation: but when he is fet off and bedauted with 
rhetoric,and embroidered fo thick, thatyoucannct difcern the 
ground, it awakens naturally (and not altogether unjuftly) 
intereft, curicfity, and envy; forall men ‘pretend a fhare in 
reputation, and love not to fee it engroffed, or monopolized ; 
and are therefore apt to enquire (as of great eflates fuddenly 
got) whether the perfon fo commended, came honeltly by 
it, and of what credit the perfon is that tells the flory. 
ELOHA, in Scripture, the dingulay of Elohi, one of 

the names of God. See Evoun. 
ELOHI, Exo1, or Erouim, one of the names of God: 

But it is to be obferved, that angels, princes, great men, 
judges, and even falfe gods, are fometimes called by thig 
name. The conneétion of the difcourfe effils us in judging’ 
rightly concerning the true meaning of this word. It te 
the fame as Eloha; one is the fingular, the other the plu- 
ral. Neverthelefs, Elohim is often conftrued in the fin- 
gular number, particularly when the true God is f{poken 
of; but when falfe gods are fpoken of, it is con{trued rather 
in the plural. Calmet, Diétion. Bibl. See Jenovan. 

ELOI. See Exon. 
ELOIGNED, in Law. See Evoneara and Exvoye 

GATUS. 

ELOINE, fignifies to remove, or fend a great way off. 
Thus it is faid, if fuch as be within age be eloined, fo that 
they cannot come to fue perfonally, their next-friends fhall’ 
be admitted to fue forthem, Star, 13 Ed. 1, cap. 15. 

ELOME, 
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ELOME, a name given by fome authors to orpiment. 
ELON, in Ancient Geography, a town of Paleftine, in 

the tnbe of Dan. Jofh. xix. 43. 
ELONGATA, in Law, i3 a return of the fheriff, that 

cattle are not to be found, or removed, fo that he cannot 
make deliverance in replevin. 2 Lil. Abr. 454. 458. 
ELONGATION, in <Afronomy, The angle under 

which we fee the diftance of a planet from the fun, reduced 
to the ecliptic. P 

Let S T (Plate XII. Affronomy, fig. 104.) be the diflance 
of the fun from the earth, S Ly the curtate diltance of the 
planet from the fun, the angle T'S L equal to the difference 
of lengitude of the planet P and earth 'T feen from the fur, 
called the commutation; the refolution of the triangle 
TS L, in which the two fides and contained angle are given, 
will give the angle at the earth S T L, ca'led the elongation, 
and this being taken from the longitude of the fun, if the 
planet is to the ealt, or sight of the fun, will give the geo- 
centric longitude of the planer. 

The triangle SLT may be refolved by the following 
rule: the leaft fide is tothe greateit as radius is to the tan- 
gent of an angle, from which 45° mult be taken, The 
tangent of the remaindcr, multiplied by the tangent of half 
the fum of the unknown angles, gives the tangent of half 
their diference, which muft be added to or fubtracted fromthe 
half fum to trace the angle of elongation, This angle is the 
leaft of the unknown angles in the cafe of an inferior planet 
when the half difference muit be fubtraéted; it is the 
greatelt for a fuperior planet when it mult be added. 

{t is fometimes ufeful to recolle& the following pro- 
portions. | - 

The fine of the commutation is to the fine of the elonga- 
tion as the tangent of the heliocentric latitude is to the tan- 
gent of the geocentric latitude. 

The fine of the elongation is to the fine of the commuta- 
tion as the curtate diftance of the planet from the fun is to 
the curtate diftance of the planet from the earth. 

It is at the time of the greateft clongations of the inferior 
planets Mercury and Venus, that they are ufually feen to 
the greatelt advantage. The greateft elongation of Venus 
was, according to Ptolemy, from 45° 25" to 47° 35', and 
that of Mercury between 16° 8! and 28° 37/.. According 
to our modern tables thefe numbers are, for Venus 44° 57! 
to 7° 48’, and for Mercury 17° 36! to 28° 20!. 

Exroncarion isalfo ufed, by fome authors, for the dif- 
ference in motion, between the fwifteft and the floweft of 
two planets ; or the quantity of fpace, whereby the one has 
overgone the other; called alfo /uperation. 

The fwifteft motion of the moon, with regard tothe fun, 
is called the elongation of the moon from the fun. Wealfo 
fay diurnal elongation, horary elongation, &c. 

EtonGation, as it relates to Fortification, is a term 
ufed to exprefs that deviation from the immediately regular 
conftru&tion, which is derived from a polygon formed upona 
eircle, to one formed upon an ellipfis, or oval: when this hap- 
pens, only two of the faces retain that conltruétion and pro- 
portion which would appertain to the relpedtive circles of 
which they would each form a part. In this we confider 
the ellipfis in quettion to be drawn upon two circles, and 
having a line paffing through both their centres, as well as 
through the centres of the two retained faces; which 
neceflarily are parallel. The two fides, or elongated arcs 
of the ellipfis, may be divided into any number of faces, 
according to the extent of the area inclofed; they are 
ufually on the fale of the greater fyftem, while the ends 
are on the fcale of the mean fyftem. Sometimes the elon- 
gation mult be made fo as to occupy a great extent of 
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front; in which cafe it may become expedient to throw 
forth a crown-work from the centre of the elongated 
are, or line, in order to prevent the enemy from occupyi 
any part of the efplanade fufficiently near to batter tho 
works which may be rather weak for want of a flankin 
fire {ufficiently powerful to impede the befiegers. Thefe 
crown-works anfwer much the {ame purpofe as advanced re- 
doubts in front of a line of entrenchments, and feour the 
whole advance fo completely, enfilading the affailants, as to 
render it peremptorily neceffary to become matters of chem 
before the lines can be carried. ‘This will fhew not es | 
their ability, but the abfolute yi for conftruéting all 
fuch advanced defences, in that {cientific manner which may 
render them untenable by the enemy, after being poffeffed 
by them, as well as perfeétly incompetent to make any ime 
preflion on the intrenchments, which would command them 
in reverfe, that is, in their rear, and compel the enemy to 
quit. Crown-works being on a’ more important feale, re- 
quire that every attention fhould be paid that their batteries 
fhould not bear upon any of the main defences. 

The foregoing relates to regular works: for the irregular 
we have fcarcely any thing like a defined rule; but it mutt 
always be held in mind, that the more the defences are 
elongated, the more they will require additional fupport, 
either from various lines of fortification one within the other, ' 
or from detached works, fo fituated as to defend the 
weaker parts. This neceflity arifes chiefly from the faliant 
angles being rarely allowed to fall within go°, left they 
fhould plonge upon fome other parts of the defences; 
whereas in all works formed upon a pentagon, hexagon, 
heptagon, or even an oMagon, the angles of the baltions 
may be conliderably reduced, and the ravelines equally fo ; 
it is owing to this that fortrefles, on a large f{cale, not only 
admit, but require, numerous additional defences to fill up 
the feveral intervals between the exterior faliant amgles, or 
extremes of the defences, but to prevent the enemy from 
occupying pofitions favourable to their views. 
We do not term works conftruéted in an irregular manner 

along the fhores of a bay, or around a peninfula, elongated ; 
they may be carried for miles without coming under that 
defignation ; it is only when a line of defence, aly particu- 
larly fortifications, forming a figure either perfe@ly regular, 
or nearly fo, are in every particular part extended, for the 
purpofe of embracing more fpace, or coaforming to any 
particular local circumftance, that we confider the term 
elongation to be applicable, 

In Tadics, the term implies fuch an extenfion of the front 
as is produced artificially, without the aid of reinforcements. 
Thus, we draw up troops only two, inftead of three, deep, 
for the purpofe of elongating our front ;_ which confequently. 
thus becomes extended to half as much more as it formerly 
occupied in length. This is often neceffary, but it certainly 
weakens the fire and the refiftance throughout; befides, it 
prevents the cafualties in the front from being fo readily 
filled up, and is apt to leave gaps, or openings, through 
which the enemy’s cavalry may make a charge. 

Where it is abfolutely neceflary to retain a very firm 
front, yet to extend it fo far as local means may allow,, 
efpecially where it is principally intended to repel the, 
enemy’s horfe, thofe parts of the line which may be moft. 
expofed by the evennefs of the ground, &c. ought to be 
blocked by abdatis, that is, timber felled and laid in fuch a 
manner as fhould obftrué& the paflage of cavalry ; behind, 
thefe a few men fhould be difperfed to prick off any of the, 
affailants who fhould attempt to cut an opening, or to drag 
away the trees, fo as to obtain admiffion. Frequently trees 
can be cut down, but cannot be drawn away to any 
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chofen fpot: in fuch cafe, their trunks and principal 
branches may be left, while their lefler boughs may be cut 
into {takes and palifades for the defence of other parts. The 
line will of courfe be elongated by fuch devices, while the 
more expofed parts may retain their effective ftrength. 
Where a convoy is in quefion, and that the attack upon it 
can be made only upon one long front, which cannot be 
entirely covered by the waggons, &e. then, placing the 
artillery in the moft commanding fituations, the infantry 
rout be ranged in fuch manner as may elongate the defences, 
and keep the enemy in check, This will be peculiarly ne- 
ceflary where a neighbouring height mutt be cut off from the 
enemy’s poffeflion, though it could not be occupied by the 
defenders of the convoy without weakening and dividing 
them. 

_ The elongation of an attack, is where only a {mall front 
is fhewo at firft, but is gradually extended fo as to embrace 
a greater portion of the defences: thus, when after opening 
a battery upon a battion only, other batteries are made to 
bear upon the curtain almoft paraliel thereto ; in fuch cafe, 
we fuppofe only a bridge-head, or a leche to exift, but no 
raveline. Likewife, when a column of infantry bearing 
down upon, and menacing only one particular point, fud- 
denly deploys, and aé&ts upon a greater extent of line, the 
attack is faid to be e/ongated. But, ineither cafe, the term 
does not apply to any additional force brought to a&t on 
the fame point; it relates to extenfion merely. g 

Exvoncarion, in Surgery, is an imperfe@ luxation; when 
the ligament of any joint is fo extended, or relaxed, as to 
lengthen the limb, but yet not to let the bone go quite out 
of its place. See Luxarion, 
ELONGATUS, Exorcnep, a return of the fheriff that 

a perfon is conveyed out of his jurifdiGion. See writ de 
Homine Reprecianpo. 

ELOPEMENT, in Law, is when a married woman, of 
her own accord, departs from her hufband, and dwells with 
an adulterer; for which, without voluntary reconcilement 
to the hufband, fhe fhall lofe her dowry ; nor fhall the huf- 
band, in fuch cafe, be compelled to allow her any alimony. 
Stat. Weltm. 2. 13 Edw. I. c. 34. See Divorce and 
Dower. 

« Sponte virum mulier fugiens, & adultera facta, 
Dote fua careat, nifi fponfo {ponte rctracta.”’ 

The word is formed from the Belgic, Ee, matrimony, 
and /oopen, to run away. 

~ However, mere advertifing a wife in the Gazette, or 
other public papers, is not a Tegal notice to perfons in gene- 
ral not to truft her; though a perfonal notice given by the 
hufband to particular perfonsis faid tobe good. An action 
lies, and large damages are ufually given, again{t a perfon 
for carrying away, and detaining another man’s wife. See 
TForcisre Abdufion and RavisHMeENT. 
ELOPS, in Jchthyology, a genus of abdominal fifhes, the 

chara¢ter of which, according to the Linnzan fyftem, confilts 
in having the head fmooth ; edges of the jaws and palate 
rough with teeth; gill-membrane with thirty rays, and 
armed on the outfide in the middle with five teeth. 

The genus elops is defined by Bloch as having the gill- 
membrane furnifhed with more than thirty rays, ({pecimens 
he examined exhibiting thirty-four, ) and Bofe admits there 
fiould not be Jefs than thirty to conftitute the genus, 
Bloch confiders the bony fhield or plate beneath the chin, 
and the dorfal fin being placed oppofite the ventral, as effen- 
tial charaéters of the genus. 
* “The only fpecies of this genus at prefent known is the 
Lishwan’ elops faurus; le Kezard of the French writers. 
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Perfiaps the earlieft deferiber of this fith is fir Hans Sloane, 
who, in the fecond volume of his hiftory of Jamaica, gives a 
figure and detailed defeription. He fpeaks of it under the 
name of faurus maximus, and acquaints us that it is called 
in Jamaica the fein-fith, or fea gally-wafp. “ This fifth (he 
obferves) was about fourteen inches long, in the middle five 
inches round, and tapering to both ends ; the mouth in both 
jaws had one row of {mall tharp teeth, and on the upper two 
more within, parallel to them, and a row of the fame on 
the upper part of the cartilaginous tongue ; three quarters 
of an inch from the end of the fnout were the eyes, round, 
and grey; there were two pinne pof? branchias, two under 
the belly, one on the middle of the back, of? anum another, 
and a forked tail; it was all over fcaly, the back of a dark 
brown, and the belly of a white colour.” The fpecies is 
found.in various parts of the American feas ; it was met 
with by Dr. Garden about Carolina, and communicated by 
him to Linnzus. The {trong {pine at each fide of the tail is 
confidered as a fpecifical diftin€tion of elops faurus by 
Linneus, Gmelin, and others, but this. muft obvioufly re- 
main a very doubtful charaéter till another fpecies at leait of 
the fame genus be difcovered in order to afcertain whether 
fuch fpines be not charatteriftic of the genus inflead of 
the {pecies. 

It has been obferved by writers that elops faurus bears 
fome refemblance to a pike, or rather to a falmon; with the 
former it has no kind of affinity whatever, but on the con- 
trary it is fo clofely allied to the falmo tribe that were it not 
from being deftitute of the flefhy raylefs fin, fo uniformly 
obfervable on the lower part of the back in the falmon kind, 
we fhould be almoft induced to refer it to that genus. 

The head of elops faurus is without f{cales. The lower 
jaw rather longer than the upper. Both jaws, together 
with the tongue and palate, are armed with a vaft number of 
{mall teeth. ‘The eyes nearly vertical; the irides double, 
the inner one yellow, exterior red, and the pupil black ; and 
the eyes partly covered with the fkin of the head. The 
body of this fifh is flender, and the feales large; the head 
yellowith, back blueifh, fides filvery. The lateral line is 
ftraight. All the fins brownifh; the exterior half of the 
ectoral fin, anterior part of the dorfal fin, and extremity of 

the tail blueifh. The tail is much furcated, and divided in 
the middle by a diftiné&t longitudinal ftripe of black. 

Exors, Eau}, in Zoology, the name of a ferpent, other- 
wife called elaps. 
ELOQUENCE, the art of {peaking or writing well, fo 

as to move and perfuade. The term, however, in its greateit 
latitude, denotes that art or talent, by which the difcourfe 
is adapted to its end ; *¢ Dicere fecundum virtutem orationis- 
Scienfia bene dicendi,’’? Quintilian. In common converfa- 
tion, however, the word eloquence is feldom ufed in fuch a 
comprehenfive fenfe. But this definition exa¢tly correfponds 
to Tully’s idea of a perfect orator; ‘¢ Optimus eft orator 
qui dicendo animos audientium et docet, et deleCtat, et 
permovet.”? Accordingly all the ends of {peaking are redu- 
cible to four; every sipcote or {peech being intended to 
enlighten the underitanding, to pleafe the imagination, to 
move the paffions, or to influence the will, Whena {peaker 
addreffes, himfelf to the underftanding his aim is to inform, 
and to convince, for the former of which purpofes the pre- 
dominant quality is perfpicuity, and for the attainment of 
the latter, argument. By the firft we are made to knaw, 
and by the fecond to believe. The imagination is ad. 
dreffed, by exhibiting to it a lively and beautiful reprefenta- 
tion of a fuitable objet. As in this exhibition, the taf 
of the orator may be faid to refemble that of the painter, 
which. confifts in imitation, the merit of the performance 

refults 
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refults entirely from the two following fources, viz. dignity, 
as well in the fubject, or thing imirated, as in the manner 
of imitation, and refemblance, in the portrait or performance, 
This addrefs attains the fummit of perfection in the /udlime, 
eat fee,) or thofe great and noble images, which, pre- 
ented to the mind in fuitable colouring, expand, as it were, 
the imagination with fome vait conception, and quite ravith 
thefoul. The charaGteriftic of the third [pecies of difcourfe, 
or that which is addrefled to the paffions, is the pathetic. 
(See Passions and Paruos.) But the moft complex and 
moft important of all the kinds of eloquence is that which 
is calculated to influence the will and to perfuade to a cer- 
tain courfe of condué&. ‘This is an artful mixture, of that 
which propofes to convince the juégment, and of that which 
interefts the paffions ; and its diftinguifhing*excellence refults 
from thefe two, the argumentative and the pathetic duly 
blended. Thefe, combining their force and a€ting in con- 
cert, conftitute that vehemence of addrefs, which is admirably 
fitted for perfuafion, and has always been regarded as the 

fupreme qualification in an orator. This animated reafon- 
ing was by the Greek rhetoricians termed dacin:, and from 
fignifying the principal excellency in an orator was ufed at 
length to denote oratory itfelf. Hence, as vehemence and 

_ eloquence became fynonymous, the latter, in conformity to 
this mode of thinking, was fometimes defined “ the art of 
perfuafion.”” In order to perfuade, which, though not the 
only object of eloquence, is the moft important and for many 
reafons thé ‘moft difficult, the moft effential requifites are 
folid argument, clear method, a chara€ter of probity ap- 
pearing in the fpeaker, joined with fuch graces of ftyle and 
utterance as fhall command attention to what he fays. 
Hearers who exercifé their underftanding cannot be per- 
fuaded, without being convinced ; but conviCtion and per- 
fuafion, though they are fometimes confounded, ought to 
be diftinguifhed from each other. Convition affects the 
underftanding only ; perfuafion, the will and the practice. 
It is the bufinefs of the philofopher to convince a perfon of 
the truth ; but it is the bufinefs of the orator to perfuade 
him to a& agreeably to it, by engaging the affeCtions of the 
hearer. Conviction and perfuafion ought always to accom- 
pany each other, but this is not univerfally the cafe ; becaufe 
the inclinations do not regularly follow the didtates of the 
underftanding. The inclination may revolt, though the 
underftanding be fatisfied ; the paffions may prevail againit 
the judgement. Conviction, however, is one avenue to the 
inclination, or heart ; and it is that which an orator fhould 
firft endeavour by his utmoft efforts to gain; for no per- 
fuafion is likely to be ftable, which is not founded on con- 
viGion. But in orderto perfuade, the orator muft do more 
than produce mere conviction; he mutt duly confider the 
nature of man, and endeavour to a&t upon the different 
fprings by which he is moved. He mutt addrefs himfelf 
to the paflions; he muft paint to the fancy, and touch the 
heart } and hence, befides folid argument and clear method, 
all the conciliating and interefting arts, both of compofition 
and pronunciation, enter into the idea of eloquence. 
«We may diftinguifh,” fays Dr. Blair, (Leéures, 

vol. ii.) “three kinds, or degrees, of eloquence. ‘The 
firft, and loweft, is that which aims only at pleafing the 
hearer. Such, generally, is the eloquence of panegyrics, 
inaugural orations, addreffes to great men, and other 
harangues of this fort. This ornamental fort of com- 
pofition is not altogether to be rejefted. It may inno- 
cently amufe and entertain the mind; and it may be 
mixed, at the fame time, with very ufeful fentiments. But 
it muft be confefled, that where the fpeaker has no farther 
aim than merely to fhine and to pleafe, there is great danger 

ELO 
of art being ftrained into oftentation, and of the compofition 
becoming tirefome and languid, , 

«* A fecond and a higher degree of eloquence is when the 
{peaker aims not merely to pleafe, but alfo to inform, to 
inftru€&, to convince; when his art is exerted in remoyin 
prejudices againft himfelf and his caufe, in chufing the molt 
proper arguments, ftating them with the greateft force, 
arrangiag them in the belt order, exprefling and deliverin 
them with propriety and beauty, and thereby difpofing us 
te pafs that judgment, or embrace that fide of the caufe, to 
which he feeks to bring us. Within this compals, chiefly, is 
employed the eloquence of the bar. bok 

«* But there is athird and flill higher degree of eloquence, 
wherein a greater power is radial over the human mind ; 
by which we are not only convinced, but are interefted, agi- 
tated, and carried along with the fpeaker; our paffions are 
made to rife together with his; we enter into all his emo- 
tions, we love, we detelt, we refent, according as he in- 
fpires us; and are prompted to refolve or to act, with vi- 
gour and warmth. Debate, in popular affemblies, opens 
the moft illuftrious field to this {pecies of eloquence ; and 
the pulpit alfo admits it.’? See farther on the different 
{pecies of eloquence under the article Exocution. For the 
hiitory of eloquence, and an account of the moft diftingpithed 
orators; fee Oxarory and Orator. 'Thofe who diftin- 
guifh between eloquence and rhetoric reprefent the latter as 
propofing and explaining the theory, and the former as the 
practice of the art ; but they are generally ufed indiferimi- 
nately for each other. See Erocurion and Rueroric. 
On the fubje& of this article, fee Campbell’s Philofophy 
of Rhetoric, Blair’s Letures, vol.ii, and Cambray’s Dia- 
logues on Eloquence. 
ELORA, or Exrora, in Geography, a town of Hin- 

dooftan, in the vicinity of Dowlatabsa, famous for its 
numerous pagodas, moit of which are cut out of the natural 
rock. M. Thevenot, who has particularly defcribed them, 
fays, that for two leagues topethin nothing isto be feen but 
pagodas, in which are fome thoufands of figures. The fculp- 
ture of them he does not much commend ; and we may 
apprehend, fays major Rennell, that they are of early Hin- 
doe origin. It fhould be recolleGted, that Deoghire, which 
ftood in this neighbourhood, was the greateft and richeft 
principality in the Deccan ; and that the fame of its riches 
incited Alla to attack it in 1293 ; and thefe elaborate mo- 
numents of fuperftition were probably, as Rennell fuggefts, 
the offspring of that abundant wealth, under a government 
purely Hindoo. Sir C.W. Malet has given a particular 
account of thefe wonderful excavations, illuftrated with 
drawings, in the fixth volume of the “* Afiatic Refearches.”” 
As to their origin or date no inquiry which he had been able 
to make afforded him fatisfaGtion. He has no doubt, how- 
ever, that they are the works of people, whofe religion and 
mytholegy were purely Hindoo; and he adds, that moft of 
the excavations carry itroug marks of dedication to “* Mah- 
dew,” as the prefiding deity. Neverthelefs he fuggeits, 
that the moft northerly caves of Ellora, occupied by naked 
fitting and ftanding figures, are the works of the ** Sewras”” 
or “ Juttees,’? who by the Brahmens are efteemed fchifma- 
tics, and whofe fe&, called * Srawuk,” is very numerous 
in Guzerat. The tenets, obfervances, and habits of the 
‘ Sewras”’ are peculiar, and in many points very different 
from other Hindus. ‘Their adoration of the deity is conveyed 
through the mediation of « Adnaut”? and * Parifnaut,” 
the vifible objets of their worfhip, perfonified as a naked 
man fitting or ftanding. This fect is fuppofed to be of a 
comparatively modern origin ; and if this be the cafe, and the 
hypothefis of the dedication of the temples to their idol be 
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admitted, the limit of their poflible antiquity will be affigned ; 
but without afcertaining, or affeCting, that of the others. 
As to the antiquity of thefe altonifhing works, this writer 
has detailed two different accounts; one given by an intelli- 
gent Mahometan and another by a Hindu. The account of 
the firft is faid to have been derived from a perfon of 
acknowledged erudition. The fecond was deduced from a 
book, entitled ‘ Sewa Lye Mahat,” or the grandeur of the 
manfion of Sewa, i.e. Mahdew. The Mahometan reported, 
that ‘ the town of Ellora was built by rajah Eel, whoalfo 
excavated the temples, and being pleafed with them, formed 
the fortrefs of Deoghire (Dowlatabad,) which is a curious 
compound of excavation, fearping, and building, by which 
the mountains were converted into a fort, refembling, as 
fome fay, the infulated temple in the area of the ‘ Indur 
Subba’’ (one of the pagodas.) Eel rajah was contemporary 
with Shah Momin Araf, who lived goo years ago.”? The 
Brahmen, on the other hand, faid, “ that the excavations 
of Ellora are 7894 years old, formed Ly Eeloo rajah, the 
fon of Pefhpout of Elichpore, when 3000 years of the 
Dwarpa Youg were unaccomplifhed, which, added to 4894 
of the prefent Kal Youg, makes 7894.’? Our author 
inclines to the former opinion. He farther informs us, that 
the “ Koond,’’ or ciftern, mentioned by the Brahmens, is 
fill in excellent prefervation, juft without the town of 
Ellora; and the holinefs of its water is even now in fuch 
high eftimation as to render it a “ Teerut’’ (pilgrimage) 
of great reputation and refort, under the appellation of 
 Sewalla Teeruit,’? or “ Kond.’? There are many other 
excavations in a femicircular mountain, that commands a 
view of the fine valley of Ellora. In order to account for 
thefe extraordinary works, and the fituation in which they 
were conftrudted, it fhould be confidered, that the ancient 
Brahmens avoided the contamination of cities, and affeted 
the purity and fimplicity of rural retirement. In fituations 
remote from obfervation, the imagination of their difciples 
probably enhanced the merits of their fan@ity. Accordingly, 
to alleviate aufterities, and to gratify the devout propen- 
fities of thefe holy men, became objeéts of pious emulation. 
Under the influence of this principle, the munificence of 
princes may have engaged to provide them retreats, which, 
fantified by the fymbols of their adoration, were at once 
fuited, in fimplicity and feclufion, to thofe for whom they 
were intended, and in grandeur to the magnificence of their 

founders. Thus power and wealth may have been com- 
bined, under the guidance of enthufiafm, to produce monu- 
_ments, {carcely lefs extraordinary or lefs permanent, though 
lefs confpicuous and lefs known, than the pyramids of 
Egypt. Although fome of thefe excavations are of very 
zncient origin, there are others, and particularly two, in a 
hill near a garden in the neighbourhood of Aurungabad, 
formed, as it is confidently afferted, by rajah Paur Sing, one 
of the Rajpoot Ameers of Aurungzebe’s court, as-a place 
of retirement, during his attendance on that monarch in his 
-excurfions to the neighbouring garden. 
_ELOTZ, a town of Ruffia, in the diftri& of Orlof ; 112 

miles E.N.E. of Orel. N. lat. 53° 20/. E. long. 39° 14/. 
ELOVKA, a town of Ruflia, in the government of 

Tobolfk; 16 miles W. N. W. of Tomik. 
ELOY, Nicuoras Francis Josgrn,: in Biography, 

was born at Mons, in the province of Hainault, on the 
_20th of September1714,and died on the 1oth of March 1988, 
having exercifed his profeffion as a phyfician with great 
ability and difinterefted humanity. He was aman of ex- 
tenfive learning, and great modetty, and much addiéed to 
Atudy ; whence, notwithfta::ding his profeffional avocations, 
he was.enabled to write upon a variety of topics, and his 
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publications are numerous, His firft work, which was 
publithed in 1750, was a {mall treatife, entitled « Reflex. 
ions fur ’Ufage du The,”? His next publication was an 
attempt at a hiltory of medicine, arranged in the form of 
a dictionary, and entitled « Effai du DiGionnaire Hif- 
torique de la Medicine Ancienne et Moderne,” in two 
volumes oétavo, which appeared in the year 1755; this 
work was afterwards greatly enlarged, by extending the 
different articles which it contained, and was publifhed in 
1778, in four=volumes quarto, with the title of “ Dic~ 
tionnaire Hiftorique de la Medicine Ancienne et Moderne;’’ 
to which, as our readers will have obferved, we have been 
much indebted for information relative to the different me« 
dical charaGters, of whom we have already given a biogra- 
phical account. Eloy likewife publifhed, it 1755, a fimall 
volume, entitled Cours Elementaire des Accouchemens;”? 
and, afew years previous to his death, wiz. in the years 1780 
and 1781, he committed to the prefs two other eflays, the 
firft of which was entitled «« Memoire fur la Marche, Ja 
Nature, les Caufes, et le Traitement. de la Dyfenterie ;’” 
and the other, “ Queftion Medico-politique ;. fi ’Ufage du 
café eft avantageux a la fanté, et s’il peut fe concilier avec 
le bien de l’état dans les Provinces Belgiques??”? Asa 
flight reward for the patriotic zeal manifefted in this tra@, 
the eftates of Hainault prefented him with a fuperb {nuff 
box, with this infcription, « Ex Dono Patriz ;’’ the Gift 
of his Country, He held the honourable office of phyfi. 
Cian to prince Charles of Lorraine. Nouveau Di&. Hittor, 
&c. Lyon, 1804. 
ELPHIN, in Geography, a poft town of the county of 

Rofcommon, province of Muntter, Ireland, 75 Irith miles 

W. by N. from Dublin, and 7 miles S, from Carrick, on 
Shannon. 

Evpuin, a bifhopric in Ireland, in the archi-epifcopal 
province of Tuam. It dates its origin from St. Patrick, 
in the middle of the sth century. It comprizes the great- 
er part of the county of Rofcommon,a large {cope in Sligo 
and Galway, and a very little in Mayo; and is reckoned one 
of the moft valuable of the Irith bifhoprics. There are 75 
parifhes, which are formed into 29 benefices, and of thefe - 
26 have churches, which are the only ones in a tract of 
420,150 Irifh acres! The cathedral is a poor parifh church, 
but the bifhop’s palace is a very good modern houfe, in the 
midft of an excellent demefne, and adjoining the {mall town 
of Elphin. Beaufort. 
ELPHINSTON, Witutam, in Biography, a Scotch 

prelate and ftatefman, was born at Glafgow about 
the year 1431. He was educated at the Univerfity 
of his native place, and became diftinguifhed for his 
proficiency in the learning of the times. He after- 
wards went to Paris, where he itudied the civil and 
canon law, and likewife delivered le€turcs with great 
reputation for feveral years. Upon his xeturn to Scot- 
land he was promoted to church livings, and admitted 
a member of the king’s council. He was, foon after this, 
appointed a joint commiffioner with the bifhop of Dunkeld 
and the earl of Buchan, in fettling fome difputes between 
the courts of Scotland and France. As a reward for the pru- 
dence and eloquence which Mr, Elphiniton difplayed on this 
occafion, he was, on his return, nominated to the bifhopric of 
Rofs ; whence, about the year 1484, he was tranflated to 
the fee of Aberdeen, and appointed, at the fame time, to 
the chancellorfhip of the kingdom, an office which he held 
fome time with the higheft reputation; but when the 
troubles which took place between the king, James IIT., 
and his difcontented nobility, had involved the kingdom in 
a civil war, he abandoned public ftate affairs, and confined 
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himfelf wholly to the duties of his bifopric. But, on the 
acceffion of James IV. his talents as a ftatefman were again 
called into exercife, and from this time his fovereign under- 
took no affairs of moment without his advice and concur- 

rence, He died in 1514, at the advanced age of eighty- 
three, leaving behind him an excellent charadter ; he was 

the patron oF learning and learned men, and it is fuppofed, 

that by his influence the bull was obtained from the pope, 

for edtablithing a univerfity at Aberdeen, with as ample 
privileges as were enjoyed by the moft favoured feats of 

‘learning; and to his perfonal exertions and fuperintend- 

ence, it was chiefly owing that the building of King’s 
eollege was undertaken and completed. To that founda- 

tion he proved himfelf a munificent benefactor during the 

Femainder of his life; and, at his death, when he be- 

ueathed large fums of money for its fupport. Gen. Biog. 
ELPISTICI, Earisixo, among the Greeks, a fect of 

philofophers, who made hope the ruling paflion of man- 

kind. 
ELRICH, in Geography, atown of Germany, in the 

circle of Upper Saxony, and county of Klettenburg 5 for- 

merly the capital of the county; in which are fome con- 
fiderable manufa@tures ; 6 miles N. W. of Nordhaufen. 

ELRICK, on Ecenric roan, in Antiquity, was an 

ancient artificial road, made with great labour and ex- 

pence through the fens, ten miles from Spalding to Deep- 

ing, by Egelric, abbot of Crowland, in the county of 

Lincoln, and afterwards bifhop of Durham; who, as In- 
gulphus relates in his hiltory of that monaftery, raifed, by 

means of wood and gravel, a caufeway, or caufey, for 
travellers, through the centre of a wild foreft and deep 
marfhes, called, after him, Egelric ; or, by abbreviation, El- 

ric-road. A part of it is {till vifible, lined with willows, 

between the river Welland, and the marfhes north of Crow- 

land. Gough’s Tranflation of Ingulphus’s Hiftory of 

Crowland. \ 
ELS, in Geography, atown of Moravia, in the circle 

of Brann, 32 miles W. of Olmutz, and 24 N.N. W. of 
Brunn, 
ELSA, a river of Tulcdny, which runs into the Arno, 

about a mile W. from Empoli. 
ELSE, ariver of Silefia, which runs into the Oder, 

near Oderburg. 
ELSEN, a {mall town of France, in the department of 

the Roer, chief place of a canton in the diitri&t of Cologne, 

with a population of 304 individuals. But the canton con- 
tains 36 communes, and 12,239 inhabitants. 

Exsen, a town of Germany, in the kingdom of Weft- 
nee and bifhopric of Paderborn ; 2 miles W. N. W. of 
aderborn. 
ELSFLETH, a {mall town of Germany, in the duchy 

of Oldenburg, fituated on the river Wefer, where the duke 

of Oldenburg exacts 2 confiderable toll from all veffels fail- 

ing up the rivertowards Bremen, At the peace of Lune- 
ville, the duke was offered an indemnity for this toll, with 

the view to favour the commerce of Bremen; but its pro- 

duce is fo important, that the duke would not confent to 

its abolition. 
ELSGAY, a bailliage of Switzerland, being part of the 

- bifhopric of Baile, lying between the mountains and the 

Larg, and comprehending the town aad bailiwick of Poren- 
tru, aud 20 parifhes. 
ELSHEIMER, Avan, in Biography, a painter of 

very extraordinary talents, ftanding quite alone in the pe- 
culiar province 4 the lift he adopted, viz. {mall pi&tures of 
Jandfeapes with figures, and of fmall figures with land- 
feape back-grounds. The figures being in fome the prin- 
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be fe objeét, and occupying the largeft portion of the {peée 
of the pi€ture; and, in others, the landfcapes being the 
moft important. He was born at Franckfort ; at what pee 
riod, thofe who have written his life, differ much in flating ; 
but the beft authorities determine it to haye been in. 1 74 
and his death to have happened in 1620, fo that he ieee 
only 46 years. ‘ 
fie was at firft adifciple of Philip Uffenbach, whom he 

foon excelled, and then determined to go to Rome, where 
alone he could acquire that high talte to which he af- 
ired. 

. After fome time {pent in ftudy of the fine works there 
expofed to his view, and an intimacy with’ many eminent 

painters, he fixed upon that ftyle at age which has been 
mentioned as decidedly his own; in which no one had ever 
before exerted himfelf; and in which no one has ever fince 
fo highly excelled as Elfheimer. : 

That which renders his pi€tures fo interefting is, the gran- 
deur of ftyle in which they are executed. Many of his 
figures partake fo much of Raphael’s beit manner of cha- 
racter, of a&tion, and difpofition of the draperies, that if 
they were magnified, they would appear to be of that great 
maiter’s own hand; and they have fuperadded a colour 
which is of a fuperior clafs; in the production of which, 
indeed, the fmallnefs of their fize was of confiderable ai- 
fiftance to him; for it is by no means fo eafly to extend a 
full body of colour over a large furface, with equally pleaf- 
ing variety of tone, and freedom of execution; and in it 
to feparate and form the diftin@t parts as in a fimaller one ; 
and though it requires more neatnefs in the execution of the 
latter, it does not demand fo free and fo ready a hand to 
unite, to blend, and foften the various parts, and to give 
expreffion its full force, as in the former, 

His piétures exhibit great attention to nature ; particu- 
larly his perfpective is very perfe€t, in lines, at leait ; and 
he not unfrequently chofe very difficult things to manage: 
fuch as working with a fhort perfpective diftance, and 
fometimes placing his figures on the top of a hill, and fud- 
denly lofing the ground, till it is recovered again in a deep 
valley. His landfcapes have, in general, the air of real 
views, and are finifhed with wonderful attention to general 
form, and beautiful fcenery. Their colour is not always 
exatly that of nature, but as feen under a peculiar illumi- 
nation, like the tone which Titian has adopted in his St. 
Peter Martyr ; giving it an air of grandeur not to be ob- 
tained, perhaps, by the brighter hues of nature. 

From the extreme care and excellence with which his 
works are finifhed, they were not, of courfe, in his fhort 
life, very numerous ; and are rarely to be met with. The 
richeft colleétion of them in this country is at the earl of 
Egremont’s, at Petworth, in Suffex. There are ten pic- 
tures by him, eight of which are of ene fize, viz. about 
four inches high, by two anda half wide, or perhaps a little 
more. The fubjeéts are, a St. Peter, St. Paul, St. John 
Baptift, Tobit and the Angel with a Fifh, an old Woman 
and a Girl, an old Man with a Boy, and a Capuchin Friar, 
with a model of a convent in his hand. The figures in all 
thefe are about three inches high, yet their charaGters and 
expreffions are juit and excellent; and the drawing of their 
figures, and the draperies, in the beft ftyle of art. An- 
other picture reprefents the interior of a brothel by fire and 
candle light, in which there are ten or more figures gam- 
ing, and indulging in the licentioufnefs of fuch a place, all 
exquifitely wrought ; with fome expreflions that have never 
been furpaffed, although the figures are not more than 
inches and a half high. The -laft is Nicodemus’s vifit to 
Chritt ; but it is not of fo good a quality as the others. — 
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The fubjects he chofe were generally moon light or can. 
gle light pieces, which he painted with great lightnefs, 
{pirit, and delicacy of touch, and with great knowledge 
of. the chiaro-feuro,. and excellent colour; and with 
fuch finifh, that every part will bear the minutelt:in- 
{pection, 

While he lived his pidures bore high prices, and they - 
of courfe were greatly enhanced on his death ; one of them 
is mentioned by Houbraken, reprefenting Pomona, as hay- 
ing fold for 800 German florins, There are engravings 
from many of Elfheimer’s pictures by his friend and bene- 

~factor, count Gaud; but they are in general too heavy and 
black, and have a flatnefs of effe€t, particularly in the 

_trees, very unlike the originals ; among them is one from 
his moft famed picture, the Flight into Egypt, a moon- 
light. It is now, with two others of different fubjects, 
in the National Mufeum at Paris, 

Elfheimer, though thus endowed with tafte and fill, was 
-not the favourite of fortune. Notwithftanding he obtained 
great prices for what he did, yet his,care in the execution 
of them, and the time they coft him to finifh, were not fo 
-recompented as to enable him to live and maintain a large 
family with comfort. As what he earned by his paintings 
would not find fuftenance for himfelf and them, he fell 
‘into debt, and was cait into, prifon; the difgrace of 
which, though he was not fuffered to remain long confined, 
is faid to have preyed on his fpirits, and haftened his diffo- 
lution. He was greatly regretted, and his works eagerly 
bought up, even by the Italians. ‘The grand duke of Tul- 
cany had feveral of them, and the world juftly lamented 
the fevere fortune of fo extraordinary a genius, who 
deferved far more felicity than he was permitted to 
enjoy. 
‘Mliheimer is highly celebrated, fays another writer, for 

his careful pencil and extraordinary effets of light. Mott 
of his landfcapes are illumined by fire, or by moon, or torch 
light ; and in them he has mtroduced {mall hiftorical figures, 
which are highly appropriate to the fcenes, and molt ex- 
quifitely pated: yet his Aurora, of which there is an ex- 
cellent print by count Gaudt, fhews that bright and fudden 
light was not abfolutely neceffary to the difplay of his powers, 
and that he dipped his pencil in early dawn, with equal 
felicity. 
_. The accuracy of his obfervation, and the retention of his 
memory were great, and the {kill was fcarcely lefs with which 
he introduced into his compofitions, fuch pi€turefque inci- 
dents as he had once feen. Pilkington fays that ‘ it is im- 
poffible to conceive any thing more exquifite in painting than 
the productions of the pencil of Elfheimer; for whether we 
confider the fine tafte of his defign ; the neatnefs and correét- 
nefs of the drawing of his figures; the admirable management 
and diftribution of his lights and fhades; the lightnefs, the 
fpirit, and the delicacy of his touch; or the excellence of 
colouring ; we are aftonifhed to obferve fuch combined 
perfeCtions in one artift ; in whofe works even the minuteft 
parts will bear the mott critical ipfpeétion, and the whole 
together is inexpreffibly beautiful. He underitood the prin- 
ciples of chiaro-fcuro to the utmoft perfeétion ; and thewed 
the folidity of his judgment in the management of his fub- 
jefts, which for the moft part were night-pieces, by candle, 
or torch light,”” &c. " 

With thefe high claims to contemporary patronage, it 
wae the fate of Elfhcimer to fall a martyr to his own merits, 
Not affluence, nor even comfort, attended him in his pro- 
feffional purfuits. His family was numerous, and the great 
care with which his fenfibility to the minuter beauties of 
fature prompted him to finith his pictures, occupied fo 
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much time, thatthe was gradually overwhelmed with debts, 
and caft into prifon, Being much refpeéted, he was foon 
releafed ; probably by’his friend Gaudt, the engraver: but 
returned, {pirit-broken, to his art, and furvived not long, 
Pofterity will reverence his profeflional- merits, and regret 
his misfortunes. - 

Of artiits of tranfcendant talent, it has been the frequent 
lot to receive from their contemporaries but a trifling earneft, 
either of the value of their works, or the extent of their 
fame: fo blind is tatte, with all its lofty pretenfions, or fo 
reluctant is human nature to recognife the claims of living 
excellence. 
Among the moft celebrated of his works, which are 

known through Europe, by the’ diffufion of count Gaudt’s 
excellent engravings after them, may be ' mentioned his 
« Flight into Epypt,”” wherein he has contrafted the effe&ts 
of fire and moonlight ; two landfeapes, in each of which he 
has introduced “ Tobit and the Angel ;”” a «« Cottage Door 
by Candle-light, with Ceres drinking from a Pitcher ;”? the 
ftory of * Baucis and Philemon ;’? the ‘ Decollation of 
John the Baptift ;”? ‘* Latona and her Sons, with the Ly- 
cian Peafantsmetamorphoied into Frogs; and the “ Death 
of Procris:’? the two latter fubje@ts were engraver in En- 
gland by Magdalen Pafs. Some of his moft valued per- 
formances were late in the gallery of the grand duke of 
Tufcany.) L. 
ELSHOLTZIA, in Botany, fo named by profeffor 

Willdenow in memory of a Pruffian botanift, John Sigifmund 
Eliheltz, who lived im the middle of the 17th century, and 
publitheda Flora Marchica, or catalogue of plants cultivated 
in the principal gardess of Brandenburg, printed at Berlin 

-in 1663, infmall 8vo. Willdenow mentions alfo a manufcript 
work on Florticulture by the fame writer in his native tongue, 
preferved in the royal library of Berlin. —Willden. in 
Romer Ufteris Magazine, fafe. 11. 1.t. % Sp. Pl. v. 3. 
59. Clafs and order, Didynamia Gymnofpermia. Nat. Ord. 
Labiate, fe&. 3. Ju. 

Gen. Ch. Ca/. Perianth of one leaf, bell-fhaped, with 
ten furrows, and five oblong acute teeth; the orifice 
clofed with hairs. Cor. of one petal, ringent: tube cy- 
lindrical, fhort, the length of the calyx: upper lip fhorteit, 
obtufe, concave, four-toothed, clothed externally with 
long white hairs; lower obtufe, ftraight, fharply cre- 
nate, externally clothed with hairs. Stam. Filaments 
four; the two uppermoft fhorteft, lodged in the upper 
lip; the two lowermoft in the under one: anthers roundifh. 
Pift. Germens four, roundith, fuperior: {tyle thread-fhaped : 
{tigma cloven. Peric. none. Seeds four, naked, brownifh, in 
the bottom of the calyx. Willdenow. 

Eff. Ch. Calyx tubular, five-cleft. Corolla ringent : upper 
lip four-toothed ; lower longeft, undivided, finely crenate. 
Stamens diftant. 

1. E. criffata. Willd. as above. ( Hyffopus ocymifolius ; 
Lamarck Encycl. v. 3.187.) “ Spikes folitary, erect. ?* 
Native of Siberia, about the lake Baikal. Root annual, 
fibrous, Herb with the habit of an ocymum, and avery fras 
grant fcent, efpecially when rubbed after drying, compared 
by fome to rofes,-but in our opinion more relembling the 
mufcat grape. Stem a foot or more in height, fquare, leafy, 
with oppotite branches. Leaves ftalked, oppofite, ovate, 
acute, ferrated, light green, {mooth, Spikes terminal, folitary, 
ftalked, unilateral, confifting an one fide of a double row of 
obovate, pointed, imbricated braéteas, and on the other of 
three or four denfe rows of pale lilac-coloured flowers, 
This plant is propagated by feed, with little trouble, in our 
ardens, but has more fingularity than beauty in its afpect, 
Lhe {cent indeed renders it defirable, ‘ - 
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2. E. paniculata, Willd. Sp. Pl. v. 3. 59. (Hyffopus 
criftatus; Latharck Encycl. v. 3. 187. Mandm-podam ; 
Rheede Hort. Mal. v. 10. 129. t. 65.) ‘* Spikes panicled, 
reflexed. ”? Native of moift places on the coaft of Malabar. 
Lamarck, who had in his peffeffion fine {pecimens of this 
plant from Sonnerat, affures us that the leaves are not al- 
teraate, as drawn in the Hortus Malabaricus, but oppofite 
as in the preceding {pecies, with which he rightly perceived 
its generic aflinity. 
be in the inflorefcence, which ia the plant we are deferibing 
is panicled, each branch of the panicle confifting of a nu- 
merous feries of reflexed {pikes, fhorter than in the former, 
with more oblique, unequally cordate, braéteas. Every 
part of this herb is faid to exhale an agreeable aromatic 
odour. The root feems to besannual. t 
ELSIMBURG, in Geography. See Heusinaurs. 
ELSINEUR, jin Danith Hel/ingoer, a handfome town 

of Denmark, in the ifland of Zealand, at the entrance of 
the Baltic, oppofite the Swedith coaft, 20 miles N. of 
Copenhagen. E. long. 12° 34/. N. lat. 55° 55. The 
population amounts to between 6and 7000 individuals. It 
derives its name from the Helfingers, an ancient Gothic co- 
lony, and is fituated on the declivity of a hill, almoft dire&tly 
over-againft Helfinburg, in the Swedifh province of Scania. 
The paflage is not above 4 Englifh miles. The narrow arm 
of the fea, which joins the North fea and the Baltic, is called 
the Oerefund, or Sound, and is proteéted by the caftle of 
Cronenburg, which fee. 

Till the year 1425, when king Erick of Pomerania 
tbeftowed on it the privileges of a city, Elfineur was but a 
{mall infignificant place. | [thas two churches, a grammar- 
Achool, feveral handfome private buildings, and a fugar- 
houfe. In 1753, a harbour was attempted, but the execu- 
tion of the projet was found impracticable. The road- 
ftead, however, is excellent. 

The principal trade of Elfineur is in wine and {piritu- 
ous liquors; but it derives all its importance from the Sound 
dues, which, in'times of peace, are paid. at Elfineur by all 
-veflels paling through the Sound fromieither the Baltic or 
the North fea. The:euftom-houfe, where thefe duties are 
_paid, isa very fine building, and it is on account of this 
toll, that all nations trading in'the Baltic keep a conful at 
Elfiveur. The Sound dues are in proportion to the fize of 
the fhip and to the value of the cargo. They were origi- 
nally a mere contribution to the expence -of ‘keeping light- 
houfes on the: coalt. 

. The number of 'veflels sof different nations that failed 
through, the Sound and paidthe dues at Elfineur, was in 

1768 ~ teh lant *< 6: 30 veflels, 
_ 2778 ~ Dem ue he 98476 
19788 © | oscil Gite = 9224 
Iygeio Ss. re) js - 32,114 
¥798 © fom T= oes om = JQ 508 
182 e - - - 12,130 
1863 - - - - 115631 

80g = 105579 
1805 - - - - 311,587 
1806 - - - - 7 40 

And in the firft three months of 
REO dee pit - 342 

From, which ftatement it appears, that the Baltic trade 
has been moft confiderable in the years 1792 and i802, 
which both preceded the two late ruptures between England 
and France. See Sounn. 
ELSNABBAN, a fea-port town of Sweden, in the 

province of Sudermania, on the coaft of the Baltic; 32 
miles E.N.E. of Nikioping. ~ 

The chief fpecific difference feems to « 
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ELSNER, James, in Biography, a do&tor of theology, 
was born, in 1692, at Saalfield, in Pruffia, and was deftined 
by his father for trade, to which, however, he felt fo ftrong 
a difinclination, that nothing could overcome it. He was ac- 
cordingly feat tothe univerfity of Konigfberg, where he 
became private tutor to fome young noblemen, and was 
afterwards appointed chaplain in the garrifon to field- 
marfhal count Alexander Yon Dohm. He next went to 
Utrecht and Leyden, where he formed an intimacy with the 
mott eminent literary chara@ters of thofe cities. In the year 
1719, he publifhed a work on the delivery of the law on 
Mount Sinai, and fhortly after the firft volame of his“ Sacred 
Obfervations on the. New Teftament.” In the following - 
year he left Holland, at the invitation of his Pruffian ma- 
jetty, by whom he was appointed profeffor of theology and 
the oriental languages at Lingen, having firft taken his de- 
pree of doétor at Utrecht. From this place he was called 
to Berlin to reftore the reputation of Joachim’s fchool, 
which had fallen into much difrepute for want of proper 
difcipline. Elf{ner performed all that was required of him, 
andattaineda high degree of refpeét, by the dignity and 
firmnefs of his manners. In the autumn of 1722, he pro- 
nounced an inaugural difcourfe on the obligation of unitin 
piety to learning; and immediately after this, he was chofen 
a member of the Royal Academy of Sciences. «Other pre- 
ferments were conferred upon him, and he was always 
very fully employed either as a preacher or an author; 
and, in 1742, he was appointed direGtor of the clafs of 
the belles-lettres in the Royal Academy; and when the 
fociety was renewed in 1724, he retained the fame office, 
and maintained the character which he had heretofore 
fupported, as well by his attention to his academical 
duties, as by the learned differtations with which he en- 
riched the memoirs of the inftitution. He died of a 
fever on the eighth of Ogtober, 1750. His works are very 
numerous, and on various topics, but chiefly in theelogy. 
He publifhed alfo, «* A new defcription of the ftate of the 
-Greek Chriftians in Turkey,” in which he received very 
important affiftance from Athanafius Doroftamos, who 
came to Berlin to colle& money forthe Chriftian flaves in 
England. 
ELSTER, originally Halfrow, in Geography, a {mall 

town of the kingdom of Saxony, in Upper Lufatia, on 
a river called the Black Elfler, remarkable for its manu- 
facture of knitted ftockings. 
ELSTERBERG, a {mall town of the kingdom of 

“Saxony, in the circle of Voigtland, between fome high hills 
onthe river Elfter, with an old ruined caftle. It has a 
grammar-fchool, about 20-0 inhabitants, and a flourifhing 
manufacture of ftuffs and woollen cloth. 
ELSTERWERDA, a {mall town of the kingdom of 

Saxony, in the circle of Merflen, on the river Eliter, with a 
fine hunting ealtle and a beautiful park. It has only joo 
inhabitants; but is remarkable for a canal which was du 
here in | 740, and by means of which it has a confiderab! 
timber trade to Meiffen and Drefden. 
ELSTOB, Wirtram, in Biography, was born at New- 

ealtle-upon-Tyne, in the year 1673. He was educated at 
Eton and Cambridge, but the latter place not being con- 
genial to his health, he removed to Queen’s coilege Oxford, 
where he was chofen fellow and tutor. In the year 1697, 
he took his degree of M.A., and in 1702 was appointed _ 
re€tor of the united parifhes of St. Swithin and St. Mary 
Bothaw in London. Hediedin .7.4, when he was only 
forty-one years of age. He publifhed feveral works, and 
had colle&ted smanaeiel for a hiftory of Newcaftle. He had 
likewife projected many literary defigns, of which the moft 

important, 



EC ——————— 

= eo —_ 
oe ——s*7 

at 

a 

ya 

BLT 

important, was an edition of the Saxon laws, with great 
additions, together with notes of various learned men, and 
a prefatory hiftory of the origin and progrefs of the 
Englith laws, down to the Conqueror and to Magna Charta. 
This great work was completed in 1721 by Dr. Wilkins, 
who deplores the lofs which the literary world had fuftained 
in the early death of Mr. Elftob, He intended alfo a tranf- 
lation, with notes, of Alfred’s Paraphraftic Verfion of 
Orofius, of which his collections came into the poffeffion of 
thelate Dr. Tegge. This work was afterwards publifhed by 
the Hon. Daines Barrington, with an Englifh tranflation, who 
made.ufe of Mr. Elftob’s tranfeript. Biog. Brit. 

Ecsros, Exizasers, fitter of the preceding, was at- 
tached to the fame kind of purfuits, and was born at New- 
eaftle in 1683. Froma very early period the fhewed a 
ftrong predile€tion for literary purfuits. She refided at Ox- 
ford during her brother’s continuance at that univertity, and 
is defcribed as having been the indefeffa comes of his ftudies. 
She probably accompanied him to London, and affitted him 
in his antiquarian purfuits. “To one ofthis publications, viz. 
the Homily on St. Gregory’s day, fhe gave an Englifh 
tranflation, and a preface in vindication of female learning. 
By the encouragement of Dr.’ Hickes, fhe undertook a 
Saxon Homiliarium with an Englih tranflation, notes, and 
various readings, but only'a few of the homilies were printed 
at Oxford in folio. In the year 1715, fhe publifhed a 
* Saxon Grammar,’’ the types for which had been cut at 
the expenice of lord chief juitice Parker, afterwards earl of 
Macclesfield. After the death of her brother, her circum- 
frances were fo very low, that fhe was reduced to the necef- 
ity of keeping a ichool at Evefham, in Worcetterthire. By 
the interceffion of fome friends, queen Caroline allowed her 
a penfion of twenty guineas, which was paid very regularly 
till the death of that princefs, when fhe was again reduced 
to great difficulties, and had recourfe to education as a re- 
fuge from poverty. In 1739, fhe was received into the 
family of the duchefs of Portland, where fhe continued till 
her death inthe year 1756. Biog. Brit. 
- .ELSYNGE, Henry, was born at Batterfea in 1598, 
and received his education at Weftminfter-{chool, and 
Chrift-church college, Oxford, From the univerfity he went 
to the continent, and fpent feven years in foreign travel. 
Upon his return he was, through the intereft of archbifhop 
Laud, ele&ted clerk of the houfe of commons, the duties 
of which office he performed with fingular ability, and much 
credit. He acquired the efteem of all parties in the midft 
of much difcord and faétion, and kept his poft under the 
long parliament till December 1648, when he chofe to re- 
tire rather than take a part in the trial of the king, After 
this, he declined public bufinefs till his death in 1654. As 
an author his chief publication was entitled *’[he ancient 
Method and Manner of holding Parliaments in England.’’ 
This was firft printed in 1663. Anthony Wood fuppofed 
thateit was chiefly tranferibed from a MS. of the author’s 
father, who was clerk of the houfe of lords, but there is 
no doubt it received many valuable additions from our au- 
thor’s own parliamentary experience. Mr. Elfynge left a 
tra&t concerning proccedings in parliament, never publifhed ; 
and alfo other traéts and memorials. Biog. Brit. 
ELTEN, in Geography, a {mall town of ‘Germany, in 

the new ‘kingdom of Weltphalia, formerly a free imperial 
abbey, which was fecularized at the peace of Luneville, and 
given as an indemnity to the king of Pruffia, who loft it 
again at the peace of Tilfit in July, 1807. y 
» ELTERLEIN, a {mall town of the kingdom of Sax- 
ony; in the circle of the Ertzgebirge, fituated between 
Annaberg and Grunhayn, with about 1000 inhabitants. It 
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is chiefly remarkable for the adjacent mines, which yield ex- 
cellent. magnefia and a very fine potters? clay for china. 
There is likewife a good manufaéture of thread lace at 
Elterlein. 
ELTHAM, a large village in the hundred of Black- 

heath and lathe of Sutton, in the cou ty of Kent, Eng- 
land, confilts of 256 houfes, which are orcupied hy 1627 
inhabitants. *Its ancient name was Eald-ham, the old man- 
fion or dwelling. John de Vefei, lord of Eltham, procured 
a grant of a market for this manor; and two other grants 
relating to it are. extant among the records in the Tower. 
The market appears to have been difcontinued in the time 
of James I., when the royal palace, the remains of which 
ftand about two furlongs fouthward from the village, 
ceafed to be vifited by our kings. 

Eltham palace was for feveral centuries a favourite re= 
treat of the Englifh fovereigns, to which, probably, its 
vicinity to the metropolis contributed, as well as the plea- 
fantneis of its fituation. When it was originally built is un- 
known, yet it muft have been prior to the year 1270, when 
Henry EI. kept a grand public chriftmas kere, accompanied 
by his queen and all the great men of the realm. Ia the 
next reign, Anthony Bec, the warlike bifhop of Durham, 

obtained poffeflion of it, and confiderably improved it: he 
died here''in-1grt. ‘Edward II. frequently refided here ; 
and in the year 1315, ‘his queen was delivered of a fon in 
the palace, who was ealled John of Eltham, from the 
place of his birth. Edward ITI. held a parliament here in 
1329, and another in 1375, when the Commons petitioned 
him to’make his grandion, Richard de Bourdeaux, prince 
of Wales. Edward IV. was at a great expence in repair- 
ing the palace, where, in 1482, he kept his chriftmas in a very 
magnificent and coftly manner, two thoufand perfons being 
daily fed at his charge. Mot of the fuceeeding monarchs, 
to the time of Henry VIII., refided much in this palace ; 
but on the rife of Greenwich it was gradually deferted. 
The change which it has undergone is exceedingly ftriking : 
formerly the ‘abode of fovereigns, and the birth-place of 
princes, it is now a farm; and the beautiful great hall, 
where parliaments were held, and entertainments given in all 
the pomp of feudal grandeur, is now ufed as a barn for the 
houling and threfhing of corn. The area, in which the 
buildings ftand, is furrounded by a high ftone wall, that 
has been partially repaired and ftrengthened by arches, &c. 
of brick, anda broad and deep moat, over which are two 
bridges, nearly oppofite to each other, on the north and 
fouth fides. “The hall is a moft noble remain, meafuring 
100 feet in length, by 56 broad, and about 60 high. The 
windows have been extremely elegant, but are now bricked 
up. The roof is of timber, curioufly wrought in the man- 
ner of that of Weftminfter-hall, and richly ornamented 
with finely carved pendants. Three parks, well provided 
with deer, were formerly conneéted with this palace: in the 
largeft, which includes an area of two miles in circumfer- 
ence, ftands a refpeGtable manfion, called Eltham lodge. 
Hiafted’s Hiftery of Kent. 
ELTMAN, a town of Germany, inthe circle of Fran- 

conia, and bifhopric of \Vurzburg; 8 miles W.N.W. of 
Bamberg, and go E.N.E. of Wurzburg. 
ELVAS, formerly Je/ves, a town and bifhop’s fee of 

Portugal, in the province of Alentejo, containing three 
parifh churches, feven convents, two hofpitals, and 12,500 
inhabitants, including the diftrict, in an open and fruitful 
territory, 18 leagues N.E. of Evora, and fix W. of Bada- 
joz, in Spain. It has a caftle on an eminence, and is com- 
manded by Fort la Lippe, a new and {trong fortification on 
the top ofa hill, Here isa remarkable aquedu&, fup- 

ported 
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ported in fome places by three arches one over the other; 
the ftreets are narrow, irregular, and dirty ; and the. houfes 
are indifferently built. At fome diitance from the town the 
country is bleak and barren. N, lat. 38° 44'. W..long. 7°. 
ELV. See Exrs. { 
ELUDING, the aé& of evading, or rendering a thing 

vain, and of no effect: a dextrous getting clear, or efcaping 
out of an affair, difficulty, embarraflment, or the like. 
We fay, to elude a propofition, &c. The defign of chi- 

eanery is, to elude the force of the laws; this doctor has 
not refolved the difficulty, but cluded it.. Alexander, fays 
the hiftorian, in cutting the Gordian knot, either eluded 
the oracle, or fulfilled it: *Ille nequicquam luétatus cum 
latentibus nodis, Nihil, inquit, intereit, quomodo folvatur ; 
gladioque ruptis omnibus loris, oraculi fortem, vel eludit 
vel implevit.” Q. Curt. 13. 
ELVEN, in Geography, a {mall town of France, in the 

department of Morbihan, chief place of a canton in the 
diftriét of Vannes, with a population of 3829 individuals. 
The canton contains five communes and 9136 inhabitants, 
upon a territorial extent of 220 kiliometres. 
ELVERDINGHE, a {mall town of France, in. the 

department of the Lys, chief place of a canton in the 
diftri& of Ypres, with 2729 inhabitants. Its canton has a 
population of 9057 individuals difperfed in 9. communes, on 
a territorial extent of 1124 kiliometres. 
ELVERS, in Jchthyology, an Englifh name fora fmall 

fort of eels, caught in fome parts of the kingdom, parti- 
cularly about Gloucefter and Tewkfbury. Thefe are, in 
reality, young cofigers, or fea-eels. They get up into 
rivers while very fmall, and as they precede the fhads, it is 
conjectured that they fupply them with food. They are 
taken in prodigious numbers in the rivers, in dark nights, 
by akind of fieve made of hair-cloth, fixed to a long pole, 
and are efteemed a very delicate food. Willughby. 

EL-VISO, in Geography, a welt built town of Spain, 
in the province of New-Cattile, and diftri& of La Manche, 
containing a parifh church, a convent, a palace of the 
marquis D’EI-Vifo, and 3500 inhabitants, about 20 
leagues S.W. of Alcaraz; and 13 S.S.E. of Ciudad 
a fituated in a fertile plain, producing corn, wine, and 
ruits. 
ELVIUS, Perer, in Biography, was born at Upfal 

in 1710, and applied himfelf in early life to the fiudy of 
mechanics, under able matters. 
royal college of Mines entrufted him with the care of its 
colleé&tion of machines. His own knowledge enabled him 
to conftrué a fulling mill on new principles. In 1743 he 
undertook, with M. O. Hamren, a tour through the king- 
dom of Sweden, to examine where the beft fituations could 
be obtained for works to be driven by water; and on this 
occafion he drew plans of thofe places which feemed moft 
convenient for the purpofe. For this fervice he obtained 
a place in the academy of Upfal, and applied himfelf to the 
calculation of chances and probabilities, which led him to 
confider the exifting bills of mortality, and the means for 
rendering them more accurate and ufeful. He was a diligent 
obferver of the heavens, and on the ifland of Huen fearched 
out the ruins of the refidence of Tycho Brahe, and made 
fome celeftial obfervations amid{ft the remains of Uranien- 
burg. He died at the early age of 38, on the 27th of 
Sept. 1749, and the Academy of Sciences, to which he had 
been the fecretary, caufed a medal to be ftruck in houour of 
his memory, Gen. Biog. 
ELUL, in Chronology, one of the Hebrew months, 

anfwering partly to our Auguit and September. There 
are but nine and twenty daysin it. It is the twelfth month 

In the year. 1738, the 
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of the civil year, and the fixth of the eeclefiaftical. Upon 
the feventh or ninth day of this month the Jews falt, in me, 
mory of what happened after the return of thofe who went 
to view the promifed land. Numbers, Xilly xiv. Aide 

Upon the twenty-fecond of this month, the f val of 

the xylophori was obferved, when wood was cai to the 

temple. Selden fays, that it was celebrated ontheeighteenth - 

day of the month Ab. On the twenty-fixth of the fame 
month, the dedication of the walls of Jerufalem by Nehe- 

miah was commemorated. Jofeph. lib. ii. cap. 17. p. 811. 
Nehem. xii. 27, &c. Calmet, Diétion. Bibl. wan 
ELVO, in Geography, a river of ltaly, which runs into 

the Sefia, 2 miles N. of Vercelle. j 

ELUSA, in Ancient Geography, a town of Paleftine, ia 
Idumzxa, W. of Jordan, according to Ptolemy. This town 
was once an epifcopal city, and itis placed by P. Hardouin 
in the third Paleftine. a> Lape 

Exvsa, called alfo Zlu/e, and Civitas Elufatium, atown 
of Gaul, was formerly the metropolis of Novempopulania, 
and maintained that rank till the eighth century. But 
its deftrution by the Normans, the fee of Auch was ad- 
vanced to the rank of Metropolitan. Some remains of this 
lace retain the name of Ciutat near Eufe. 
ELUSATES, the inhabitants of Elufa, who occupied 

the N.W. diftri& of Armagnac, Czfar mentions them, and 
places them between the Tarufates and the Garites. 
ELUTRIATION, or waj/bing over; is a method of 

feparating fubftances of different {pecific gravities fromeach 
other by means of water. For this purpofe the mixture 
is ftirred about brifkly in a veffel full of water, and 
the heavier particles have again fallen to the bottom, the 
water, {till turbid with the lighter ones that are as yet fuf- 
pended, is poured off into another veffel, to the bottom of 
which they, ina fhort time, fubfide. By this fimple method 
a {kilful perfon will feparate from each other three or four 
fubitances with great exaétnefs. ; 
ELUVIES, in Geology, is a term ufed by Mr. ah a 

fon, (Organic Remains, i. 275.) and fome other 
to exprefs the fuppofed ruins of the antediluvian earth, ef- 
fected by the Noachic deluge, but which it is prefumed by 
others, from the Mofaic account of that miracle, did not de- 
ftroy the. exifting vegetable produGtions or the fifh, and 
much lefs therefore could it have effeted the univerfal dif 
integration of mineral fubitances, on which Dr, Weoodward’s 
and fome other theories are built. Befides, the animal and 
vegetable fubftances, which are found imbedded in the fup- 
poled poft-diluvian,ftrata, are none of them of the fpecies, 
which, by the eftablifhed modes of generation, have been 
handed down to us, immediately from thofe sindiyiduals 
of each {pecies which Noah preferved in the ark, when the 
reft were drowned by the flood. : iss sss 
ELUXATIO, (from e/uxo, to put out of joint,).a dif- 

location. ; x 
ELWAD-AD, in Geography, a town of Arabia, in the 

country of Yemen; about 40-miles nearly W. of Chamirs 
N. lar. 16° 16’. Ex long. 42° 30!. mt b on 
ELWALL, Epwanrop, in Biography, was born at Sedgs 

ley, near Wolverhampton, in Staffordfhire. At Wolver= 
hampton he fettled in bufinefs, and acquired the reputation 
of honefty and great integrity in his dealings. ~As a poli- 
tician, he was diftinguifhed as the zealous affertor of the civil 
and religious rights of the people, and asa vigorous fupportér 
of the Hanoverian fucceflion. He was of a ferious and in- 
quifitive turn of mind, and never hefitated to: proclaim his 
fentiments on any fubject that he deemed important. - 
confidered the fourth commandment as binding on all gene» 
rations, and not only wrote in defence of the opinion, bit 
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while in bufinefs, conftantly fhut up his fhop on the 
feventh day, and opened it on the firlt day of the week ; 
hence he was ftigmatized asa Jew. About the year 1714 
he became diltinguifhed as an Unitarian, and publifhed “ A 
true Teftimony for God and his facred Law, being a Defence 
of the firlt Commandment of God, againtt all 'Tvinitarians 
under Heaven.” This drew on him the refentment of the 
neighbouring clergy, who ceafed not to purfue him with 
‘their enmity, till they procured au indi€iment againft him 
for herefy and blafphemy ; on which he was tried, without 
having had a copy of his indiétment, before judge Denton 
about the year 1726, at Staflord affizes. He pleaded his 
‘own caufe, and vindicated the principles which he had 
embraced with a firmnefs and prefence of mind, faid to have 
-been rarely equalled in modern times, and with complete 
Muccefs, for a refpeftable and honett jury, under the direc- 
-tion of an upright judge, acquitted him. Mr. Elwall was 
not daunted by the obloquy and profecution which his firft 
spiece had drawn on him from defending with freedom the 
fentiments for which he had fuffered, but publifhed feveral 
other traéte, having the fame tendency. After his trial he 
removed to London, and became a member of the feventh- 
day Baptift church at Mill-yard, Goodman’s fields. In the 
Jatter part of his life he frequently attended the religious 
affemblics of the quakers, and was fometimes admitted to 
{peak among them, He died in London at an advanced 
age, with an unfullied reputation, about the year 1745. 
He had not. enjoyed the advantages of a learned educa- 
tion; but his natural abilities, and good judgment, were 
fuch as rendered his converlation agreeable to perfons in the 
higher ranks of fociety, by whom he was known, and re- 
f{peted, on account of his ardent attachment to the houfe 
of Hanover. Speaking of himfelf, his principles, and con- 
duét, he fays, “ I have been a fturdy and itrenuous friend 
to my royal friend George thefe forty years and up- 
wards, ever fince the nation happily fettled the crown in 
his illuftrious family; and many a ftately Jacobite and Tory 
have 1 filenced by dint of argument, and brought to the 
ground by dint of fift, yet generally in felf-defence, and not 
to convince his judgment.’”? He was a man of inflexible in- 
tegrity and of extenfive charity, as well as of fervent piety. 
ELWANGEN, in Geography, a {mall town of the king- 

dom of Wurtemberg, 18 miles S.E. of Halle, in Suabia, 
and 30 8.W. of Anfpach, It was formerly a rich abbey 
of the German empire, whofe prelate ranked as a prince, 
and voted in the college of princes, At the peace of Lu- 
neville it was given to Wurtemberg as an indemnity for the 
territory which its fovereign was forced to cede to France 
on the weftern fhore of the Rhine. 
ELWY, Britain, the name of two rivers in Wales, one 

rifing near Gwythrin, in the weft part of Denbighshire, in 
North Wales, runs eaftward for fome miles, then fuddenly 
turning northward above St. Afaph, pafles by that city, 
and falls into the Clwyd, about three miles below it. An- 
other river of the fame name rifes in the mountains to the 
northward of Capelton Ybedyddier, in Glamorganhhire, 
South Wales; and running in a fouth-eafterly direGtion 
paffes Henfall park, St. Fagan’s, &c. and meeting the 
Taf, at the Embochure, near Penarth-point, forms Penarth 
harbour. 
ELXAI, in Biography. See Evcesarres. 
ELY, Isve of, in Geography, a tra& of land fo called, is 

fituated in the northern part of Cambridgefhire, England, and 
was formerly furrounded by waters; but, in confequence 
of the vaft improvements made by draining the fens, &c. 
it is now merely known by the name of an ifland. The 
whole diftrié, called the ifle of Ely, extends from the 
Vou. XIII. 

- and a grant of a fair 
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bridge at Tyd on the north, to Upwere on the fouth, z8 , 
miles in length ; and from Abbot’s or Bifhop’s Delf on the 
eat, to the river Nene, near Peterborough, on the welt, 
25 miles in breadth ; and includes feveral cosfiderable towns 
and villages, of thefe the principal place is / 
Ey, which, though far Som populous, claims, as being 

the fee of a bifhop, the appellation of a city. It is fituated 
on a {mall eminence near the river Oufe, and owes its origim 
to the eftablifhment of a monattery here, A.D. 673, by 
Etheldreda, daughter of Anna, king of Eaft-Anglia. At- 
ter her death, in 679, the government of the abbey fuc- 
ceflively devolved on her filter Sexburga, queen of Kent; 
Ermenilda, queen of Mercia, daughter of Sexburga, and 
.the princels Werburga, her grand-daughter, all of whom 
were, with the foundrefs, for many centuries confidered as 
faints. A town gradually arofe about the monaftery ; and 
both remained in peace and fecurity till the year 870, when 
this place of monaftic retirement was difcovered by the 
Danes, who invaded the ifle, and, though at firft repulfed 
by the bravery of the inhabitants, returned in greater 
numbers, and overcame every defenfive effort. They put 
the religious to the {word, fet fire to the church and other 
buildings, and departed, loaded with the {poil, not only of 
the town and monaftery, but alfo of all the neighbouring 
places, whofe inhabitants had depofited their valuables here 
for better fecurity. Some of the inmates of the monattery, 
who had efcaped the maflacre by flight, returned a few years 
afterwards, and commenced a college for fecular clergy, which 
continued till g70, when the monaftery was reftored to 
its former eftablifhment by Ethelwold, bifhop of Winchefters 
under the patronage of king Edgar, who, in confideration 
of a large {um paid by the bilhop, gave up to the convent 
the jurifdiction of the ifle, which after the Danith maffacre 
had been annexed to the crown. Buifhop Ethelwold be- 
ftowed large benefa€tions on the abbey, which now con- _ 
fitted of regular monks of the order of St. Auguiftine. 
Brithnoth, the firlt abbot, exerted himfelf to complete 
the repairs of the church. The abbey continued to prof- 
per till the conquett: its privileges being previoufly aug- 
mented and confirmed by Canute, and again by Edward 
the Confeffor, the latter of whom had received his education 
within its walls. During the confufion which enfued on the 
Norman inyafion, the abbey was deprived of many eftates ¢ 
and Thurftan the abbot, fearing that its whole poffeffions 
would be feiaed by the Conqueror, refolved to fuppurt the 
intereft_of Edgar Atheling, in which he was joined by 
feveral Englith nobles, who were determined to defend their 
country from the dominion of William, whom they regarded 
as an ufurper. A vigorous, and, for fome time, effeGual 
refiftance was made; but at length, the abbot having feceded 
from the confederacy, the fuperior prowefs of the Norman 
foldiers prevailed. Great numbers of the Englith were flain 
in battle; and many of thofe, who were made prifoners, 
were cruelly mutilated; fome having their eyes put out, 
and others their hands and feet cut off, that they might re- 
main living monuments of the Conqueror’s vengeance, and 
become a terror to fuch as difputed his authority. 
A bifhop’s fee was eftablithed here in 1107, and Henry, 

bifhop of Bangor, was appointed the firft diocefan. This 
prelate procured a gifts and privileges for his bifhopric, 

or the city, to continue for feven days. 
The king granted a mandate to make an equal divilion of 
the abbey eftates, between the prelate and the abbot, but 
the former contrived to retain a full third of the pofleffions 
more than he wasentitledto. On the furrender of the mo« 
naftery to Henry VIII. that monarch granted his letter- 
patent, dated September 10, 1541, to convert the conven- 
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tual church jute a cathedral, by the title of the Cathedral 
Church of the Undivided Trinity ; the eftablifiment for the 
perfarmance of divine fervice to confift of a dean, a prieft, 
and eight prebendaries, with other minifters : the dean and 
prebendaries to form a body corporate. The bifhop of 
Ely pofleffes the rights of a lord of a county palatine, and 
is fovereigu within the ifle, where all caufes are heard and 
determined by a judge of his appointing, who holds affizes, 
gaol delivery, and quarter feffions, 

The cathedral is the workmanfhip of very different pe- 
riods, and.difplays a fingular admixture of the Saxon, Nor- 
man, and Englifh ftyles of architecture; yet, notwithitand- 
ing the diffimilarity of its parts, it muft, when confidered 
as a whole, be regarded as a very magnificent ftruéture. 
The north and fouth tranfepts, which are the oldeft parts, 
were erected in the reigns of William Rufus and Henry I. 
Here the arches are femi-circular, as well as in the nave, 
which was begun in the reign of the latter monarch, and 
completed betore 1174, Between this period and the year 
1189, bifhop Rydel ereéted the great tower at the weft 
end, which was anciently flanked on the north fide by a 
building of the fame kind as that on the fouth: but this 
either fell or was taken down, and another building begun 
in its place. This was never carried higher than 12 or 14 
feet. The interior view of this tower is particularly beau- 
tiful, it being decorated with fmall columns and arches run- 
ning round in feveral ftories, and lighted by 27 windows. 
The lower patt was repaired, and new cafed with ftone, in 
the middle of the rsth century. The handfome veflibule 
vat the entrance, formerly called the Galilee, was built about 
the year 1200, by bifhop Euftachius. \'The foundation of 
the elegant {truéture which was originally the prefbytery, 
but now forms the choir, was laid by Hugh Northwold, 
the eighth bifhop, in the year 1234, and finifhed in 1250. 
‘The three moft weftern arches were deftroyed by the fall of 
the lofty central tower, in the night of the y2th of Fe- 
bruary, 1322. To prevent the recurrence of a like acci- 
dent, Alan de. Walfingham, fub-prior of the convent, and 
facrift.of the church, a perfon eminently fkilled in archi- 
tecture, defigned and erefted the prefent magnificent octa- 
gon, which is fupported on eight pillars, and terminated 
by a lantern. The capitals of the pillars are ornamented 
avith hiftorical carvings, reprefenting the principal events in 
the life of Etheldreda. This o€tagon is probably unequalled 
by any of the kind: the ftone work was completed in fix 
years, and the wood work raifed thereon, and covered with 
jead, in about 15 years. The whole was perfeéted in the 
year 1342, at the expence of 2406/. 4s. 11d. The three 
arches eaftward of the o&agon were rebuilt about the fame 
period, by bifhop Hotham, and are very much embellifhed. 
4\t the eaft end of the north aifle is a fumptuous chapel, 
ere€ted by bifhop Alcock, who died at his caftle at Wif- 
bech, in 1500. His tomb, with his effigy lying thereon, but 
much defaced, is placed under an arch of ftone on the north 
fide. In the fouth aifle, and in fome refpeéts correfpond- 
ing with the former, but much fuperior in its embellifh- 
ments, is another chapel, which was ereéted by bifhop 
Welt, about the year 1530, and is highly enriched with 
ornaments and elegant tracery, &c. Both thefe chapels 
were greatly dilapidated by the enthufiaftic reformers who 
{prung up during the civil wars, and feem to have had an 
invincible antipathy to every religious edifice that difplayed 
tafte and elegance. 

The extreme extent of the cathedral, from eaft to weft; 
is 535 feet; but the interior length is only 517. The 
length of the tranfept is 190 feet, the height of the lan- 
tern.oyer, 170, ‘The extreme height of the weftera tower 

270, and the tower on the fouth wing of the latter 220. 
The length of the nave is 203 feet, and the height of the roof’ 
over it 104. The height of the eaftern front to the top of the 
crofsis 112 feet. Near the eaft end of the cathedral, on the 
north fide, is St. Mary’s chapel, now Trinity church; it hav- 
ing been afligned to the ufe of the inhabitants of that parith 
foon after the Reftoration, by the dean and chapter. This 
elegant ftru€ture was commenced in the reign of Edward II, 
and is one of the moft perfeét buildings of that age. The 
fhape is an oblong {quare; the interior ength bein 
200 feet, the breadth 46, and the height of the vaulte 
roof 60, This building has neither pillars nor fide aifles, 
but is fupported by ftrong buttrefles, furmounted with 
pinnacles, ‘The fpaces over the eaft and weft windows 
were formerly decorated with ftatues, and a variety of well~ 
executed fculpture: and the interior was embellifhed with 
niches highly carved, and enriched with ftatues, orna~ 
mental foliage, and flower-work. This edifice was built at 
the charge of the convent by John de Wilbech, one of the 
monks, and Alan de Walfingham, who ere&ted the o€tagon, 
The firft {tone was laid by the latter on Lady-day, 1321. 
The cloifters, and other buildings belonging to the monaf- 
tery, have been long fince demolifhed; with the exception of 
the refectory, which has been converted into the deanery; 
and an elegant little chapel built by prior Crauden, now 
ufed as a granary, adjoining to it. 

The principal charitable benefaction for the ufe of the 
poor of Ely is vefted in the churchwardens, and arifes 
from eftates in the neighbourhood, bequeathed by - Par. 
fon, about the year 1425. Here isalfoa free-{chool, fu 
ported by the dean and chapter; anda charity-fehool for 
twenty-four boys, who are educated and cloathed by the 
income of an eftate bequeathed by Mrs. Needham about 
1740. The police of Ely is regulated by the magiftrates, 
who are appointed by the bifhop, and are juftices of the 
peace within the ifle. Thefe meet for the difpatch of bu- 
finefs every market-day, which was altered in 1802 from 
Saturday to Thurfday. This city is the only one in Eng- 
land not reprefented in parliament, Many of the houfes 
are of ftone, and fome of them have an ancient appearance. 
The ftreets are irregular, and, with the exception of the 
principal one, neither lighted nor paved. ‘The population, 
as afcertained under the late at, was 37135 the number of 
houfes about 700. The chief employment of the inhabit- 
ants is gardening, which is carried on in this neighbourhood 
to a great extent. Cambridge, St. Ives, andeven London, 
receive confiderable fupplies of vegetables from this place. 
Great quantities of ftrawberries are alfo reared here, and 
fome other fruits ; but thefe are chiefly conveyed in barges 
to Lynn, and carried thence by the veffels employed in the 
coal trade to Newcaftle-upon-Tyne, and other places in the 
north of England. 

The Rev. James Bentham, author of “« The Hiftory and 
Antiquities of the conventual and cathedral church of Ely,” 
was a native of this city. Some account of this gentleman 
has already appeared in this work. (See Benruam.) An 
interefting and well written account of Ely cathedral has 
recently been publifhed by the Rev. Mr. Miller, of this 
place. See alfo Lyfons’s Magna Britannia, vol. ii. 

About one mile from Ely is Tatterfall-hall, which de- 
rived its name from the late Mr. Tatterfall, of fporting 
memory, and is now poflefied by his fon. : 

Evy, £lie, or Ellie, a parith of Fifethire, in Scot- 
land, within which is an ancient royal borough of the fame 
name. This is fituated clofe to the fea, on the fouthern 
fhore of the Frith of Forth, where there is an excellent 
harbour, much reforted to by ‘ wind-bound veffels.?? Seven 
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uare-rigged veffels, carrying rcoo or 1100 tons, belon 
in ieee employed ty foiaign trade. Veffels of beige 
fize are built here; and in the town are fome manufactories 
for checks, bed-ticks, and ropes. Near the fhore rubies 
have been difcovered. Contiguous to the town, in the face 
of Kincraig rocks, is the cave of Mac-Duff, in which it is 
related that Mac-Duff retreated from Macbeth and his fol- 
lowers. Malcolm granted many privileges to this town. 
Sinclair’s ftatiftical Account of Scotland. 
ELYMAIS, in Ancient Geography, or, as it is called by 

Strabo, Z/ymatis, a province of Pertia, lying between the 
rivers Eulzus and Oroates, and extending from the con- 
fines of Media to the Erythrean fea, or Perfian gulf. It 
was formerly divided into three great diftri€ts, viz. Mefa- 
batene, Gabene or Gabiene, and Carbiana, and containing 
the following cities, viz. Seleucia or Soluce, on the banks 
of the Hedypos or Hedypnus, which Strabo calls a great 
city, Safirate, at a fma!l diftance from mount Cafyrus, 
Badaca, on the Euleus, and Elymais, the metropolis of 
the province, famous for a rich temple confecrated to 
Diana, which Antiochus Epiphanes attempted to plunder, 
but he was obliged by the inhabitants to retire in difgrace to 
Media. This temple was afterwards plundered by one of 
the Parthian kings, who found in it, as we are informed by 
Strabo, 10,0co talents. In this country there was alfo a 
very rich temple confecrated to Jupiter Belus, which An- 
tiochus the Great attempted to plunder, but lott his life in 
the attempt. The country of Elymais was inhabited, 
according to Pliny, by the following nations, viz. the Oxii, 
er Uxii, Mizzi, Parthufi, Mardi, Saite, Hyi, Coffxi, 
Pareztaceni, and Meflabate. The Elymzans were a power- 
ful people, inured to the toils of war, fkilful bowmen, and 
never fubdued either by the Syro-Macedonian, or Parthian 
kings, but governed by their own princes. If we may 
depend upon the authority of Strabo, the rife of this king- 
dom may be dated from the downfall of the Perfian mo- 
narchy, for the ancients are agreed that the Ely mzans were 
{ubje& to the kings of Perfia; and if they never fubmitted 
to the Syrian yoke, they muft have been firft governed by 
their own princes, either in Alexander’s life-time, or foon 
after his death. Nothing is known of their kings, but that ° 
they affifted Antiochus the Great in his wars with Rome, 
but afterwards cut him off in defence of their temple. They 
afterwards engaged, under the condué& of their king, .in a 
war againft the Babylonians and Sufians, in which they 
were affifted by the Coflzans with 13,000 archers. 

Evymats is alfo a name given by fome writers to the 
city of Perfepolis. 
ELYMI, or Herymy, a people who inhabited the N.W. 

part of Sicily, about the river Crimifa, where were fituated 
the towns of /Egefta or Acefta, Erice and Entella. 
ELYMIA, a town of Greece, in the Peloponnefus, 

placed by Xenophon towards the tewns of Mantinea and 
Orchémene. 

‘ ELYMIOT 2#, a people of Macedonia, who occupied a 
plain almoft furrounded by mountains, towards the fource 
of the river Aliacmen, according to Ptolemy, They had 
to the N. W. the country of the Lynceftes, to the N. E. 
Emathia, to the S. E. the Pelafgiotide, and to the S. W. 
Pelagonia. 

’  ELYMNIUM, one of the names of the ifland of 
Eubesa.—Alfo, a town of Macedonia, on mount Athos. 
ELYMUS, in Agriculture, a term fignifying lime-grafs, 

a genus of grafles which are of but'little ule to the farmer, 
except in protecting the loofe fandy banks on the fea-fhores, 
in different parts of the ifland; and for which purpofe the 
following fort is the molt ufeful, 
ys 
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Exymus Arenarius, fea lime-prals, which is a Kind of 
grafs that, with the feareed, helps very much, according 
to the opinion of Mr. Sole, to futtain and keep up the 
loofe fand-banks on the borders of the fea, from the de- 
ftructive effects of the tides. 

Exrymus, in Botany, dvzo; of Diofcorides, from edrua, 
to fold up, alluding to the fheath which inclofes the {pike or 
ear of fome fpecics. - This etymology applies at leaft to 
the Millet or Panick, fuppofed to be the ancient edujsoz, but 
Linnzus has adopted the name for a new genus of his own, 
akia to Hordeum and Triticum, to whichut is lefs fuitable. 
Linn. Gen. 39. Schreb. 54. Willd. Sp. Pl. v. 1. 467. 
Juff. gr. Sm. Fl. Brit.-152. Mart. Mill, Di. v. 2. 
Clafs and order, Zriandria Digynia. Nat. Ord. Gra- 
mina. 

Gen. Ch. Ca/. Common receptacle clonzated into a 
fpike. Perianth lateral, aggregate, coniifting ef two lan- 
ceolate glumes to each fpikelet. Cor. of two valves; the 
outer one largeft, pointed, awned; the inner concave, 
emarginate, finely fringed. Neétary a pair of oblong, 
acute, fringed feales. Stam. Filaments three, capillary, very 
fhort ; anthers oblong, cloven at the bafe. Pift, Germen 
turbinate ; flyles two, divaricated, fhort ; ftigmas feathery, 
Peric. none, except the permanent corolla. Seed folitary, 
linear, convex at the back, concealed by the glumes. 
“Ef. Ch. Calyx lateral, aggregate, of two valves, con- 

tainining many florets. 
A genus of large coarfe rigid graffes, for the moft part 

perennial, with long creeping roots. This lat quality 
renders the #. arenarius, Linn. Sp. Pl. 122. Sm. Engl. 
Bot. t. 1672. Knapp. t. 108, particularly valuable, as 
forming a natural barrier, in the loofe blowing fand of 
many fea fhores, to the encroachments of the ocean, bein 
indeed one of the principal means by which the induftrious 
Hollanders have gained a part of their territories from the 
fea. It is in England comprehended with 4rundo arenaria 
and Carex arenaria, (fee thofe articles,) under the name 
of Marram, and aéts of parliament have been made for 
their prefervation. The roots and leaves of fuch graffes 
being very durable, retain the blowing fand, of which they 
accumulate more and more as they extend in growth up- 
ward, and thus gradually form a natural and very firm 
bank. Ina clay foil they are of no avail. Of the econo- 
my of the American or Siberian fpecies of Elymus, we 
have no information. Two annual European fpecies, E. 
Caput-Medufe and E. Hy/lrix, are furnifhed with very long 
rough capillary awns, by which their feeds are not only 
wafted to a diftance, but detained by the accumulation of 
blowing fand, when they have once alighted, till they can 
fix themfelves by roots, ? 
ELYOT, Sir Tuomas, in Biography, a gentleman 

“eminent iv varicus branches of learning, and a patron and 
friend of mot of the learned men in the reign of Henry 
VIL, was defcended of argood ‘family in. the county 
of Suffolk, and foa of iir Richard Elvot.. He was educat- 
ed at St. Mary’s Hall, in Oxford, where he made a great. 
progres in logic and philofophy ; but the year in which he 
entered, (like the year of his birth) is not certainly known ; 
it is, however, fuppofed to have been about the year 1514. 
After he:had ipent fome years at the univerfity, he travel- 
led into foreign countries, and, ou jis return, was intro- 
duced at comt. His uncommon genius and extenfive 
learning recommending him to the favour of Henry VIII. 
who was.a great patron of men of letters, shis majefty con- 
ferred upon him the honour of knighthood, and employed 
him in Several embaffies. . He fent him, particularly, to 
Rome in the year 1532, on) the fubjeti of the divorce of 
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queen Catharine, and afterwards to the emperor Charles V. 
in the year 1536. Elyot was, as Wood obferves (fee his 
Athen, Oxon.) an excellent grammarian, poet, rhetori- 
cian, philofopher, phyfician, cofmographer, and hifterian; 
and was diftingnifhed as much for his candour, and for the 
innocence and integrity of his life, as for his accomplifh- 
ments. He was admired and beloved by all the men of learn- 
ing who were his contemporaries, and his memory is cele- 
brated by them in their refpective works, particularly by 
Leland, in his “ Encomia Eruditorum Virorum.”? He was 
buried on the 25th of March 1546, in the church of 
Carleton, in Cambridgefhire, of which county he had been 
fheriff; and a monument was foon after erected over his 
grave. He poffeffed feveral manors in Cambridgefhire, and 
one or more in Hamphhire. 

He wrote and tranflated feveral works. 1. ‘ The Caf- 
tell of Health,’’ which is faidto have been firft publithed 
in 15413; but Dr. Aikin obferves, that his edition of that 
year is afferted to be “ corrected, and in fome places aug- 
mented, by the firft author thereof.” It was reprinted in 
1572, 1580, and 1595. The reading of the author, as it 
appears from’ his probeme, or preface, was unufually great, 
confidering that he did not follow the profeflion of phy- 
fic, having extended to the works of all the Greek, Ara- 
bian, and Roman writers of credit. This book was great- 
ly efteemed, not only by the public in general, but by fome 
of the faculcy in his time, and is, indeed, fully as worthy 
of notice as moft of the medical pieces of that age.- His 
rules for diet and regimen, when not drawn from Galenical 
theory, are on the whole founded upon plain good fenfe ; 
and he uniformly inculcates temperance of every kind. 
This he carries to a degree, with regard to certain enjoy- 
ments, that would ne doubt be generally thought fome- 
what too rigorous, except by fuch a bridegroom as the 
old gentleman in La Fontaine, who would be pleafed with 
our knight’s authority to add all the months, fron April 
to Odober, to the red letter days of his calendar. 

We learn from the work in queftion, that the difeafe 
now called a cold, began to be common in England in the 
time of Elyot. ‘ At this prefent time,’”? he fays, ‘ in 
this realme of England, there is not any one more annoyance 
to the health of man’s body, than dittillations from the 
head, called rheums.”? The caufe of their being fo much 
more frequent than they ufed to be forty years before, he 
fuppofes to be ** banquettings after fupper, and drinking 
much, efpecially wine, a little after fleep;” and alfo cover- 
ing up the head too hot, a praétice which prevailed to fuch 
a degree, that he tells us, “ now a days, if a boy of feven 
years of age, ora young man of twenty years, have not 
two caps on his head, he and his friends will think that he 
may not continue in health ; and yet if the inner cap be 
not of velvet or fatin, a ferving man feareth to lofe his 
credence.” 

The other works publifhed by fir Thomas Elyot, were, 
2. © The Governor,” in three books, 1544, 8vo.; 3. ** Of 
the Education of Children ;’? 4. ‘* Banquet of Sapience ;’ 
5. ‘* Prefervative againft the Fear of Death ;”’ 6. ‘¢ De re- 
bus memorabilibus Anglix ;” 7. ‘* An Apology for Good 
Women ;” 8. ‘* Bibliotheca Eliote, ow Elyot’s Library or 
Ditionary,” 1541, folio; which work was afterwards 
augmented and improved by Cooper. He tranflated alfo 
from the Greek into Englifh, “ The Image of Governance, 
compiled of the Arts and Sciences, by the Emperor Alex- 
ander Severus,”? 1556, 8vo.; and from the Latin into 
Englifh, *« St. Cyprian’s Sermons ot the Mortality of Man,” 
1534, 8yo.; and, “ The Rule of a Chriftian Life,”’ writ- 
ten by Picus, earl of Mirandula, printed in the fame year. 
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(Gen, Biog. Di&, <Aikin’s Biog, Memoirs of Med. in 
Great Britain. ) ; = <8 
ELYRUS, in Ancient Caographys a town of the ifland 

of Crete, which, according to Paufanias, was fituated in 
the mountains, . yok peel 
ELYS Bay, in Geography, a bay of the ifland of An- ~ 

cs on the N. coaft, alittle to the fouth of Beggar’s 
oint, 

ELYSII, in Ancient Geography, a people who inhabit- 
ed the eaftern part of Germany.. 
ELYSIUM, Envei:, in the Ancient Theology, or rather 

Myshology, a place in the inferi, i. e, in the lower world, 
or, as we fometimes render it, in hell; furnifhed with fields, 
meads, agreeable woods, groves, fhades, rivers, &c. whi- 
ther the, fouls of good people were fuppofed to go after 
this life. 

Orpheus, Hercules, and /Eneas, are fuppofed to have 
defcended into elyfium, in their life-time, and to have re- 
turned again. Virgil. lib. vi. ver. 638, &c. Tibullus, 
lib. i. eleg. 3. gives us fine defcriptions of the-elyfian 
fields. 

Virgil oppofes elyfium to tartara ; which was the place 
where the wicked underwent their punifhment. 

« Heic locuseft, partes ubi fe via findit in ambas : 
Dextera, que Ditis magni fub meenia tendit : 
Hac iter elyfium nobis: at leva malorum 
Exercet peenas, et ad impia tartara mittit.”” 

He affigns elyfium to thofe who died for their country, 
to thofe of pure lives, to truly infpired poets, to the 
inventors of arts, and to all who have done good to man- 
kind. 

Some authors take the fable of elyfium to have been bor- 
rowed fromthe Pheenicians; as imagining the name ely- 
fium formed from the Pheenician Sy, alaz, or SS, alats, 
orD9OYys alas, to rejoice, or to be in joy ; the letter a being 
only changed into e, as we find done in many other names ; 
asin Enakim, for Anakim, &c. On which footing, ely- 
fian fields fhould fignify the fame thing as 2 place of plea-' 
fure ; or, “a 

“ Locos letos, & ameena yireta 
Fortunatorum nemorum, fedefque beatas.”” Virg, 

Others derive the word from the Greek aus, folve, I de- 
liver, I let loofe, or difengage, becaufe here men’s. fouls are 
freed, or difencumbered from the fetters of the body. . Be- 
roaidus and Hornius, Hift. Philofoph, lib. iii. cap. 2. take 
the place to have derived its name from Eliza, one of the 
firft perfons who came into Greece after the deluge, and the 
author and father of the /Etolians. According to Dio- 
dorus Siculus (1. 1..c. 36.) the whole fable of the infernal 
regions was borrowed from the fifheral rites of the Egyp- 
tians, and introduced into Greece by Orpheus. Hence 
Homer is faid to have borrowed his ideas and defcriptions, 
which occur in various parts of the Odyfley. Accordingly 
in the fourth book he gives the following account of ely- 
fium in the addrefsof Proteus to Menelaus: 

‘* Elyfium fhall be thine ; the blifsful plains 
Of utmoft earth, where Rhadamanthus reigns. 
Joys-ever young, unmix’d with pain or fear, 
Fill the whole circle of th? eternal year : 
Stern winter {miles on that aufpicious climes 
The fields are florid with unfading prime: 
From the bleak pole no winds inclement blow, 
Mold the round hail, or flake the fleecy fnow. 
But from the breezy deep, the bleft inhale, 
‘The fragrant murmurs of the weftern gale.?? 

Pope’s Od. b. iv. v. 765, &e. 
The 
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“The other poets as well as the philofophers feem to have 
eopied their notions of hell and of the elyfian fields from 
Homer, Plato, in his account of the {tate of departed {pirits, 
reprefents the foul of the deceafed as pafling into a place, 
which he calls divine, and as being there judged. If his 
life was conformable to the right of reafon, he is advanced 
to ahigher apartment, where he enjoys pleafure and profpe- 
rity in the fociety of the gods ; whilit the fouls of bad men 
fink into a noifome abyfs, there to dwellin thick darknefs, 
and to endure every kind of mifery. Socrates alfo adopted 
fimilar ideas. This philofopher diltinguifhed a three- 
fold ftate of fouls departed. Thofe who had neither 
fingular merit nor enotmous vices, inhabited the confines of 
Acherufia, where, being purified by the waters of the lake, 
they received the rewards of the few virtues they had prac- 
tifed. The fouls of the wicked wandered about their tombs, 
where they were tormented in different ways. After which, 
having drank the water of Lethe, they entered into new 

bodies, more or lefs honourable, according to their merit. 
The fouls of the good went immediately into the elyfian 
fields. Pythagoras maintained, that the foul, upon its im- 
mediate feparation from the body, was conducted by Mer- 
cury into a place of the pureft air, in which were the ely- 
fian fields, called by Virgil the ‘¢ aerial regions,” aerios cam- 

. The fouls of the philofophers, which were the bett of 
all, became like to the gods, while thofe of the wicked were 
tormented by the furies without intermiffioa. “Both the 
one and the other, after a certain period of purification, 
returned to the earth to animate new bodies. Thus did 
this philofopher inculcate, firftin Europe, the doétrine of 
the metempfychofis, or tranfmigration of fouls, which he 
is faid to have borrowed from the Egyptians, and which 
had been taught before by Orpheus and Homer, who had 
borrowed ny ee the fame people. Accordingly we learn 
from Herodotus, that the Egyptian priefts maintained, that 
the foul does not die with the body, but is received into 
Amenthes, which was a place under ground, refembling 
the hell of the Greek poets. Plutarch fays, that this word 
denotes “ that which gives, and that which receives,’? and_ 
adds, that it was a place~in the centre of the earth, the com- 
mon receptacle of departed fouls. Hence, after a certain 
period, they were releafed, and united to new bodies. The 
oets have delivered fentiments fimilarto thofe of the phi- 

Dolaphers concerning the ftate of fouls after death, and 
whilft each had his peculiar notions, all agreed, that the 
foul goes either to Elyfium or Tartarus; though they are 
far from being unanimous as to the fituation of thefe two 
manfions. Some place the elyfian fields in the middle re- 
gion of the air; fomein the moon; others in the fun; and 
others again in the centre of the earth adjoining to 'Tartarus. 
The tt common opinion is, that they lay in one of the 
ifles of the ocean, called the “ Fortunate iflands,’? which 
are reckoned to be the Canaries! According to Ol. Rud- 
becks the elyfian fields were fituated in Sweden. In the 
opinion of many of the ancients, the manfion of the bleffed 
was in the charming country of Betica (the prefent Anda- 
Infiain the extremity of Spain towards Cadiz,) whither 
the Pheenicians had travelled from the earlieft times, and 
which was reprefented as a delicious country, poflefling a 
fertile foil, abounding with enchanted groves, enriched by 
mines of gold and filver, and watered with rivers, ftreams, ° 
and fountains. According to Homer, the infernal regions 
were in the country of the Cimmerians, who are {aid to have 
inhabited the weltern coafts of Italy, near Baie and Pu- 
teoli, where Ulyffes arrives on the fame day that he takes 
his leave of Circe. Virgil has adopted Homer’s notion, and’ 
places the mouth of hell upon the fame coaft, near the lake 
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Avernus, Others, however, of the poets, place the entrance 
of hell at the promontory of Tenarus, where was the cave 
from which Hercules dragged Cerberus when he went down 
to hell. Others feek for it in Thefprotia, and Lucan 
refers it to the banks of the Euphrates. ‘The ancients 
differ in opinion with refpe& to the time, during which de- 
parted fouls continued in the infernal regions. Some fup-! 
pofe that fouls doomed to Tartarus continued there a thou- 
{and years, before the period of their tranfmigration com- 
menced. Pindar fixed the refidence of the bleffed in 
the elyfian fields for ever; whence, according to Virgil 
and the other poets, they were to depart aftera certain 
period of time, having drank the water of oblivion ; and 
this period was ufually limited to a thoufand years, (See 
Tarrarus.) The poets, Hoimer, Virgil, Pindar, Clau- 
dian, Catullus, &c. deferibe the regions of blifs under a 
variety of pleafing images, fuch as green bowers, gliding 
ftreams, murmuring fprings, charming meadows, ferene 
air, perpetual fprings, warbling birds, &c. Tibullus, whofe 
imagination was voluptuous, reprefents it as abounding with 
mirth and all fenfual pleafures. Virgil admits merely chatte 
and innocent enjoyments, and in this refpeét he has copied. 
Homer. 
ELYTROCELE, (from ervlpov, the vagina, and xndny. 

a tumour,) in Surgery, a hernia in the vagina. 
ELYTROID, in Anatomy, from evr, a”fbeath, and 

£4005 pan is aname applied to one of the coverings of the 
tefticle. See Generation, Organs of. 
ELYTRON, properly a covering of any fort, and for 

any fubftance. Hippocrates has appropriated the word to 
fignify the membranes which involve the {pinal marrow. 
ELZEVIRS, in Biography, celebrated printers at Am- 

fterdam and Leyden, lay claim toa fhort notice in this work, 
on account of the many valuable books which were printed 
at their preffes, and of the perfeétion to which they carried 
their art at a comparatively early period.: The firlt of the 
family was Lewis, who was diftinruithed for his editions from 
the year 1595. - He was fucceeded by Bonaventure, Abra- 
ham, and Daniel, of whom the lat died about the year 1680. 
The fmall types of thefe famous printers have a clearnefs and 
elegance which have rarely been equalled. Virgil, Terence, 
aud the Greek Teftament, printed in 1633, diftinguifhed by 
charaGters in red ink, are reckoned malter-pieces; and the 
beft of their claffics fill maintain a high value. Moreri. 
ELZT, or Evra, in Geography, a town of Germany, 

in the country of Lower Saxony, and bifhopric of Hilde- 
fheim on the Saale; g miles S.W. of Hildefheim. 
EM, or Empak, ariver of Ruffia, in the government 

of Riga or Livonia, which iffues from the lake Wyrtz, 
and falls into the Peipus. 
EMANATION, formed of the Latine, out of, and 

manare, to flow or ftream, the a& of flowing, or proceed- 
ing, from fome fource or origin. Such is the emanation of 
light from the fun; or that of effluvia from odorous, &c. 
bodies; of wifdom from God, &c. 

The principle of emanation was adopted from the moft 
remote times by the oriental philofophers, and by means of 
emanation from an eternal fountain of being, they endea- 
voured to explain the nature and origin of things. Zoro- 
after, at an early period, maintained this fyftem, alleging, 
that various orders of fpiritual beings, gods or damons, 
have proceeded from the deity, which are more or lefs per- 
fect, as they are ata greater or lefs diftance, in the courfe: 
of emanation, from the eternal fountain of intelligence ;: 
among which, the human foulis a particle of divine light 
which will return to its fource, and partake of its immorta- 
lity ;, and matteris the laft or molt diftant emanation from: 

the: 
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the firft fource of being, which, on account of its diftance 
from the fountain of light, hecomes opake and Inert, and 
whillt it remains in this ftate is the caufe of evil but, being 
pradually refined, it will at length return to the fountain 
ewhence it flowed. This doétrine of emanation afterwards 
produced many fanciful opinions in theology. It was 
adopted by the ancient Indians, and taught under various 
modifications by the Brachmans. The fame fy {tem was like- 
wife received among the Egyptians, taught by Orpheus 
and Pythagoras, and communicated to the Greeks either from 
Egypt or from the Eaft. Whereverit originated, it was 
taught for many fucceflive ages in the more civilized regions 
of Afiaand Africa, and both before and after the commence. 
ment of the Chriftian era, it gradually fpread through the 
Alexandrian, Jewith, and Chriftian fchools. It wasa diftin- 
guifhing tenet of theJewith Cabbala, of Simon Magus, and of 
the Gnoftics and modern Platonifts. This fyftem, as it was 
taught by the oriental, Alexandrian, and Cabbaliftic philofo- 
phers, comprehended the following tenets. All things are de- 
rived, by emanation, fromone principle; which principle is 
God. From him a fubftantial power immediately proceeds, 
which is the image of God, and the fource of all fubfequent 
emanations. This fecond principle fends forth, by the energy 
of emanation, other natures, which are more or lefs perfect, 
according to their different degrees of diftance, in the {cale 
of emanation, from the firft fource of exiftence, and which 
conttitute different worlds, or orders of being, all united to 
the eternal power from which they proceed. Matter is 
nothing more than the moft remote effet of the emanative 
energy of the Deity. The material world receives its form 
from the immediate agency of powers far beneath the firit 
fource of being, and is the neceflary effet of the imper- 
feétions of matter. Human fouls are diftant emanations 
from Deity ; and, after they are liberated from their mate- 
rial vehicles, will return, through various ages of purifi- 
eation, to the fountain whence they firlt proceeded. Nothing 
can be more fanciful than the numerous fictions which are 
blended in this fyftem, and which have been grafted upon 
it by enthufiatts of different defcriptions, both philofophi- 
cal and theological ; infomuch that it has been the foul of 
enthufiafm and fanaticifm. (See THrosornists.) Some 
of the modern EcleGtic philofophers attempted to unite the 
atomic and emanative fy{tems; and Jordano Bruno, in par- 
ticular, founded his dogirine on the ancient fyftem of ema- 
nation. See Bruno. 

Emanation is alfo ufed for the thing that proceeds, as 
well as the a&t of proceeding. The power given a judge 
is an emanation from the regal power; the reafonable foul 
is an emanation from the divinity. 

Emanation is alfo ufed among the fchoolmen, for the 
production of a leffer thing, in order tothe production of a 
greater, by virtue of fome natural connection, or depend- 
ence between them. 

Hence that is called an emanative caufe (in contradiftine- 
tion to an efficient caufe) which produces an effect by its 
mere prefence, without the intervention of any action; as a 
rofe doth a fmell, &c. Others, and with good reafon, 
deny that there is any fuch thing as an emanative caufe, to 
roduce an effe& without any aétion. See Cause. 
EMANCIPATION, formed from the Latin ex, of, 

and mancipium, a flave, in the Roman Law, was the a& 
of fetting a fon free from the power and fubjeGtion of his 
father. 

Emancipation differs from manumiffion, as the latter was 
the aét of a matter in favour of a flave, the former that of 
a father in favour of his fon. 

The effet of emancipation was, that the goods, and 
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moveable effete, which the fon thould thenceforth aequiie, - 
fhould be his fole.property, and not the property of bis fa« 
ther, as they were before emancipation. Befides, eman- 
cipation put the fon in a capacity of managing his owa 
affairs, and of marrying without his father’s “confent, 
though a minor, or pupil, and ander twenty-five years of 
age. : 
erThere wete two kinds of emancipation; ¢he ome tacit, 
which was by the fon’s being promoted to fume dignity, 
or by his coming of age, or by marriage; in all which cafes, 
the fon became his own matter of courfe. : 

The other expre/s, where the father.declared before the 
judge, that he emancipated his fon. This was not per- 
formed without fome formality: the father was firft to fell 
his fon imagfnarily to another man, whom the lawyers call 
pater fiduciarius, father ia trufl; of whom being bought 
back again by the natural father, he manumitted, or {et 
him free, by a declaration before the judge. “This imagi- 
nary fale was called mancipatio; and the manumiffion con- 
fequent thereon, emancipatio. . 

Emancipation obtained in France, chiefly with tegard to 
minors, or pupils, who were hereby fet at liberty to ma- 
nage their effects, without the advice, or dire€tion, of their 
fathers or tutors. It muft be obferved, however, that 
emancipation only extended to the felling of moveables, and 
letting of leafes, &c. of immoveables; not to the felling or 
mortgaging of immoveables; which were only done with 
the confent of a curator, ordinarily a perfon appointed, when 
emancipated, 

Formerly emancipation was performed im the ordin 
courts of juftice, when defired by the child; but if he 
were a minor, the king’s letter was alfo required. Though 
there were other ways of emancipation, as by marriage 3 
arriving at the age of twenty years; and in fome provinces 
by the death of the mother, becaufe the children were there 
under tne power of the father and mother conjointly ; fo 
that the death of either of them emancipated the child. 

Emancipation by marriage, in France, gave a power of 
marrying again, without the father’s confent though under 
age; but among the Romans, Cujas tells us, a widow, under 
twenty-five years of age, though emancipated by her former 
marriage, returned into the power of the father, and might 
not marry a fecond time, without his-confent. 

Du-Cange obferves, that the word emancipation was alfo 
ufed in the monatteries, in {peaking of monks promoted 
to any dignity, or removed from under the power of their 
fuperiors ; as alfo in {peaking of monafteries, chapels, &c. 
themfelves, when exempted by the pope; from the jurf- 
dition of the ordinary. 
EMANUEL, in Ziography, king of Portugal, fon of 

the infant Don Ferdinand, duke of Vifco, fucceeded his 
coulin John II. in 1495. He was thea in his twenty-fixth 
year, and highly efteemed for the excellent qualities of his 
mind. He began his reign by reitoring the nobility to that 
confequence in the itate of which it had been the policy of 
his predeceffor to deprive them. He ihewed an inclination 
to favour the Jews, who had been enflaved in the former’ 
reign; but by the violence of his advifers, he did not dare to: 
follow the bent of his own mind, and demanded of thefe 
unhappy people, as the terms of their liberty, that they 
fhould initantly profefs themfelves Chriitians, in name, 
though a period of twenty years fhould be allowed them for 
their converfion. Mott of them complied with the. re- 
quired condition; but others, and thofe not a few, volunta-’ 
rily put an end to their lives, rather than fubmit to a dere-- 
liétion of principle. - Some of them were fo indignant at the 
requifition that they firlt murdered their own children, and. 

then’ 
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then committed the rafh deed upon themfelves; thinking 
death many form better than an abandonment of the re- 
ligion of their fathers. In 1496 he married Donna Ifa- 
bella, daughter of Ferdinand and Jfabella of Spain, who 
died the next year, having firft given him a fon and heir. 
This was the period in which the new paflage to the Indies 
was difcovered by Vafco de Gama, a circumftance which 
proved the fource of great riches to Portugal., and contri- 
buted to fix the epithet of fortunate upon this prince. In 
1499 he married the younger filter of his late wife; and in 
t5o1, wader his aufpices, the Brazils were difcovered, which 
have proved a more latting benefit to Portugal than her In- 
dian pofeffions, and which has at length become an afylum 
to the exilting monarch, driven by Bonaparte from his Eu- 
ropean poflefiions. JEmanuel, in gratitude for the import- 
ant difcoveries made in his reign, founded the famous mo- 
naftery of Bethlehem, near Lifbon. He now adopted the 
plan of making conquefts in Africa, in which he was not 
very fuccefsful, but by the talents of Albuquerque he formed 
a very ufeful alliance with the king of Congo. Although 
profperous in a high degree, he met with mortifications fuf- 
ficient to lead him to declare his purpofe of refigning his 
crown into the hands of his fon. The eagernefs which the 
young man fhewed for power, and the marked attention 
which the courtiers paid him, caufed the monarch to change 
his purpofe. He died in 1521, in the 53d year of his age, 
at a time when he was regarded as one of the moft powerful 
and fpleudid princes in Europe. Emanuel, when religion 
was out of the queftion, was capable of liberal and gene- 
rous conduct. | He treated with great favour Don George, 
natural fon of the late king, for whom his father had en- 
deavoured to procure the fucceffion to the crown; and he 
re(tored to their titles and eftates the Braganza family, who 
had fuffered attainder and confifcation in the late reign. 
In the hiftory of his country, Emanuel ftands very high for 
piety, humanity, munificence, and thofe other good quali- 
lities that do honour to an enlightened fovereign. Univer. 
Hit. 
Emanuex-Puirisert, duke of Savoy, fon of duke 

Charles II1,, was born in 1528, and though deflined for 
the church, yet by the early death of two elder brothers, 
he was mp fe up as heir to the fovereignty. He vifited 
the court of the emperor Charles V., by whom he was 
ereated knight of the Golden Fleece. He accompanied 
Philip Ii. into England, and was afterwards entrufted by 
him with the command of his armies. He was general at 
the fiege of Metz, and at the battle of St. Quintin, in 1557, 
-ia which the French fultained a fignal defeat. He married 
Margaret, daughter of Francis I. of France, and by that 
alliance regained all the dominions which his father had loft. 
At the perfuafion of fome bigots he attempted the extir- 
pation of the Vaudois, proteftants of Savoy, but was de- 
feated in his projects, and by the influence of the duchefs, 
who was well difpofed towards the reformation, he wil- 
lingly allowed them the exercife of their religion. He died 
refpeéted and beloved in 1580, after a reign of 27 years. 
Univer. Hitt. Moreri. 
EMARGINATUM Foutum, in Botany. (See ht 

The term applies only to the extremity or apex of a leaf, 
and exprefles a notch in that part, apparently caufed by a 
greater tightnefs or contraétion in the nerve, than in the 
fofter more dilatable parts adjacent, which are therefore ex- 
tended beyond it. ‘The petals of flowers, however, are 
very often emarginate in their original conformation, as in 
many {pecies of Chickweed or Sandwort. 
EMASCULATION, the psinyd taking from a male 
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thofe parts which are charaéteriftic of his fex. See Case 
TRATION. 
EMAUX de PEfcu, in Heraldry, the metals and colours 

of a fhield, or feutcheon. 
EMBA, or Yemba, in Geography, a river of Ruffia, 

which takes its rife in the fouthernmoft part of the Ural 
mountains, and conttitutes the border between the Ufimfkoi 
government and the country of the Kirchiftzi, though the 
forts are much more to the welt, namely, on the river Ural. 
The Emba takes up only one river of note, the Sagifs, has 
a {trong current, but is at the fame time very fhallow. It is 
the moft eafterly of all the rivers that fallinto the Cafpian, 
EMBABE,, a village of Egypt, oppofite to Boulac, near 

Cairo, upon the weft bank of the Nile, famous for the ex. 
cellent quality of its butter, and fora variety of lupins, 
which grow in its vicinity, and called embaben. Thefe are 
fold ready dreffed in the ftreets and markets, and they fup- 
ply Lower Egypt. Their general appellation in the coun- 
try is “ termefs.”” The Chriftians of the Eaft eat lupins 
as a ftimulus for drinking brandy. Flour is made of them, 
which is ufed for cleaning the hands and foftening the fkin. 
The ftalk, reduced to afhes, is preferred to other charcoal ia 
the compofition of gun-powder. 
EMBALMING, theopening ofa dead body, taking out 

the inteftines, and filling their place with odoriferous and 
deficcative drugs and f{pices, to prevent its putrefying. 

The word is formed from éa/m, which was a principal 
ingredient in the embalmings of the ancient Egyptians. 

Dr. Grew, in his Mufeum Regalis Societatis, is of opi- 
nion, that the Egyptians boiled their bodies in a large caul- 
dron, with a certain kind of liquid balfam. His reafon is, 
that in the mummies preferved in the colleétion of the Royal 
Society, the balm has penetrated not only the flefhy and 
foft paits, but even the very bones; fo that they are all 
as black as if they had been burnt. 

The Peruvians had an effectual method of preferving the 
bodies of their incas, or kings, embalmed. 

The mode of embalming dead bodies among the Egyp- 
tians was as follows; when a man died, his body was car- 
ried to the artificers, whofe trade it was to make coffins; 
they took the meafure of the body, and made a coffin for it, 
proportioned to its ftature, the dead perfon’s quality, and 
the price that people were willing to give. The upper 
part of the coffin reprefented the perfon who was to be fhut 
up in it, whether man or woman. If it was a man of con- 
dition, this was diftinguifhed by the figure which was re- 
prefented on the cover of the coffin; there were generally 
added paintings and embellifhments, fuitable to the quality 
of the perfon. Vide Caffian Collat. 15. cap. 3. & Cicero, 
Tufc. Queft, lib. i. Herodot, lib. ii. cap.86. Diodor. lib. ii, 
cap. 5. 

When the body was brought home again, they agreed 
with the embalmers at what rate particularly they would 
have it embalmed, for the prices were different; the higheft 
was a talent of filver, eftimated at about 258/. 6s. 8d. or, 
as others fay, about 300/.; twenty mine was a moderate 
one, and the lowetft price was a very fmall fum. They im- 
mediately fent for a defigner, who marked the body, as it 
lay extended, at the place where it fhould be opened, on the 
left fide, and the length of the incifion, A diffeGtor, with 
avery fharp Ethiopian ftone, made the incifion, and hurried 
away as faft as he could, becaufe the relations of the perfon 
deceafed, who were prefent, took up ftones, and purfued 
him as a wicked wretch, with an intention to ftone him. 

This operation being finifhed, the embalmers, who were 
looked upon as facred perfons, entered to perform oe 

office, 
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office. They drew all the brains of the dead perfon 
through his noftrils, with a hooked piece of iron, pro- 

vided particularly for this pur ofe, and filled the fkull with 

aftringent drugs; they likewife drew all the bowels, except 

the heart and kidneys, through the aperture which they 

had made in the fide. The inteftines were wafhed in wine 

from the palm-tree, and in other ftrong and binding drugs. 

The whole body was anointed with oil of cedar, after hav- 

ing been filled with myrrh, cinnamon, and other {pices, 

for about thirty days, fo that it was preferved entire, not 

only without putrefaction, but had a good {cent with it. 

Asyurrios py: TH EVTEQH eEcdovees TAPIXEVTW AUTSGe And the Per- 

fians, as the fame author, Sextus Efppiricus, obferves, were 

ufled wurgw ragixever.  Sext. Empir. Pyrrhon. Hypoth. 

lib. ii. cap. 24. 
Bodies thus preferved are called mummies, from the Ara- 

bic word mam, which fignifes wax, this being an ingre- 

dient in the preparation, , 

After this the body was put into falt for about forty 

days ; wherefore when Mofes fays, that forty days were 

employed in embalming Jacob, we are to underftand him 

as meaning the forty days of his continuing in the falt of 

nitre, without including the thirty days paft in performing 

the other ceremonies above-meutioned, fo that, in the 

whole, they mourned feventy days in Egypt, as Mofes 
likewife obferves. 

Afterwards the body was taken out of the falt, wafhed, 

wrapt up in linen fwaddling-bands, dipped in myrrh, and 

rubbed with a certain gum, which the Egyptians ufed in- 

ftead of glue. Then the body was reftored to the rela- 

tions, who put it ina coffin, and kept it in their houfes, or in 

tombs made particularly for this purpofe. There are fome 
found, at this day, in Egypt, in chambers, or fubterra- 

neous vaults, which fully juitify the truth of what is here 
faid. 

They who were not rich enough to bear this expence, 
contented themfelves with infufing, by a fyringe, through 

the fundament, a certain liquor extracted from the cedar, 
and leaving it there, wrapt.up the body in falt of nitre. 

This oil preyed upon the inteftines, fo that when they 

took it out, the inteftines came along with it dried, and not 

in the leaft putrefied. The body being inclofed in nitre, 

grew dry, and nothing remained befides the fkin glued upon 

the bones. They who were too poor to be at any confider- 

able expence, did no more than cleanfe the infide, by fy- 

ringing a liquor into it; this done, they put the body, 

without farther ceremony, into nitre for feventy days, in 

order to dry it. Calmet, Diéion. Bibl. _Pococke’s De- 
fcription of the Eaft, vol. i. p. 230, &c. 

The prefent method of embalming in Egypt differs very 

much from the ancient. Mallet informs us, that it is now 

the cuftom to wath the body feveral times in rofe-water ; 
then to perfume it with incenfe, aloes, and other odours, 
in great abundance ; the body is afterwards wrapped up in 
a winding-fheet, made partly of filk, and partly of cotton, 

moiftened probably with fome liquid perfume ; this is again 

covered with another cloth of unmixed cotton, to which is 

added one of the richeft fuits of clothes of the deceafed. 
Letter X.' p. 88. 

The art of embalming, fays Sonnini, is now unknown to 
the Egyptians.. As foon as a perfon is dead, they prefs 
the different parts of the body, in order to make it difcharge 
all its impurities; they repeatedly wah it, fhave it, pluck 
out all the hair, and ftop all the apertures clofely with cot- 
ton; they then pour upon them odoriferous waters, and the 
perfumes of Arabia penetrate into all their pores. The in- 

animate remains are then committed to the earth; and 
the fpot where the head of the deceafed lies, they pins 
{mall ftone pillar, crowned with a turban. Every Friday 
they refort to the foot of this fepulchral monument, and 
renew their mournful adicus. 

Dr. Ward, in his Differtations on this fubje@, ff fee 
that the Jewifh method of embalming was very different 
from the Egyptian, and that this appears from y Here pal. 
fages in the New Teftament. Both, as he conceives, 
fwathed up their dead; but inftead of the Egyptian em- 
bowelling, he fuppofes the Jews contented chentaless with 
an external undion ; and that inftead of myrrh and caffia, 
they ufed myrrh and aloes. T'o this account he alfo adds 
the fuppofition, that St. John might mention the circum- 
fiance of our Lorsd’s embalming, in order the better to ob- 
viate the falfe report which then prevailed among the Jews, 
that the body of our Lord had been ftolen away in the 
night by his difciples; for the linen, he fuppofes, could 
not have been taken from the body and head, in the manner 
in which it was found in the fepulchre, on account of its 
clinging fo faft from the vifcous nature of thefe drugs, if 
they had been fo foolifh as to attempt it. It is certain that 
the modern Egyptian mode of embalming, if it may be fo 
called, differs very much from the ancient; but it is not 
eafy to determine how far the Jewifh method, in the time 
of our Lord, differed from that of the Egyptians. It does 
not appear indeed to be certain, that the Jews were not ac- 
cuftomed to embowel their dead in embalming. As all 
other nations feem to have embalmed exaétly according to 
the Egyptian manner, the fame caufes that induced them 
to do fo, probably occafioned the Jews not to vary from 
them in this refpeét. It does not, however, follow from 
hence, that our Lord was embowelled, though St. John 
fays (ch. xix. 40.), that he was buried with fpices, ‘ as 
the manner of the Jews was to bury ;” for thele words do 
not neceffarily fignify, that all was done that was wont to 
be done in thofe cafes among the Jews. Indeed, the con- 
trary appears to have been the faét, from the farther pre- 
parations made by the women, who probably were not 
acquainted with what had been done, though Dr. Ward 
fuppofes the contrary; fince St. Luke exprefsly tells us 
~ Xxiii. 55.), that “‘ the women, which came with him 
rom Galilee, followed after, and beheld the fepulchre, and 
how his body. was laid.”? Admitting this ftatement, 
Ward’s thought concerning the difficulty of taking off the 
bandages, befmeared with very glutinous drugs, muit ap- 
pear to be unfounded; for in that cafe, the women could 
have done nothing more as to the embalming of him. Be- 
fides, aloes and myrrh do not appear to poffefs that very 
glutinous quality. which Dr. Ward afcribes to them; and 
it is more reafonable to fuppofe that St. John mentions this 
circumftance, concerning which the other evangelifts are 
filent, becaufe he-publifhed his hiftory for the ufe of perfons 
lefs acquainted with the cuftoms of the Eaft, than thofe for 
whofe infermation the others wrote. This reafon induced 
him to fay to thofe who were wont to durn their dead, that 
our Lord was buried with /pices, which was in general the 
Jewith method of difpofing of their dead; and thishe might 
very well do, though the fhortnefs of the time occafioned 
fome deviation from what they commonly praétifed. This 
fhortnefs of time prevented them alfo from fwathing him 
with that accuracy and length of bandage, which they 
would otherwife have ufed; in conformity to the cuftom 
obferved among the Egyptians, and probably alfo among 
the Jews: for we are informed, that the Egyptians have 
ufed above a thoufand ells of filletting about a body, befides 

what 
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what was wrapped about the head. Such, indeed, was the 
hurry of the difeiples, that our Lord’s head was fimply 
bound about with a napkin; a practice ufed by the Ma- 
hometans at this time. What was done by Jofeph aud 
Nicodemus with the mixture of myrrh and aloes, which 
they provided, doth not appear. Dr, Lardner fuppofes, 
they might have formed a bed of fpices. A modern Jew, 
cited by bifhop Kidder, obje&s to the hiftory of the New 
Teltament ; alleging that the quantity was fufficient for 
200 dead bodies, that is, allowing half-a-pound for each 
body. But this quantity falls far fhort of that which mo- 
dern furgeow's ufe in embalming. It appears from what 
Jofephus (Antig. lib. 15.) fays of the funeral of Arifto- 
bulus, the lait of the high priefts of the family of the Mac- 
cabees, that the larger the quantity of {pices ufed in their 
interments, the greater honour was thought to be done to 
the dead; and therefore we may ealily account for the 
quantity brought by Nicodemus, though we may not be 
able to tell precifely how he difpofed of it. Might aot 
Jarge quantities of precious perfumes be itrewed, or de- 
figned to be ftrewed, about the body of our Lord? Har- 
mer’s Obf. vol. ii. 

It is no wonder that we find human bodies preferved 
without corrupting for many ages, by means of {pices, and 
other ingredients, proper to refilt putrefation, applied with 
the niceft care; but it is ftrange that there fhould be a fort — 
of embalming performed by nature, in fome places, where 
bodies are preferved merely by the virtues of the foil in 
which they lie; yet this is evidently the cafe in fome in- 
ftances. We have, in the Philofophical Tranfaétions, an 
account of a man anda woman who were loft in the great 
f{nows on the moors of Flope, near the woodlands in Derby- 
fhire, on the r4th of January, 1674. Thefe perfons were 
not found till the 3d of the May following, at which time 
they {melt fo ftrong, that the coroner prudently ordered 
them to be buried on the fpot. 'Thefe bodies lay buried in 
the peat-mofs 28 years before they were looked at again ; 
when fome people of the country, who had heard of the 
ftrange virtues of the foil thereabouts in preferving dead 
bodies, opened the ground, and fourid them no way altered, 
the colour of the fkin being fair and natural, and the flefh 
as foft as that of perfons newly dead. Phil. Tranf. N° 434, 

a lS 
i After this the place was remarked where they lay, and 
they were fhewn for a fight for 20 years, though they were 
much changed by having been fo often uncovered in that 
time. 
EMBANKMENT, in Rural Economy, a large bodys 

mound, or bank of earth, conftructed and thrown up in 
different ways, according to circumftances, with the view 
of guarding, protecting, and defending lands on the borders 
of the fea, rivers, and lakes, from being inundated and in- 
jured by them. 

~ They are of different kinds and forms, according to the 
nature of the fituations and the materials of which they are 
conftituted. In embanking againft the fea and large rivers, 
where the flopes next them are naturally gentle and eafy, 
they are moftly of the earthy defeription, being well put 
together, and covered on the furface with turf cut from the 
tough fward of the land in the neighbourhood; but, in 
cafes where the banks, borders, and fhores, are more fleep 
and bold, they are ufually of a more hard and folid nature : 
being often made with ftone, brick, gravel, fand, hells, 
and other fimilar fubftances, laid clofely in fome fort of te- 
nacious material, fuch as clay, mortar, and other matters of 
the fame quality. Wood is likewife, in fome inftances, 

loyed in their conftruétion, 
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In works of this fort, very much’ depends upon the form 
in which they are cgnttruéted, and the nature and manages 

ment of the materials which are made ufe of in the bufinefs. 
In refpeét to the firft, it may be remarked, that banks of 
thefe kinds are commonly conftruéted with too narrow bafes 
for the heights which are given them; from which circum- 
flance, the fides which are oppofed to the effects of the 
water become too fteep and upright ; confequently, in cafes 
of high tides or floods, they are utterly incapable of refitting 
their weight, which has equally a lateral and downright 
preffure. Befides this, there is another difadvantage ate 
tending this method of forming them, which is, that the 
floods, as well-as the tides, in ebbing and flowing, have a 

more coutinued aétion on one part than would be the cafe, if 
the flopes were more gentle and gradual ; confequently, they 
have a much greater tendency to break down and deftroy 
the fuperficial parts of the banks. With fome variations in 
the forms, mott of the embankments in this country are, 
however, made in this way. They may fucceed in fome 
particular inftances ; but in general it is found, that breaches 
are frequently taking plact inthem, from the effeéte of the 
fea or Hoods, which are not capable of being filled up or 
repaired, without confiderable difficulty and trouble; and 
which, if fuffered to continue even for a fhort {pace of time, 
endanger the whole embankment. 

The common form of embankment is fhewn at fig. 15 
Plate X. Agriculiure, and the improved form pointed out 
at fig. 2, in the fame plate. 

The angles or flopes of thefe forts of works are made very 
different in different cafes; but that fhewn in the above 
figure feems in general well calculated for the purpofe of 
refiiting the impreffion of heavy tides, or the waters of 
floods. The greater breadth they have in proportion to 
their height, the more effeGtual they muft be in refifting the 
power of the waters which come upon them. 

In regulating the heights of embankments, it is neceflary 
to afcertain the greateft depth of water at the higheft tides 
or floods; making the fummits of them about two feet 
higher than the points to which they rife at fuch times. - 
By fome, a lefs height than this above the higheft mark of 
the tides or floods has, however, been confidered fufficient 3 
but it is always proper to be on the fafe fide, as the confe» 
quences of an overflow are very ferious. 

In forming embankments with ftones, or other fimilar 
materials, which, as has» been feen, is eflential in bold 
fteep banks or fhores, it is neceflary that they be laid in 
proper materials, and be clofely jointed next the fea, or the 
rivers, fo as to be fully capable of refifting the entrance of 
water; as, unlefs this be the cafe, they will by no means 
be complete: for the water, infinuating itfelf between the 
openings, finks down among the ftones, foftens and loofeng 
the clayey or earthy matters underneath, by which portions 
of them are continually forced out and wafhed away ; hol. 
lows being formed in that way below, and the ftones nae 
turally finking down ; in confequence of which, the waters 
rufh into the cavities with confiderable impetuofity, and 
quickly difplace others, and the whole embankment is foon 
deftroyed. his very frequently takes place with the heads 
thrown acrofs rivers, and fuch paved or caufewayed banke 
as are formed with the view of protecting and preferving 
thofe bold and open fhores, which are liable to be under- 
mined and carried away by the wafhing operation of the 
waters which come againft them. In order to render the 
embankments perfeétly fecure in fuch cafes, they fhould be 
Jaid with good mortar, and be pointed with a ftrong ce» 
ment. A good coat of gravel, in fome cafes of this kind, 
is evea found far fuperior to rns with ftones. 

In 
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In conftruéting embankments of the quay, or other 
fimilar kinds, a mortar formed from. powdered unburnt 
lime-ftone and coarfe fharp fand is employed ; the whole 
being pointed with puzzolana earth, by which they become 
as folid as rock, and fully refilt the effeG&s of water. The 
lime of particular forts of lime-ftone is found more proper 
for forming this fort of mortar cements thaa that of others ; 
thus, that found at Dorking in Surrey is fuppofed to con- 
ftitute the moft durable fub{tance of this kind of any in the 
agen: and has been employed in forming the new 
docks in the river, near London, And an’ excellent fort 
of lime-ftone for the fame purpofe has likewife been dif- 
covered near Worfley, in Lancafhire, which is there termed 
Sutton lime. i 

It has been fuggefted by a late’writer, that an excellent 
mortar cement for this ufe, which hardens under water, 
may be compofed by having four parts of blue clay, fix of 
the black oxyd of manganefe, and nine of carbonate of 
lime, fubmitted to a white heat, and: then well incorporated 
with fixty parts of fand, and as much water as may be ne- 
ceflary to form it into a mortar. 

It is invariably found, in examining the fhores of the fea, 
and the banks of rivers, that fuch as have eafy and gently 
declining flopes from their beds to their borders or banks ; 
and thofe which are formed in a fteep upright manner, of 
rocky materials, fuch as are fhewn at figs. 3, and 4, are 
the leaft expofed to injury from the effects of their waters : 
the two former being the moft fecure, when fpread over 
or coated with good coverings of fand or gravel, or uni- 
formly turfed over quite down to the water-fide with the 
{ward of a tough old pafture. The ftrength and firmnefs 
of their banks are in proportion to the extent of the flope ; 
and their durability depends on that of their being made 
uniform on their furfaces, both in refpeét to hardnefs and 
{moothnefs: as, in the former cafe, from the great length 
of flope, the flows and decreafes of the waters act more 
momentarily on their different parts, and their greater 
weight renders their banks more firm ; while, in the latter 
-eafe, by the equality of their furfaces, the power of the 
waters is rendered the fame on one part as another, and no 
obftacles are left for the producing of eddies, or other 
means of forming holes or breaks in them. 

In the latter, or thofe of the bold, upright, rocky kind 
of banks, their ftrength chiefly depends on the refiftance of 
the large quantity of materials by which they are backed, 
and not'on the manner in which they are difpofed, as in the 
former cafe; and their durability, on that of the uniform 
compactnefs of texture in the parts oppofed to the effects of 
the*waters : as, where thefe have fiflures in them, or are 
fofter in fome parts than others, the waters are liable to 
enter and break down the banks in time, according to the 
particular nature of the cafes. A ftriking example of this 
kind lately occurred in the Ifle of Wight. 

It is, therefore, of importance that the modes and forms 
of embankment, which are thus naturally prefented, fhould 
be improved upon’ by art. It is evident, that if a cut 
was formed behind the embankment, asin jig. 5, at the 
letter x, the fhores or banks, though, in this cafe, as it 
were, detached from the land, would be found equally 
ftrong and capable of refifting the preffure of the waters, as 
in their original flate. Hence, if a mound or bank was 
formed, and placed out at the diftance of one, two, or 
three miles from the fhore or other embankment, within the 
bed of "the fea or other waters, as at y in the fame figure, 
it would be’ equally capable’of refiftingthem as in the former 
jaftance, and not more liable to ‘be broken down by their 
preflure than’ former ftation ; and would alfo defend 

them as completely from the intermediate {pace of land, ag 
it did before from the narrow trench. Confequently, on 
this principle, vaft tracts of land may, in different parts of 
the kingdom, be obtained by judicious embankments, ~ 

Though the fhores of bold fteep coafts may not afford 
examples equally capable of pang followed with advante 
as the above, they neverthelefs fuggeft ufeful hints torte 
purpofe of defence, in cafes of bold, abrupt, broken fhores, 
con{tituted of earth, or of that material and rocky fub- 
{tances intermixed. It readily prefents itfelf to the mind, 
that the raifing a good perpendicular flone-wall againfl fuch 
banks, renders them nearly as ftrong and lafting as thofe 
formed by nature of fteep, folid, rocky bodies. This fort 
of walled bank is exhibited at fig.6. But though this 
method may be praétifed, in cafes of the above kind, with 
great advantage, it is not by any means applicable in gene- 
ral to rivers; as, with them, the water, during the periods 
of floods, ftands in need of room to fpread, which is the 
great ufe of giving their banks a floping form; while, in 
this way, by being confined, it would have the effeé&t of 
doing more injury than was the cafe before. Inftances may, 
however, happen in which it may be had recourfe to with 
propriety, in defending a part of the bank of a river, with. 
out giving it a floping dire&tion, or for proteéting oxe part 
of a bank at the rifk of that which is oppofite to it; but 
well-confiructed piers, in fuch cafes, are frequently more 
perfect, and conftantly attended with lefs expence. But 
inftead of thefe, art may fuggeft one that may anfwer ia 
fome refpeéts more perfectly ; as in place of bringing to- 
gether fuch a maf{s of earthy or other fubitances, as may be 
proper for conftructing fuch banks as are fhewn at jigs. 15 
and 7, it may be more advantageous to have one formed, 
fuch as is fhewn at fig. 8, the fide of which next the water 
forms with the bafe an angle of about 45 degrees. This 
will be capable of bearing all the weight or preflure of water 
that can poflibly be brought uponit, equally well with that 
of fig. 1, except that the operation-of the tides would break 
the {uperficial part ofthe fide next the fea, unlefs pre- 
vented by coating it with fome durable fubftance, fuch as 
paving ftones, bricks, or other fimilar materials. 

But various different ones may be invented between this 
and the firft natural kind, which differ only in the degree 
of inclination which they have towards the fet. that which 
flopes in the higheft degree, as fig. 1, having the furface 
covered over with fand or gravel; and that which has the 
leaft flope, as fig. 8, may be covered with pavement; the 
different intermediate flopes being prote¢ted by materials 
which have a quality between the two, fuch as coarfe 
gravel, chalk-ftones, brick, and fand, as fhewn in Sig 9« 
This embankment is wholly conftruéted of a fandy loam, 
being depofited upon a foil of the fame quality ; but as it 
would not, for fome time after being formed, be fufficiently 
impervious to water, a column of clay is carried upright in 
the middle, from the clayey fubftratum of the foil under- 
neath, as fhewn at xx in the feétion. 

In cafes where the fhores are of a very fandy nature, it is 
frequently neceflary to form the embankments wholly of a 
fort of wicker-work. In fuch circumftances, three or four 
rows of pailing may be put down, of different heights; and 
the vacant {paces between them be well filled, by forcing in 
furze, brufh-wood, or even ftraw, as reprefented at Sigs 10+ 
Thefe fubftances, by detaining the mud_and fand, as the 
tide paffes through them, or during high floods, foon form 
a fort of embankment, fuch as that fhewn in the above re- 
prefentation. It fhould afterwards be covered with fome 
lant, which is capable of binding and giving it folidi 
uch as the elymus arenarius. This embankment weal 
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continue, during extraordinary tides, to retain ftill larger 
quantities of the fandy materials, until ultimately raifed 
higher than they could reach, by which a fafe bauk would 
be formed, It is fuggeited by Mr. Loudon, in his ufeful 
« Treatife on, forming Country Refidences,”’ from which 
many_of the above hints have been drawn, that from twenty 
to thirty thoufand acres of land might be gained in this 
way, in a very few years, in different parts of the rivers 
Severn, Humber, Frith, &c. 

In all cafes of embankment, however they may be 
formed, tunnels and Juices of a proper kind, with valves to- 
wards the fea or rivers, mult be occationally placed, ac- 
cording to cireumftances, fo as to permit the water that 
may be colleéted within to pafs away, and that of the fea 
or rivers to flow up, with different intentions in the view of 
improyinge the land. 
the utility of projecting points is very confiderable, in 
different cafes, on the fea-coaits and rivers, in defending the 
bays and inlets of the former, as well as guarding the banks 
of the latter, by diverting their ftreams or currents to the 
oppofite fides. Hence arifes the formation of piers, which 
become highly beneficial in defending embankments, as well 

as the borders of rivers and brooks. In the firft of thefe 
cafes, they may. generally be conitituted and coated over 
with the fame fort of material as that of which the embank- 
ment is formed ; while, in the latter, they fhould be formed 
of fome fort of ftony matter, being conftruéted in fuch a 
way as to decreafe in every direction as they advance out- 
wards, as reprefented in jig. II. 
they are, however, capable of being contftituted of brufh- 
wood, fecured by means of flakes, often with more perfe& 
fuccefs. And it frequently happens that a fimple rude 
wicker-work fence, of not more than three or four yards in 
length, may be fully fufficient for the purpofe. Embank- 
ments formed of ftone, unlefs conftructed in the manner re- 
prefented at the above figure, are apt to caule eddies below 
them; while thofe formed of brufh-wood cannot have this 
effect. 

It is obvious that confiderable attention muft be required 
in deciding the moft proper fituations for conftruéting thefe 
forts of projeGtions in, and the diftances to which they 
fhould extend into the rivers: as a too extended projection 
may be highly dangerous to the oppofite bank, and of 
courfe do harm inftead of being beneficial ; while not carry~ 
ing them out fufficiently may prevent the effect which is 
wanted. In cafes where piers are to be formed of ftone, as 
in rivers where the bottoms are of a rocky nature, the plan 
reprefented at fig. 11. is probably the moft proper, as it 
will fearcely caufe any eddy, and be nearly equally mild 
with that of wicker-work in the effeét which it produces. 
Different works of thefe feveral kinds have been conftru@ed 
in the northern parts of the ifland with much fuccefs. 

Proper Maseriats far Embankments.—T here cannot be any 
doubt, but that different forts of materials may be made ufe 
of in different fituations and kinds of works of this nature, 
with more advantage than others, both in fo far as duration 
and expence are concerned, ; 

Thole fteep upright embankments which are conftruéted 
with the view of prote¢ting bold fhores, or coafts, and the 
banks of particular rivers, may probably be beft formed of 
good bri tk, rubble, or afhler work in the manner of a wall, 
as feen at fig. 6. in the plate, the materials being laid in the 
ftrongeft fort of mortar that can be made, But where this 
is not the cafe, they may be built inthe common way, and 
pointed with puzzolana earth, or what is termed the Rida 
cement, prepared by Meflrs. Parker and Co, London, 
The aterent kinds of floped embankments may be formed 

In each of thefe cafes, 

either with common earthy materials, clay, mud, or a 
mixture of thefe feveral different fub‘tances: and any other 
matters which are capable of uniting into a folid, firm, com: 
pact mafs, may be had recourfe to for the fame purpofe. 
Where the fides next the fea or other waters farm angles of 
from twenty to thirty or even thirty-five degrees, with their 
bafes, they may be coated with fand, the fhells from the fea, 
or coarfe gravel from the borders of the fhores. And ftones, 
‘broken down to uniform fizes of a few pounds in weight, 
may be employed ina fimilar manner. But where none of 
thefe fubftances are capable of being procured in fufficient 
abundance, a method praétiled in Holland, of covering them 
with fuch perifhable materials as mats, reeds, ftraw, bark, 
and others of the fame nature, may be had recourfe to; but 
thefe are obvioufly difadvantageous, as requiring very fre- 
quent renewal. ‘They might likewife be proteGied by a low 
fence of brufh-wood, fixed in an ereét manner all along at the 
bottom of the bank, of an equal height, as tending to break 
off the violence of the waves. Another method might alfo 
beemployed, which is, that of covering the whole front 
of the bank with bruth-wood, either made into bundles or 
in the manner of wicker-work, or fixed down ina neat man- 
ner by means of long poles and ftrong hooked ftakes. And 
further, they may be laid in the form of caufeway with 
ftones in mots, or covered with wicker-work applied upon 
the moffy material when fpread out over the bank. And 
there are {till many other modes which may be adopted under 
particular circumitances. 

In all cafes where the fides and flopes towards the fea con- 
ftitute angles of from thirty-five to forty-five degrees, with 
their bafes, as in fg. 8, recourfe may be had to ftones of 
the flag kind as coverings, which fhould be jointed with 
cement mortars formed in fome of the manners mentioned 
above. And where thefe forts of flones cannot be provided, 
if clay can be found, proper kinds of bricks may be made, 
and ufed in the fame way as the ftones. But where the 
flopes or inclined planes are from forty to forty-five degrees, 
itis frequently more cheap and economical to have them 
covered with itones of about fix oreight pounds in weight, 
applied to the thicknefs of a foot and a half or nearly two 
feet ; or thefe may be ufed on a bed of common mofs of 
three inches, or of peat-mofs of the flow kind, of fix 
inches in thicknefs, aoe upon the banks, only to the 
thicknefs of fix or eight inches. Stones of thefe kinds 
may likewife be formed into a fort of caufeway, or be laid 
in {trong clay, and their furtaces be jointed with lime ora 
{trong cement mortar, which has the property of quickly 
hardening, and of enduring the operation of the air and 
tides, which alternately a€t upou it. 

There may likewife be cafes in which it may be the moft 
advantageous practice to have the fides next the fea or rivers 
protected by coverings of wood only, in which cafes, larch 
may be the moft proper, or fuch others asare durable, having 
their furfaces covered over with pitch and fome fort of fharp 
fand. And old fail cloth, or oil cloth pitched and coated 
over with fand in the fame manner; or even thin plates of 
metals have been fuggefted as ufeful in particular inftances, 

Lxpence of forming Embankments—This mutt obrioufly 
be very different in different fituations and circumfances, ac- 
cording to materials and the price of labour, but though in 
general pretty confiderable, it is feldom fo high as is coms 
monly fuppofed. It is probable that’in cheap diftriéts, and 
where the materials are plentiful, the expence of forming an 
earth bank covered with fand or gravel, fuch as that thewn 
at fig. 1, could not be lefs than from four-pence or fix-pencey 
to ten-pence or a fhilling the cubic yard. And fuch as have 
more fteep and bold flopes, as . thirty-five to forty-de. 
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grees, and are formed with pavement on the furfaces, can- 
not colt lefs than from nine-pence to one fhilling and fix- 
pence the cubic yard. One made on the plan of that fhewn 
at fig. 6. could not be conttructed for lefs than from twelve 
or fifteen tothirty pounds for every thirty-two yards. And 
one conftituted of brufh-wood, in the fame metkod, for 
foft ground which will not admit of a wall, would not be 
lower than from fix-pence or eight-pence to fix or feven 
fhillings for each foot forward ina lineal manner. In many 
fituations the expences would, however, inall forts of em- 
bankments, ftand a great deal higher than thefe. 

In fome diftriéts embankments are formed by the rod 
and the floor, the former being from four to five pounds, 
and the latter about four fhillings and fix-pence, the work- 
men finding all forts of neceffary things for the bufinefs. 

Extent of Land capable of being gained by Embankments.— 
Ttis evident, that great quantities of land might in many 
fituations be obtained from the fea and large rivers by the 
forming of properembankments. Some notion of this may 
indeed be formed by acareful examination of fuch lands, 
as lie along their fhores and banks, by afcertaining the dif- 
tances to which the waters ebb out at common tides, as it 
is found by experience, that one half of the extent of land, 
thus uncovered in any particular fituation, may at leaft be 
gained; hence throughout the whole kingdom it could 
hardly be eflimated at a lefs quantity than from two to three 
millions of acres, butit is probably much more than even 
the laft quantity, if it were capable of being afcertained 
with any degree of accuracy or corretnefs. 

Importance of Embankments —When the extent and value 
of the lands which are capable of being gained by thefe 
means are fully confidered, there can be no doubt of their 
being of the greateft confequence to the interefts of the 
country. It has been wellremarked by a late writer on this 
fubject, that there are numerous places in the kingdom 
where vaft improvements may be effeCted by the judicious 
application of thefe means. Vait tracts of land of the beft 
kind may not only be gained from the fea, but likewife from 
the large rivers and lakes, befides the beneficial confe- 
uences which mult neceffarily arife from the prevention of 
uch rivers from overflowing their banks, and injuring the 

level grounds in their vicinity by fuch inundations. In fome 
cafes, itis fuppofed, that by raifing a bank of only three or 
four feet in height, at very {mall expence, fome thoufands 
efacres might be prevented from being overflown, the crops 
from being carried away, and much other mifchief from 
being produced. In other inftances the forming of very 
trifling banks might be the means of obtaining much extent 
of country, which in its prefent ftate is of but very little 
value ; yet fo indifferent are people in general about im- 
provements of this defcription, that though immenfe tracts 
are year after year overflown, and the moft dreadful devaita- 
tions committed, they have recourfe to no means of pre- 
vention ; nay, even though the fea itfelf, fays the writer, as 
if to roufe them from their inaétion, prefents to their view 
twice every four and twenty hours large traéts that might 
by proper means be made of very great value, yet thefe re- 
peated invitations are difregarded, and no attempts are made 
to poffefs what might, in many cafes, be fo eafily and fo 

- advantageoufly acquired. This is confidered altogether as 
extraordinary and unaccountable, while the acquifition of 
diftant poffeffions is conceived by them of fuch great im- 
portance, as there can be no doubt but that the addition of 
portions of ground at home, when brought into proper 
cultivation, is of far greater national advantage than double 
the quantities gained in other diftant countries. 

The acquifition of additional territory at home fhould, 

therefore, be more attended, to, and have mere expence bee 
ftowed upon it than has hitherto been the cafe. In partic 
cular fituations, indeed, a few active and enterprifing per- 
fons have taken advantage of the oppo putiee which have 
been prefented ; as in the counties of York, Lincoln, Cam- 
bridge, and others, many hundred thoufands of acres have 
been gained by embankments. In Norfolk, too, a confider= 
able extent of land has been gained in this way. Inthe 
neighbourhood of Chefter, the river Dee company have 
likewife gained feveral thoufands of acres from the fea, whiclr 
have been fince divided into different beautiful farms,. the 
whole of which pay in rent more than two thoufand pounds 
per annum. Andin Holland the whole country has, ina 
great degree, been obtained by thefe means. 

It is fated by Mr. Beatfon, in the fecond volume of Com- 
munications to the Board of Agriculture, that large fums 
have been expended in fome places by individuals, with z 
view of guarding againft inundations; but owing to the 
embankments they have made being injudicioufly placed, 
and as badly conftruéted, the defired effect has not always 
been produced, particularly in the northern parts of Chehhire, 
on the banks of the river Merfey, where works of this 
kind have been thrown up at a great expence, which, from 
the manner of theirbeing placed, may, in fome cafes, by confin- 
ing the courfe of the river, do more harm than good. By 
the appearance of that part of the country, fo faras he could 
judge from the curfory view he had of it, it feemed to him 
that the inundations from that river might have been effec- 
tually prevented at a much eafier rate, if a proper method 
had been taken at firlt; but from a certain ill-judged and 
miftaken tenacioufnefs of property, the pane? cd are 
reared fo clofe upon the fides of the river, that, m many 
places, it is confined to a {pace not more than twenty yards 
over. Owing to this, and to an aqueduét acrofs the river, 
with only one arch inftead of two, which it ought at leaft 
to have had, the water fometimes, in great floods, rifes, he 
was informed, to the height of about twenty feet above its 
ordinary level, and overflows the embankments, although 
now, by frequent additions, they are about that height.’ 
Inftead of twenty yards, had thefe embankments beea 
eighty or a hundred yards diftant from each other, and the 
river widened in the narroweit places, one-third or one-fourth’ 
of their prefent height would have been quite fufficient. 
They would have been much eafier conftruéted, and lefs 
liable to damage by the floods, and a great deal of money 
would have been faved, not only in the firft conitru@ien, 
but in keeping the banks afterwards in repair. Neither’ 
would that {pace of ground between the embankments and 
the river be altogether ufelefs ; on the contrary, it would 
have produced the richeft pafture, or meadow-hay, by its 
frequent manurings with the fertilizing particles left upon 
it, when flooded by the fwelling of the river$ and in thofe 
places, if any, that are unfit for pafture or hay, willows or 
other aquatics might have been planted to great advantage ; 
and thus it might have been of more value perhaps than at’ 
refent, and the interior grounds more effeCtually fecured 
rom the ravages occafioned by a fudden flood. Notwith- 
ftanding the general indolence fhewn in moft parts of the 
country refpecting the acquifition of land by embanking, 
and the feeming averfion that moft people have to engage in 
fuch undertakings, there have been, however, fome ingenious 
and enterprifing proje¢tors, whofe ideas upon that fubject 
have foared far beyond the bounds allotted to common 
underftandings. From the fpeculations of fuch people, the 
moft important advantages are fometimes produced ; and 
furely the man who is poffeffed of a {peculative turn of mind, 
and who confiders no obftacles infurmountable, is a much 
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more ufeful member of focicty than he who is perpetually 
tlarting difficulties again{t every new project, and is for all 
things remaining in fate quo, that is, for leaving the world 
as he found it. The idea of embanking Lancafter fands, 
for example, never would have occurred to a torpid genius 
of this kind. A thoufand difficulties and impoffibilities 
would have immediately ftarted up at fuch a propofal, which, 
to a more expanded mind, appear perfectly practicable to 
overcome, What then, fays he, mult thole anti-projectors 
think, when they are told it is propofed to exclude the fea 
entirely from thefe extentive fands, which forma bay, ex- 
pofed to a fouth-wefterly wind, more than ten miles acrofs, 
containing a furface of near forty thoufand acres, and where 
the tide rifes about fourteen to eighteen feet perpendicular 
height. Some propofals and eftimates have already been 
A for carrying this project into execution. One very 
public-fpirited and enterprifing gentleman; the late Mr. 
John Wilkinfon, offered to begin a fubfcription for that 
purpofe, by leading off with the princely fum of 50,000/. ; 
but fo many unexpected obftacles have come in the way, by 
the claims of lords of the manors, and in proportioning the 
tythes, in the event of acquiring fo large a tract of country, 
that few people have on that account chofe to embark their 
fortunes in this immenfe undertaking, feeing that their pro- 
fits may be liable to fo many deduétions; confequently 
nothing conclufive has yet been done init. Ulverftone and 
Duddon fands, onthe fame coaft, have alfo been propofed 
to be embanked. The latter, over.which the writer went 
with major Gilpin, a gentleman who has paid great atten- 
tion to that bufinefs, appears to be the moft pra¢ticable. 
According to his opinion, there might be about nine 
hundred acres of very good land gained there, by laying out 
a fum not much exceeding 20,000/., If, on a corre¢t fur- 
vey being made by perfons properly {killed in fuch under- 
takings, {fo valuable an acquifition is proved to be attainable 
at fo {mall an expence, can there be the leaft hefitation about 
immediately commencing a project fo highly advantageous 
to that part of the country, and to every individual con- 
cerned in it. : 

That there are many large traéts of land in different parts 
of the kingdom, both on the fea-coafts and on the fides of 
lakes and rivers, much more eafily attainable than Lancafter 
fands, or any of the fands here noticed, there cannot be the 
{malleft doubt. It is, therefore, an objet worthy of the 
attention of thofe who are fo fortunate as to pofféfs property 
in fuch fituations, to have it afcertained by perfons of ex- 
perience in fuck matters, how far the acquifition of additional 
portions of land may be adequate to the expence which it 
may be neceflary to incur in procuring it. 

But embankments are important in other views than thofe 
of gaining popes by them. When rivers are concerned, 
one material advantage is the deepening of their courfes, by 
which veflels of greater burthen than they admitted for- 
merly may be permitted to trade in them. 

And further, as embankments become more frequent on 
the borders of rivers and fea fhores, the intervening diftances 
may become a fort of bays, in which accumulations of 
fhells, mud, fand, gravel, and other matters, may take place 
by the influx of the tides ; and thefe, however difficult they 
may be at firft to embank, will in time be as eafy to perform 
the work on, as the natural bays and creeks are at this 
eriod. In this way many rivers, which in their prefent 
te are eight or ten miles in width at their junétion or in- 

flux with the fea, may in the courfe of years be reduced to 
lefs than half thefe diftances. Confequently fuch embank- 

' ments would be equally beneficial to the proprietors of land, 
and the merchant or manufacturer, as many rivers would 

become more eufily navigable, and thofe obflacles which 
interrupt their mouths be wholly removed. 

Embanking againfl the Sea. —When encroachments of this 
nature are to be guarded againft by embankments, the me~ 
thods of afcertaining their proper heights have been iewn 
above. But as new works of this fort, efpecially where 
the banks are large, are liable to fubfide too much, it may 
be a proper precaution to take the levels frequently for 
fome time after they are completed, in order to guard 
againft any mifchief which might arife in thisway. Where 
the banks are low this is not, however, fo neceflary, as the 
fettling is always more or lefs according to their height ; in 
low banks it will of courfe be very little. In the making 
of fuch embankments, it is fearcely poflible to lay down 
any general rule in regard to their fize or dimenfions, as 
thefe mutt be directed by fituation and circumitances, under 
the management of anexpert engineer. In cafes where the 
embankment to be formed is to exclude the fea from a piece 
of low marfhy ground, over which it only flows at {pring 
tides, the work is eafy and capable of being accomplifhed 
at no great expence. But where it is intended to reclaim a 
portion of land which is covered every tide, in fome bay or 
creek, or on the fides or windings of fome large river in 
which the tide ebbs and flows, the bufinefs will be in fome 
degree more difficult, according to the depth and rapidity. 
of the current of the water. And where it is propofed to 
exclude the fea from fome expofed fituation at the mouth 
of ariver, or in a bay or inlet, which is uncovered every 
tide, the operation will be the moft difficult and expentive 
of all, according as itis expefed to prevalent winds, and the 
depth of the waterto be refifted. Each of thefe fituations,. 
therefore, requires a different method of management. The 
bufinefs of embanking againft the fea, when at any confider- 
able diftance within high-water mark, is not only the moft 
tedious, but at the fame time the moft difficult of any; as 
when the materials are not very good and the work not well 
performed, the force of the water at every flowing of the 
tide will quickly undo all that has been effected, efpecially 
if the foil be of a fandy nature, as is often the cafe in fuch 
fituations, If it be a ftrong clay, as is fometimes the cafe in 
marfhy places, there will be the lefs rifk of its being wafhed 
away. In fandy fituations it has been advifed by fome to 
lay bundles of ftraw or reeds well faftened down, or any 
other impediment, to hinder the foil from being carried away 
by the ebbing tide. Where a fufficient fupply of good 
ftrong turf cannot be had, expedients may be tried: but 
where fuch turf can be provided, as is the cafe in moft 
marthy fituations, and where the embankment required is 
not to exceed the height of four or five feet, it is beft to- 
finith the flope with good turf as expeditioufly as poflible, 
as the work proceeds; that is, fuppofing the length of. 
thirty, forty, or fifty fect or yards of it can be completed in. 
a tide; it is better to finith that length to its intended 
height, than to trace out or begin a greater extent than can 
be finithed, before the tide returns, by which a great deal of. 
the foil might be carried away, and much of the work be 
demolifhed, which is not fo likely to be the cafe when the 
flope is finifhed. ‘Turf which contains the roots of bent or 
ruthes is very good for this ufe. The firlt thing, however, 
to be done in an embankment of this kind, isto ftrike out 
the intended line of it, fetting out. the breadth at the bafe, 
alfo the width of the excavation or trench.to be made ia 
the infide, from which moft of the materials that compofe 
the bank are to be taken: this trench alfo ferves as a drain 
to keep the grounds within dry, There thould alfo be 
trunks or fluices at different parts of it, to fhut of theme. 
felvesagain{t any external water, and te open when the ie 
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ebbs, to let out any water from within, The width of it 
fhould be proportioned to the quantity of materials required 
from it forthe raifing of the embankment, as eight, ten, or 
fifteen fect wiue, and three or four feet deep, leaving a bermey 
or fpace, between the edge of the trench and the inner bot- 
tom of the embankment. If the foil be ftrong, one foot or 
eighteen inches will be fufficient for this purpofe; but if 
loofe or fandy, three or four feet at leaft will be required. 
The more eafy and gradual the external flope is made, and 
the lefs fudden the refiltance againft the fea will be, as has 
been feen above, and of courfe the embankment be lefs lia- 
ble to injury; this flope fhould therefore be formed ac- 
cording to the expofure of it to the winds and tides; no- 
thing, however, can be a greater error than the making 
it too bold or upright. Jig. 1.in the plate, is fuppofed 
to be a feétion of an embankment of this nature, in which 
the bafe or horizontal line ¢ / fhould at leaft be three times 
the perpendicular height / 1, but / m, the infide flope, need 
not be more than three-fourths of the perpendicular height, 
that is, nine inches for every foot of rife. The infide flope 
fhould be faced with turf likewife, laid greenfide downwards, 
as in building common fod walls. Some expert fodders can 
finifh this fort of work extremely neat by fetting the fod on 
edge, according to the flope intended to be given, and with 
proper mallets and beetles ramming the earth hard behind, 
which confolidates the work as it advances, and tends to 
render it durable. As foon as the firft or lower courfe is 
finifhed, the upper edge of the fods is pared with a fharp 
knife quite even, by laying a rule to them, and then they go 
on with the fecond courfe, which they finifh in the fame man- 
ner, and thus proceed until the whole height is completed, 
which, whenproperly finifhed, has a {mooth beautifulappear- 
ance, not a joint between the turfs being feen. Where 
turf isufed in covering the outfide flope, it fhould all be laid 
with the grafs uppermoft, as already noticed, and be well 
beaten'down with a flat fod-beetle for the purpofe, and in 
order the better to fecure them, it may be proper to drive 
{mall flakes, about eighteen inches in length, through every 
fod, In cutting fods for this ufe, they fhould be taken up 
in a careful manner, and be all traced by a line of the fame 
breadth; their edges being cut as even as poffible, that 
they may make the clofer joints, which will tend very much 
to their fecurity, until they are grown properly together. 
In laying the different courfes of fuch fods, care fhould alfo 
be taken that the joints of the one be covered by the other, 
in the manner that good brick work is made. 

Where it is propofed to reclaim a piece of land, upon 
which the fea ebbs and flows every tide, to a greater depth 
than in the foregoing cafe, asina creek, or on the fide of a 

large river, a diferent mode of proceeding mutt be purfued, 
according to the foil, awd the nature of the materials to be 

employed. Where plenty of ftones can be readily procured, 
a bank may be formed of them, with a mixture of clay, 
either by means of land carriage, or which, in fome in- 

ftances, is better, by conveying them in flat bottomed boats, 
or-punts, and throwing them over-board until the bank is 

formed. Where flones cannot be eafily had, clay, or other 
materials proper for the bufinefs, may be thrown in, in fuf- 

ficient quantity, in the fame manner, with perhaps nearly 

equal fuccefs. It is fuppofed that moft of the embank- 
ments in Holland were formed in this way, the clay dug 
from the’ canals being’made ufe of for the purpofe. In 
cither eafe it is requifite to fix up flrong poles before the 
work’ is begun, ‘as guides for laying down the materials. 
Propet fluices muft likewife be laid in fuitable directions for 
taking off the back water when the tide ebbs, under the 
in{pettion of the engineer. «Much; in ell cafes of this fort, 

depends on a’ {kilful engineer, who is capable of fuggefting . 
and contriving various means of facilitating the bufinefs, and - 
of obviating the difficulties that may arife in its execution, 
A perfon of real genius is often capable, by his different 
contrivances, of rendering the accomplifhment of a great un- ~ 
dertaking comparatively eafy, which to others would be 
almoft impraéticable, or carried on at fuch a heavy expence 
as to counterbalance the advantages to be drawn from it. 
In cafes of the kind juft noticed, he might fuggeft the eree- 
tion of ftzges or platforms, in fuch a manner as to carry on 
the work at all times of the tide, which would be an im- 
menfe faving, as the delays caufed by*the tides in this fort 
of bufinefs are both tedious and expenfive. Waggons might 
hikewife be contrived in fuch a way as to carry on fuch plat- 
forms large quantities of materials at once, which could be 
eafily emptied and filled ; and at the fame time be drawn by 
machinery, in {uch a manner as to fave much labour and ex- 
pence, both in carriage and tide work. 

There is another fpecies of fea-embankment which is, per- 
haps, the moft important of any; as there are few eftuaries 
or mouths of rivers in which large traéts of land may not be 
Peri byit. The fhoals, or flats formed at the entrance of 
uch rivers, are moftly compofed of the richeft materials and 
mott fertilifing particles, brought down from the towns and 
circumjacent country through which they pafs. Such 
fhoals and flats may, therefore, under proper management, be 
in moft cafes readily converted into the moft fertile plains. 
In fuch fituations the firft objeé&t is that of collecting the 
whole river into one {tream, and preventing its overfpreadin 
a wider extent than is merely fufficient for its difcharge, or 
it may be better, perhaps, to alter its courfe altogether, and 
caufe it to be difcharged at fome other outlet. fe is in this 
latter method that it has been propofed to reclaim the ex- 
tenfive tract covered by the tides, known by the names of 
the Lancafter and Milthrop fands, as well as thofe of 
Ulveriton and Duddon. And-«he principle on which it is 
founded is this: it has been found by experience that where _ 
the courfe of a riveris changed in fuch a manner as to make 
it difcharge itfelf into the fea at a different place to that 
where it did before, the former place will, in a few years, 
by the continued accumulation of fand and mud brought in 
every tide, be fo choaked up and raifed above its former 
level, as to form of itfelf, in the courfe of time, a bank 
that, with avery little affiftance, will quite exclude the fea ; 
for as the current of the river before carried away all that 
fediment which the motion of the waves naturally ftirred 
up, from its being now removed, it is obvious that all or 
moft of the muddinefs will not only be carried further up 
the old channel of the river, but a great part of it’be de- 
pofited there as the tide recedes. It has been found that 
in f{pring-tides and particular winds, this fediment is depofited 
in larger quantities than at other times, and the writer has 
been informed that a gentleman in Lancafhire, who has 
gained fome land in this way, has found, ou making a per- 
pendicular cutin the ground fo recovered, that the different 
layers were fo diftinét, he could readily diftinguifh thofe 
made at fpring-tides from the reft. This curious fag is 
well deferving of the attention of all thofe who have lands 
fituated at the mouths of rivers, as there may in many fuch 
fituations be confiderable tra€ts gained-in this manner at a 
very light expence. But though this fa& may exift in fome 
places, as has heen proved by experience, nevyerthelefs it is 
fuppofed that the effect cannot be the fame in all fituations. 
Where there is a great extent of flat or muddy fhores, the -. 
motion of the waves will no doubt ftir up the mud or fand,” 
and carry great pre of them along with the current 
on the flowing of the tide, and when the tide ebbs, are 
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fome of the lighter particles will be carried away again, yet 
it is reafonable to fuppofe the heavier ones will be left 
behind. If the fhores are bold and rocky, except juft near 
the entrance of the river, there will be the lefs of this mud; 
but on {uch fhores there can, indeed, be little or no oceafion 
for embanking, unlefs perhaps in fome creeks, narrow at 
the entrance aud fpreading out wide above. If the fea were 
excluded from fuch creeks, a great deal of land might pro- 

" bably be gained. 
It was found, on haying a furvey made of the Lancafter 

fands, and of the propofed alteration of the courfe of the river 
Kent, that the lengthof the cut, neceffary to be made from 
alittle below Dalham Tower to the river Lune, was 21,340 
yards, or twelve miles and one furlong. This cut was pro- 
pofed to be about thirty-four yards wide, and four yards of 
ayerage depth, making in the whole an excavation of 
2,902,240 cubic yards : the expence of excavating which, 
at 44d. per yard, would amount to 54,417/. But perhaps 
this eftimate is rather under-rated at 44d. the cubic yard ; 
but on the contrary the average depth of the excavation is 
prefumed to be confiderably over-rated at four yards, asa 

reat part of the depth neceflary may be made up by the 
foil thrown out ; confequently whatever is made up cannot 
be confidered as a part of the excavation; befides if the 
river Kent, Lindale pool, and the other ftreams propofed 
to be taken into this new cut, require, when united, a {pace 
or channel to contain them whofe tranfverfe fection is 136 
yarde fuperficial, it would be much lefs expenfive, it is fup- 
pofed, to add eleyen yards to the breadth, and to take one 
from the depth propofed, unlefs it be neceffary, from the 
level of the bottom of the river, to make the bottom of the 
new cut of a certain ftated depth. The whole expence of 
completing this great undertaking has been eftimated at only 
150,00¢?/., and in the opinion of fome perfons fifty, or perhaps 

_ fixty thoufand lefs might be fufficient. It is, however, appre- 
hended, that in this eltimate there has been no allowance 
made for the neceflary buildings on fo extenfive a tract, or 
for inclofing and draining ; all which, as wellas the intereft of 
money laid out before any return can be expe&ted, fhould be 
confidered in calculating the expence of bringing into im- 
provement fuch lands as thefe. And further, there are 
other eftimates to be made for neceffary buildings in its cul- 
tivation ; befides in the eftimates which have been made, it 
is taken for granted, that if the frefh water be conduéted an- 
other way, as propofed, in a few years the fea will com- 
pletely exclude itfelf from this extenfive tra€t of land, and 
confequently no allowance whatever is made for any fort of 
embankment acrofs thofe fands. Experience has not, how- 
ever, fo fufficiently fhewn the certainty of this method of 
gaining land from the fea, as to place that fort of confidence 
init that is requifite. If, indeed, it could be fully depended 

_ on, the fpeculation would be admirable, as well as the advan- 
tage and profits arifing from fuch an acquifition immente ; 
but if after laying out nearly perhaps 200,000/. in altering 
the courfe of therivers, &c. it fhould be found that the fea 
left little or nothing behind, or if it did leave fome at one 
time, but carried it all away at another, in what predicament 
muft thofe perfons concerned find themfelves? They mutt 
either lofe the whole of the money laid out, or they mutt 
expend at leaft z00,000/. more, perhaps, in performing what 
they had fo implicitly trufted to the operation of the fea. If, 
however, it were certain that even a fiftieth part of an inch 
was depofited every tide, the fuccefs of the undertaking 
would be unqueftionable, and a concern in it highly profit- 
able, as in very little more than eight sve ten feet of per- 
pendicular height would be raifed,-and it would be an eafy: 
taik to accomplifh the reft of the bufinefs, 

The Duddon fands are another tract, it is fuppofed, where 
great improvement is capable of being effected at a very, eafy 
rate, when compared with that juft noticed. In the prefent 
ftate a great deal of land, that is capable of producing the 
belt crops, is often overflown and rendered fo wet and marfhy 
as to be of little or no value. While, by altering the courfe 
of that river, and bringing it farther north on the low 
marfhy ground, it would feem from viewing it, without 
actually taking the levels, that not only the whole of the 
ground might be completely drained, but a confiderable 
tract of lands be reclaimed. The making of the new chan- 
nel for the river feems perfectly eafy and practicable, the 
ground being nearly level, with the exception of a {mall rife 
at one place, all the way from.where the new cut would 
begin, which is about two hundred yards above Duddon 
bridge to Havering pool; where it would empty itfelf into 
thefea. The length of this cut would therefore be about 
fix miles, which ought to be made navigable all the way, 
with a lock near the fea, and a bafin with proper landing 
places for delivering goods. The quantity of land that 
might be thus gained, including the fands and marfhy ground 
on each fide, would, it is fuppofed, on the authority of 
major Gilpin, be about 2000 acres, and the whole expence 
under 20,000/. The land, too, has every appearance of be- 
coming one of the moft fertile kind; in proof of whicha 
farmer, who fome years ago gained a few acres of it by em- 
banking them againit the fea, found that it produced the 
beft crops of all kinds, even with little or no manure. . So 
large a tract of valuable land, capable of being’ gained at 
fo very trifling an expence, is therefore an object highly 
worthy of attention, not only as a profitable concern, but on 
account of many other advantages that would arife from it. 
It is, therefore, {urprifing, that the proprietors in the vicinity 
or other enterprifing individuals have not long ago taken the 
neceffary iteps to, reclaim thefe fands. The execution of 
thefe projeéts would, it is conceived, be attended with the 
moft beneficial effets to a very extenfive tract of country, 
and be ultimately felt in fome meafure by the nation at large. 
There would not merely be an addition of territory larger 
than either of the iflands of Guernfey or Jeriey, but it 
would tend to improve at leaft four times that extent of the 
interior country. A fafe and fpeedy communication would 
be opened between the towns of Lancafter, Whitehaven, 
Ulverflon, Ravenglafs, Dalton, Bootle, Egremont, &c. 
and all the intermediate country, inftead of a mountainous 
aud very circuitous route, or a precarious and dangerous 
paflage over Lancafter fands, in crofling which accident 
are not unfrequent. Independently of the advantage arifing 
from the produce of the lands to be acquired, the produce 
of the interior part of the country, which in many places 
is extremely fertile and well cultivated, would be eafily 
brought to market ; whereas it is at prefent, with the ut- 
moft difficulty and inconvenience, that any commodity 
whatever can be tranfported over thefe dangerous fands and 
almoit inaccefiible mountains. By diverting the river Dud- 
don into the navigable cut propofed, it would yield the 
moft important advantages to the town of Broughton and all 
the back country, by fucilating the importation of coal, 
lime, and other produce of every kind, and the exportation 
of flate, iron, and other productions of the country. But 
though different public-{pirited individuals have been attive 
in forwarding thefe highly laudable and important under- 
takings, the oppofition which has been given by the proprie- 
tors of fome trifling fifheries, who were offered a full indem- 
nification, aud from fome lords of manors, who would nei- 
ther contribute towards {uch improvements, nor relinquifh 
any part of their claims to the ground when improved, 

they 
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tliey have been for fome time ina great meafure in a dormant 
flate. It is hoped, however, that in thefe enlightened 

times, when the foirit for improvements of this kind fhould 

be particularly aroufed, thefe important and neceflary pro- 

jects may be again taken up ina ferious and effectual manner, 
and that every obftacle which may ftand in the way of their 
completion may be fpeedily removed. And that if the at- 
tempt of re-clarming Lancafter fands fhould be confidered 

as a too expenfive and too mighty undertaking to begin 
with, an experiment may be made on Duddon fands, where 

the money propofed to be expended is comparatively trifling, 

end where, if the {cheme fhould fucceed, there could not be 

the {malleft reafon for doubting the fuccefs of the other. 

In the marfhland diftrié& of the county of Norfolk, 

lying between the rivers Wyn and Ouze, immenfe traéts of 

the moft rich land, fuch as is compofed of the muddy depo- 

fitions left by the tides and floods, which is there called 

filting, have been obtained by means of embanking. In 

this important bufinefs, the late count Bentinck, and his 

fon, the prefent poffeffor, have been largely concerned. 

This kind of work has fometimes been undertaken by the 

tenants on a new piece of marth, in confideration of having 

the land free for twenty-one years. But in thefe cafes the 

banks have often been very imperfeétly made, not having coft 

more than forty fhillings a rod. And thofe which were 

conftruéted by the landlords were indeed frequently but 

little better, being moftly deficient in not having flope 

enough given them towards the water. Count Bentinck 

therefore laid his out upon a feale never praétifed in that 

part of the ifland before, and his fucceffor has {till far ex- 

ceeded it. That planned by the former extends about 

four miles, and has added to the old eftates not lefs than a 

thoufand acres. The bafe of the embankment, in this cafe, 

is about fifty feet, the flope to the fea thirty-fix feet, 

forming an angle, it is fuppofed, of about twenty-five or 

thirty degrees. The crown is four feet in width, and the 

flope to the fields feventeen feet, in an angle fuppofed of 

about fifty degrees ; the flope towards the fea being very 

neatly turfed over, The firit expence incurred in forming 

this bank was four pounds per rod, but a very high tide 

coming before it was finifhed, not only made feveral breaches, 

ut occafioned an additional height and flope to be givento 

{everal different parts, in order to bring it to the dimenfions 

mentioned above, all of which made the grofs expence to 

amount to about five pounds the rod. The whole coft was 

fomething more than sc0o/. ‘The expence of the houfes, 

farm buildings, and other things, was about as much more, 

for five new farms, which was a greater expence than was 

neceflary, as the land would have let as well in two or 

three as five farms. Suppofing, therefore, the expence at 

10,000/. and the new rental as 1000 /. a-year, it is juft ten 

per cent. for the capital laid out. The expence here, how- 

ever, feems to have run too high, when the neceflary repairs 

of the bank are taken into the account. The reprefenta- 

tion, given at fig. 11. in the plate, fully explains the nature 

of the embankment formed in this cafe. 

In another new embankment, in which two hundred and 

feventy-three acres of marfh land, and eighteen of bank 

were gained, the men were paid four fhillings and fix-pence 

a floor of four hundred cubical feet, finding wheeling 

planks, barrows, truffels, &c. When it 1s thus formed, the 

front flope is fodded, for which they are paid in addition 

four fhillings a floor of four hundred {quare feet, earning 

from five fhillings and fix-pence to feven fhillings a day, and 

there is fome little further expence neceflary for beating it 

gown ina firm manner. The whole of the expence of the 

bank, fluice, and every thing elfe, was about 3300 i, The 

land was immediately offered to be rented at four pounds 
an acre for four years, or three pounds an acre for fix years3 
which, in the former cafe, would amount to 4368/. in that 
length of time, or one thoufand guineas more than the 
whole of the capital laid out in the undertaking. 

On this coaft the operation of filling up, or raifing the 
furface of the marfh land by the repeated depofitions of 
muddy matters from the fea, is performed in a more rapid’ 
manner than in many others; and the little hollows and 
creeks are found from experience to filt up much fafter 
where the tide waters are {peedily taken off by proper cuts 
and channels formed for the purpofe, ‘than where the cons 
trary is the cafe. , ‘ 

Embanking againft[ Rivers—The embankments againft 
rivers may be divided into two kinds ; namely, fuch as are 
for preventing their encroaching on the adjacent lands, and 
for protecting thofe lands and the neighbouring level coun- 
try from being overflown, when the water riles above its 
ordinary level. It may be remarked, that where the courfe 
of a river is a ftraight line,-or nearly fo, it hardly ever 
makes any encroachment upon its banks, unlefs, perhaps, in 
very large rivers when they rife above their common Lei, 
either owing to an increafe in the waters, or to their being, 
in fome degree, affected by the tides. In either cafe, the 
waves occafioned by a ftrong wind, where the river is wide, 
will moulder away the banks on that fide upon which it 
blows, unlefs prevented in proper time. This may be 
done either by fecuring the bank properly with ftones, or by 
driving a row of long piles pretty clofe together at a little 
diftance from the fhore, the piles being of fuch a length, 
and fo driven, that their tops may be always above the 
highett rife of the water. It is furprifing the effe& thar 
piles driven in this manner have in refifting the power of 
the waves in fuch fituations. 

Some years ago, when Mr. Beatfon was on duty as an 
engineer at a fort near Portfmouth, built on a point of land 
much expofed to the fea, the waves made fuch havock, that 
the walls on that fide were conftantly giving way, although 
built in the moft fubftantial manner, and having bulwarks 
of large heavy ftone befides to prote& the foundation: how- 
ever, all would not do; thofe bulwarks were foon knocked 
to pieces, and feveral times the wall itfelf. At length it 
was propofed to drive a number of piles at about forty to 
fifty yards from the fort. Thefe piles were twelve or 
fifteen inches in diameter, and ,driven about one diametes 
from each other nearly in a ftraight line, parallel to the wall 
where the waves did fo much damage. They were driven 
into the ground with a pile engine till perfeétly firm, per- 
haps eight or nine feet deep, and about two feet of the top’ 
of them left above the level of high-water mark. Af- 

ter this was done the wall received no farther injury, the 
{pace between the piles and the fort being always perfeGly 
{mooth, however tempeftuous the waves might be without. 
The fame fimple method might, it is fuppofed, fometimes, 
perhaps, protect the banks of large rivers, if expofed to the 
waves, when other methods might fail. — 

But it is fuggefted, that the moft common courfe of rivers 
encroaching on their banks, is the refiltance occafioned by 
a fudden bend. In flat countries, apt fometimes to be over- 
flown, where there are any fuch bends or windings in the 
rivers, it would be of great advantage to ftraighten the 
courfe as much as poffible, for, as every impediment or ob- 
ftruétion will naturally caufe the water to rife higher than it 
etherwife would do, and as fuch bends have that effe&, 
confequently, in the time of a flood the waters will overflow 
a greater extent of country, and to a greater depth than if 
the river had a free and uninterrupted courfe ftraight forwardt 

If 
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Tf the windings of the rivar cannot be altered, and ens 
€roachments are making on fome part of the banks, it 
tuft firft be confidered, whether the force of the water 
can be driven tu another place where no injury can be done. 
Tf, for example, a river is encroaching on its banks, at x, 
Jig. 2. a jutty of ftone, a little way up the river in the 
direGtion y x, would throw off the current towards w, 
and might totally prevent any further encroachment. On 
the river Nith, in Dumfriesfhire, it is ftated that a good 
deal has been done in this way by Mr. Millar of Dalf- 
winton, a gentleman of the moft enterprifing genius and 
moft liberal mind, who has paid more attention, and laid out 
more money in making important and ufeful experiments, 
han almoft any other private individual. The courfe of 

‘the river, where Mr, Millar has been carrying on his ope- 
yations, is faid to be nearly as fhewn at fig. 3. by rs tu; 
at f, it was encroaching moft rapidly, and feemed inclined 
to take a new courfe towards v, which would have deflroyed 
fome very fine land, and donea great deal of mifchief in 
that part of the country. To prevent this, Mr. Millar 
made a large cut abeu: 470 yards in length from w to 7, 
‘and threw in a great quantity of ftones quite acrofs the river 
at s, to direét its courfe ina ftraight line frem r to w. 
‘This had, ina great meafure, the defired effeét, by totally 
preventing its progrefs at ¢, but nuw it began to encroach 
‘on its banks at wu. He at firft endeavoured to prevent this 
‘by driving in at a confiderable expence a number of piles 
‘at a little diflance from the bank, and wattled them with 
willow branches, &c. thinking thereby to prote& the bank. 
“The piles were drove in with heavy mallets, apparently firm 
into the ground; they continued fo for fome months, till a 
heavy fall-of rain came on, which fwelled the river, under- 
mined the piles, and carried them all away. But, indeed, 
it isin vain to think of piles doing any good in fuch a 
‘fituation, unlefs firmly driven in by a pile engine for it is 
‘not poffible to drive them in properly with mallets; this 
muft have been the caufe of their giving way fo foon. The 
piles not fucceeding, Mr. Millar was refolved to try another 
‘plan; feveral of his adjacent fields being covered with an 
immenfe quantity of ftones, he ordered them to be gathered 
and thrown into the river, fo as to form ajutty at x, a little 
way above the injured bank. Being obliged to go from 
thome about that time, and to leave the execution of the 
“work to fome country people, they carried out this jutty 
‘too much at right angles to the ftream. It had not, there- 
fore, the defired effedi, but rather made the matter worfe 
‘than before ; for, if a jutty is carried out at right angles, as 
‘at a in fiz, 4, the current will be forced from a to the 
oppofite fide of the river at 4, and from thence it will 
‘rebound towards c, more violently than it did before. But 
if a jutty be placed obliquely, as at d, it. will force the 
current gradually towards e, in which pofition one jutty 
‘may do more good than feveral placed improperly at right 
‘angles. Mr. Millar was, therefore, under the neceflity of 
2 Pa other jutties in this way, and has now the fatisfac- 
tion to find that they anfwered the purpofe intended. Thefe 
‘he made laterally formed a fort of convex flope, the con- 
vexity being parallel to the current. Strong planks were 
‘alfo firmly fet on edge among the flones, their ends pointing 
towards the river, fo that if ever any current came fo rapidly 
as to move any of the ftones, it muft move them all in a 
body ftie whole length of the plank. Perhaps this pre- 
‘caution was unnecefiary ; for although ftones are thrown 
into a river loofe in this manner, the flufh fand, &c. that 
come down the river will foon fill up all the cavities, and 
render it as firm and folid as a regular built wall. Mr. 
Beatfon has been.the more particular in this defcription, he 
Vou. XIIT 

fays, in order to fhew the errors that Mr. Millar at firtt fel) 
into, and the great expence they occafioned, whereas, had he 
been on the {pot himfelf, and got the work executed as he 
intended, it would have faved a great deal of unneceffary 
labour as well as money. 

It is {tated by the fame writer, that the next fort of em: 
bankments againft rivers, are thofe to prevent them overs 
flowing their banks, and inundating large traéts of coun- 
try. This may be confidered as the fimpleit and cafieft of 
all forts of embanking, if judicioufly executed. It is, there- 
fore, the more inexculable to fee, in fome places, extenfive 
traéts of the richeft meadows completely overflown by evety 
flood for want of them. 
Two ordinary fized rivers rife no more even in the greateft 

flood than five or fix feet above their common level, unlefé 
when they mect with fome confiderable interruption or con- 
finement in their courfe. But if interrupted or confined, 
they will rife twenty feet or more, as is the cafe with fome 
parts of the river Merfey already mentioned. If, for ex= 
ample, a given quantity of water is fix feet deep, when 
running over a: {pace twenty feet wide, it is clear, if that 
fpace was only made ten feet wide, the water would rife to 
twelve feet, and if it were made forty feet wide, the fame 
quantity of water would only rife to the height of three feet. 

It is, therefore, of great confequence, in preventing ia- 
undations, to give the river as much width as poffible, by 
widening every narrow place. All kinds of obftru@ions 
fhould alfo be removed, whether occafioned by windings, 
fhoals, ftones, trees, bufhes, or any thing elfe. In fome 
cafes this may even preclude the neceffity of embanking ; 
but where embanking is neceffary, let the banks by all 
means be at a fufficient diftance from each other, to contait 
with eafe, between them, the largeft contents of the river 
in great floods. The diftance and height of the banks may 
eafily be afcertained by meafuring a feétion of the river wher 
at its higheft, or when the flood mark is vifible. By not 
attending to this, a great deal of money has been thrown 
away on the embankments on the river Merfey, and after all 
they do not effe€tually anfwer the intended purpofe ; a great 
part of the country being ftill overflown every time the 
river rifes to any confiderable height. 

Where a fufficient diftance is allowed between the em- 
bankments their height neéd not exceed from four to fix 
feet. If irremovable obftacles are in the way, which caufe 
the river to rife higher, the banks muft be higher in propor- 
tion. In either cafe, however, the flope of thefe kinds of 
banks on each fide may be equal to its perpendicular height, 
and the breadth on the top about one-third of that height, 
which, fuppofing the bank fix feet high, the bafe would be 
fourteen feet, and the breadth of the top two feet, as fhewn 
at fig. 5. in the plate. 

The materials for making thefe banks fhould be taken as 
much as poffible from the fides of the river, which will have 
the double effe& of widening the river and forming the 
embankments and there fhould be a trench on. the infide 
(from which materials may alfo be got) with fome fluices, 
as formerly directed, to drain off any water from within ; 
alfo fluices to let in water from the river, if required, which 
would very much fertilize the meadows if properly laid out 
for that purpofe. 3 

Such farms ag are fituated on the borders of rivers are 
frequently, it was obferved by a late writer, liable to much 
injury and inconvenience from them ; 1ft. From part of the 
foil being carried away in times of flood. 2d, From their 
overflowing their banks. 3d. From their flowing back in 
times of flood into the channels of the rivulets and ftreams 
that condutt the water from the more elevated and diftant r 
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grounds to the rivers, whereby thefe rivulets and ftreams are 
made alfo to overflow their banks. 

In refpe to the firlt, the danger of the foil being 
earried away in time of floods, it is increafed or decreafed 
according to circumftances, as the form of the banks, the 
nature of the foil, the rapidity of the river, and the quan- 
tity of water that lodges on the margins of the banks, or 
falls over them into the river. Where the banks of a river 
are perpendicular, efpecially if the foil be of a rich mould- 
ering nature, the danger of part of them being carried 
away-by floods is much greater than where they flope gent- 
ly from the furface of the field to the bed of the river, as 
has been already fully feen. 

Where that is not the cafe naturally, they ought to be 
moulded into that form by art ; as whena river, in place of 
‘being confined in its progrefs, has a power of efflux and re- 
flux, the damage to be apprehended is inconfiderable, com- 
pared with salase is likely to’ happen when, being re- 
itrained within too narrow limits, it is conftantly ftruggling 
for an extenfion of {fpace. Where the foil is rich free mould, 
and the under ftratum oppofite to the greateft force of the 
water, fand, or gravel, this ftruggle never fails to be at- 
tended with bad confequences. If the foil and fubfoil be 
one entire mafs of clay or {trong loam, and the current of 
the river does not prefs more upon one part than another, a 
mott fubftantial improvement may be effeted by floping the 
bank, fo that the declivity may be one foot in three or four 
from the furface of the field to the bed of the river. This 
fome may objeé& to, as facrificing a certain portion of va- 
luable land ; but it fhould rather, it is thought, be confider- 
ed as a premium paid for the infurance of the remainder, 
than as a total lofs. If gravel, mixed with {mall ftones, 
ean be conveniently procured, {preading thefe materials on 
the floping bank to the depth of eight or ten inches, and 
ull beyond the flowings of the river, will prove a good fe- 
curity againft further damage ; and if the bank be planted 
thick with any fort of willow, efpecially the Dutch willow, 
it will in a fhort time become an impenetrable fence, while 
the annual cuttings of wood will foon be equal to the herit- 
able value of the land thes apparently facrificed. Where 
no gravel can be procured, the new floped bank fhould be 
immediately covered with well {warded turf, which fhould 
be preffled down as hard as poffible, either with the back 
of a fpade, or with wooden mallets. If this be done in 
the beginning of fummer, and willows be planted the fol- 
lowing autumn, the improvement, it is fuppofed, will be 
both effetual and permanent. In cafe the river run with 
extraordinary violence againft any one particular part of the 
bank, it may be neceflary to make a fence or bulwark of 
ftone im the front of that place; the beft way of doing 
which, is, in place of building a wall, to drop the {tones in 
acarelefs manner, but fo as they may lie clofe together on 
the floped bank, as already fuggetted. 

This is a much more fecure mode of fencing, if the bank 
be made with fufficient declivity, than any ftone wall that 
ever was built for the purpofe, and while it is the moft fe- 
cure, it is alfo the leaft expenfive ; but care fhould be taken 
to lay the ftones all the way from the bed of the river, till 
confiderably beyond where the river flows in common. 
Where the foil is of a {trong adhefive nature, and the under 
ftratum is fand or a pebbly gravel, it becomes ina much great- 
er degree neceffary to flope the banks. The water, when 
rufhing violently along, has a powerful effe& in undermin- 
ing the bank, and carrying off thofe ineoherent fubftances ; 
fo that the foil, having nothing to fupport it, naturally gives 
way, and frequently in fuch quantities as to occafion very 
ferious lofies both to proprietors and tenants, In all. fuch 
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cafes, the flope fhould be made much more gradwal thay 
where the foil and fubfoil is of the fame quality, and fuck ° 
as will nourifh aquatic plants. The banks, having been 
floped according as circumftances require, a thick coat of 
ravel, mixed with {mall ftones, where fuch can be procure 

ed, fhould be laid on fo as to form a kind of natural beach, 
over which the river, when in flood, may have power to ex- 
tend itfelf at pleafure. Should it be difficult or impoflible 
to procure fuch materials as are proper for forming this 
beft of all defences, ftrong thick fods fhould be placed on 
the furface in the manner before direéted, which, if laid 
on in {pring, or early in f{ummer, will have time to unite, 
and to become one compact body before the autumnal floods 
(which are thofe whence the greateft denges s to be expeft- 
ed) begin to flow. If the {ubfoil be of fuch a nature as 
that willows will not grow, fuch fods as are full of the 
roots of rufhes fhould be made choice of in preference to 
all others ; as where thefe plants thrive and f{pread over the 
furface, it becomes in a great degree impenetrable by water, 
even in great floods, and when the river runs with confider- 
able violence and rapidity. 

The direétions above given will, it is fuppofed, be found 
more or lefs praéticable and ufeful according as the river 
on ordinary occafions runs with greater or lefs rapidity. In 
level, or nearly level diftriéts, all that is neceffary is to fecure 
full {cope for the rivers to overflow their ufual bounds with- 
out interruption ; when that is fecured by either of the me- 
thods before mentioned, floods, unlefs very violent, feldom 
do any material damage to the banks of rivers in fuch fitua- 
tions. It becomes in many cafes extremely difficult to fence 
rapid running rivers in fuch a manneras to prevent part of 
the banks from being carried away by inundation. Sloping 
the banks would be attended with no good confequences. 
Even ttrong bulwarks made of ftone are often fwept away 
by the overpowering flood. A method has, however, been 
fuggefted, of fencing the fides of a rapid running river, 
which has been praétifed with fuccefs, after feveral other 
attempts had failed; it is by means of a fort of large bafkets, 
provincially termed creels, formed of hazle, willow, &c. into 
a kind of open net work, which being placed along the 
bottom of the banks, were filled with ftones. This is a 
very fimple, and by no means an expenfive expedient ; and 
as thefe bafkets may be made to contain two or three tons 
of ftone, it can only be on few occafions, and in very par- 
ticular fituations, that a basket, containing fuch a weight, 
can be difplaced or carried away. Such a mode of fencing 
as this, it is imagined, would prove effeGual in many parts 
of Scotlang and Wales, where the rivers run with uncom- 
mon rapidity. Owing to inattention, or rather to not being 
aware of the confequences, much damage is often done to 
the banks of rivers in level diftri@s, efpecially if the banks 
be perpendicular, and of a eonfiderable height, by allow- 
ing the land floods to fall over them into the river. As 
the water from the furrows approaches the bank, it is fre- 
quently {topped in the furrow of the head ridge, which 
becomes for a time a kind of refervoir; the confequence of 
which is, that a eonliderable proportion of water finks and 
filters through the earth,which being thus foftened and fwell- 
ed, is more eafily undermined and carried off by the river, 
Sometimes little cuts or openings are made for the furrows 
acrofs the head ridge, for the purpofe of condu@ting the 
rain water into the river; here, again, the confequences 
are equally bad. Whoever will examine the bank of a river 
where this mode of management is adopted, and it is yery 
common, will obferve, that at every one of thefe cuts or 
openings a little creek is formed, in canfequence of the 
bank having been more foftened, and by that means hav- 
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ing become 2 more eafy prey to the river when in flood. 
To prevent thefe evils, it is neceflary, befides floping the 
banks, to devote a part of the lands adjoining to the breadth 
of twenty or thirty yards, for inftance, either to pafturage 
werthe erowth of trees, andto form a drain ata proper dif- 
tance from, and parallel to the bank, for the purpofe of 
colle&ing and carrying off the water from the furrows. 
Were this done, and were the water from this drain conduét- 
ed into the river by conduits formed a little above its ordi- 
nary level; much land, which is annually loft by neglecting 
this fimple precaution, would be faved, and preferved in a 
proper tate. 4 

In the fecond cafe it is evident that injuries, although of 
another nature, are often fuftained by farmers, from rivers 
overfiowing their banks. Sometimes the farmer is pre- 
vented from fowing his field; at other times the crops of 
grain and grafs are greatly injured, by being covered for a 
confiderable time with water; and at others again, the whole 
produce of the year, the hay and corn crops are fwept 
away. To prevent evils fo complicated, and fo ferious in 
their nature, is certainly the bufinefs of every man, who, 
from the fituation of his farm, has reafon to apprehend, 
that without ufiag proper precautions, he may be fubjected 
to fuch vifitations, ‘Thefe damages can only happen in 
Jevel tracts, where the banks of the rivers are low, and 
where the courfe is not of fufficient breadth to contain the 
water in time of flood. Some people, although very im- 
properly, raife mounds of earth clofe to the tep of the bank, 
and of a height exceeding that tu which the river can be 
expected at any time to rife. Thefe mounds, from being 
placed fo near the river, are unable to refift the preffure of 
the water, and by giving way, frequently admit a current 
into the fields, which proves much more injurieus in its 
courfe than if no mound whatever had been erected. Were 
a mound of earth, formed on the fide of the drain, propofed 
to be made for carrying off the land water, and were that 
mound well floped on the fide towards the river, it would 
be the moft fecure and effeQtual guard againft rivers doing 
injury to the adjoining lands, of any that could be adopted. 

_ By thefe mounds being placed at a diftance from the river, 
the force of the ftream would be much leffened, and the 
natural boundaries of the rivers greatly enlarged, as in pro- 
portion as the mounds are removed from thie centre of the 
current of the river, in like proportion will they become 
more fecure, as being lefe liable to violent prefflure. The 
propriety of ereéting thefe mounds at a proper diftance 
mutt, therefore, be {ufficiently evident, as when mounds 
are ere€ted near the top of the bank, which can only be 
owing to ill-judged parfimony, they form as it were a part of 
the bank, and are liable to be undermined and {wept away. 
Whereas, when they are placed at the diftance of twenty, 
thirty, or forty yards, they ferve rather as a boundary to 
confine the overflowing waters which glides along the bot- 
tom, than as a barrier to prevent the encroachments of an 
impetuous river during the time of floods. 

In regard to the third cafe it is obferved, that farmers 
who poffefs lands in low fituations often fuftain damage from 
zivers, in time of flood, by their flowing back into the chan- 
nels of the rivulets and ftreams that condué the water from 
the more diftant and elevated grounds to the rivers, whereby 
thefe rivulets and ftreams are made alfo to overflow their 
‘banks, 

The only precaution that can be adopted, in fuch a cafe, 
erat leaft the one which appears to have the greateft pro- 
bability of anfwering the purpofe, is to ereét mounds 
at a diftance from the banks, and of a fize proportioned 
to the quantity of water which, from the caufe now men- 
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tioned, may be fuppoled at any time to flagnate in thele 
channels. This may be done at a very trifling expence 
either in money or land. If the proprietors do not choofe te 
ornament the county and improve their own eltates, by 
planting trees on the borders of the rivulets and ftreams, 
the farmers may fo conftruét thefe mounds, asthat they may 
become fences to their arable fields, while that portioa of 
the farm, neceflarily and properly cut off for the protection 
of the remainder, may be devoted to palturage. 

Several different embankments of a fuccef{ful kind have 
been lately effeGied in the northern parts of the kingdom. 
An important work of this nature lias been executed on the 
eftate of lord Galloway, fituated on the mouth of the river 
Cree, near Cree town, by his lordfhip’s tenant, Mr. Thomas 
Hannay, who fates in the third volume of the « Farmer’s 
Magazine,”’ that he ‘entered to the farm -about four 
years ago, on a leafe of twenty-one years, and his life; at 
which time upwards of 100 Scottith ftatute acres were re- 
gularly flooded by the highett {pring-tides, excepting about 
three mouths in fummer, when the tides were lower. They 
were feldom, however, covered above the deepnefs of one or 
two feet, and never above fouror five. Eighty acres of the 
above confifted of a rich fea marfh, or ings, as they call them 
there, almoft a true level, excepting where hollows were 
formed by the egrefs and regrefs of the tides, and the paflage 
of frefh water from the higher grounds; and about four 
or five acres, which were about fixteen inches lower, being 
a younger marfh, and nothing but what they call ink-grats 
growing upon it (as he is no botanilt he can give it no other 
name); other grafles, fuch as clover, rib-grafs, &c. grew 
on the relt of the marth, forming a very beautiful clofe 
cover in the fummer. The other twenty acres were at an 
average about eighteen inches higher; confeqnently, the fea 
did not cover them fo often, 1t had formerly been pioughed, 
but not for about twenty years paft. J.aft time it was in 
corn, it was flooded immediately after being fown, which 
rendered the crop aimoft entirely ufelefs, and deterred 
former tenants from ploughing it again. He began to 
bank this field in the autumn of the year 1798, by making a 
dike alone the fide oppofite to the river, in a dire& line- 
facing the eaft. This dike was made, at an average, about 
three feet aud a half high, and fix feet broad at bottom, and 
twenty inches at top, built after the fame manner with that 
mentioned below. ‘ Heinclofed, along with the faid fields,’? 
he fays, ‘ four acres of the marfh adjoining, by making a 
dike five feet high, and five feet in bottom almoft wholly 
of folid feals or fods, with a very little ftuff, properly beat, 
in the heart of it, which makes an excellent fence, and pro- 
mifes to be a very durable one. This dike, together 
with two {mall drains, one on each fide of it, about two 
feet deep, coft 3d. per yard. He has been more particular 
in mentioning this dike here, he fays, as the divifion dikes 
of the whole marth, which is now divided into four parts, 
are all built after the fame manner, only that there is ne 
loofe ftuff in the heart of fome of them, but all of folid 
feal, jointed like brick, as may be feen at fig. 6, which re- 
prefents an end-view, or feGtion of it. This dike, meant a8 
a permanent fence, anfwered as a temporary bank, and en= 
abled him to plough that field in {pring 1799, although the 
bank round the whole marfh was not finifhed till the winter 
following.”? He ‘ fowed oats on this field, and, confider» 
ing the Bada of the feafon, hada very good crop; par- 
ticularly fo on that part which had not been ploughed for. 
merly. On further confideration, he altered the plan of 
the bank round the marfh, (which extends in a circular dis 
rection facing the north,) by making it, at an average, about 
four feet and a half high, ip allowing about two feet . 
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the bafe for one in height, as at fig..7, where adc reprefent 

an end-view, or fection of it, every {mall {pan reprefenting 

the fe@ion of afeal or fod; ad thews the infide of the bank, 

with the green fide of the feal down ; bc the bafe; ac the 

fide next the water, with the green fide of the feal out, 

(which adds greatly both to i ftrength and beauty of 

the bank); and d the heart of the dike, made up with ftuff 

properly compreffed with arammer. ‘The ftuff wes taken 

from a ditch in the infide of the bank, leaving a cafement of 

a foot, which ought to have been three at leaft; and, 

where the ground is of a fandy nature, more; as the frefh 

water, running in the infide, was likely to undermine the 

bank, had he not prevented it, by cutting a new drain, and 

filling the old one with the {tuff cait from it. The only 

creek worth noticing, through which the bank pafled, was 

was one about forty feet wide, and nine feet deep, in the 

bottom of which a wooden pipe, with a ftopper, was laid 

through the bank. No tide offered the {malleft injury to 

the bank till January laft, when there was one of the highett 

ever remembered by the oldeft inhabitant, which broke it 

at this creek. This, he thinks, was owing to the wooden 

pipe not being made {trong enough, as the weight of the 

ftuff and water preffed in the fides of it, and thereby ad- 

mitted the water below. The tide made alfo three {mall 

breaches in that part of the bank, which was built after 

the firft manner; but in the part made after the manner re- 

prefented in the figure, no breach took place, though it 

was rather lower than the other part. There are now about 

fifty acres of the fame kind of marfh land adjoining his; 

and alfo about 100 acres on the other fide of the river, 

banked in, all neraly in the fame manner as reprefented in 

the figure. The bank on the farm adjoining his, fuffered 

little from the high tide; but the one on the other fide of 

the river was made almoft a complete wreck, owing to its 

lying quite oppofite to the fouth-weit winds, which always 

fend up the higheft tides ; but this is not the cafe on this 

fide, thefe winds blowing right over their bank. In his opi- 

nion, the bank on the other fide of the river, in order to be 

durable, would require to be thirty feet broad, and eight 

feet high, covered with feals, with the green fide out;.and 

that no. ftuff fhould be hfted within fix or feven feet of it, 

the ground being of a fandy nature. It might be made 

after the form fhewn at fig. 8. He has now got the 

breaches in his bank made up, and has begun to give the 

whole a complete repair, by adding, at an average, fifteen 

inches to its height, and two feet of bafe for each foot in 

height. The whole bank is about 1502 yards in length, 

and, when the repairs are completed, will altogether coft 

him betwixt 80 and gol. 
«“ In the year 1800, he ploughed another field, he fays, 

of about twenty-fix acres of the marfh, befides the one 

formerly mentioned, on which he had an excellent crop of 

oats, thought by many to be the beft they had ever feen. 

Latt year, he had the fame field, part in oats, and part in 

wheat: the wheat was a very good crop; and the oats, 

which were of the Polith kind, far exceeded the crop of the 

former year. Laft fummer, he levelled the old ridges of 

the firft-mentioned field, all by the fpade; gave it a com- 

plete fummer-fallow ; fhelled and dunged it well; had part 

fown with wheat, part with potatoe-oats, and all with 

grafs-feeds. The other field isfown, part with wheat, and 

art with beans drilled; and, what is very furprifing, he 

ays, ajthough the wheat was covered feveral times by the 
falt water, when the bank was broke, fome of it to the 

depth of three feet, yet it is all looking well. The whole 
marsh is, he fays, this year, wnderthe plough. It may be 

worthy of chiara that the four or five acres, which 

he mentioned as being’ a younger marth, harrowed eafer- 
than the reft, and produced as good, if not better, crops. % 

Another improvement of the fame nature has been ace 
complifhed, on what in Scotland is termed Carfe land, on 
the farm of Netherton of Grange, belonging to James 
Peterkin, efq. by Mr. John Hoyes, his tenant; the eftate 
having been let to him ona nineteen years leafe. The work 
was undertaken under an agreement with the proprietor, to 
allow one year’s rent of 195/. fterling, with the further al- 
lowance of ameliorating the farm-houfes to the extent of 
150/. more. It is ftated in the work already mentioned, 
that, “‘ under thefe circumftances, the embankment was 
begun about the 1{t of June, 18023; and, in November, it 
was brought to its full height over the whole ; fo that the 
Carfe has been completely defended from the fea ever fince 
the {pring tides in O&ober. He cannot pofitively afcer- 
tain, he fays, the extent of ground gained, as it has not 
been meafured fince the dike was ereéted ; but, from the 
laft furvey of that part of the eflate, it would appear fifty 
acres were improveable ; from which is to be deduéted the 
quantity occupied by the bafe of the dike, the border on 
the outfide, with a few detached {pots, probably included 
in the meafure.’? ‘The method adopted for carrying on the 
operations was this: “ After looking over the Carfe, and 
marking out the line or dike, the length of which is 1400. 
yards, moitly ina right line, except an angle at the diftance 
of 300 yards from the -weft end, and a fegment of a circle 
at about 250 from the fouth-eaft end, it was refolved to 
make the embankment fix feet of height in the higheft part 
of the ground, and to allow two feet of breadth in the bot~ 
tom of every foot of height, as feen by the draught of the 
mould at {% g. After taking the level of the Carfe, it 
was found, he fays, that where the ground was low, and a 
good deal of it broken by runs of the fea and outlets for 
the water, the dike would require to be eight and ten feet 
high, to have it on a level at the top; fo that the average 
will be nine feet high. The embankment was built in the 
following manner: It was begun on the higheft ground, 
near the weft end, and two moulds fet up at the diftance of 
feventy or eighty yards; the height fix feet by twelve broad 
in the bafe ; the flope on the outfide fix feet, on the infide 
four feet, and the breadth at the top two feet; the fides made 
up with feal from the broken ground on the outfide of the 
dike, which were laid with the grafs-fide down, two feal 
deep on each fide of the dike; the outfide feal of the firit 
courfe with the ends out and in, and the other running 
along ; the next courfe, the outfide feal running along, and 
the infide out and in, and fo on alternately, each courfe 
confifting of a head and runner; the body of the dike being 
made up of the Carfe ground from which the feat had been 
cut, and packed down by men with beaters. When this 
was brought to the height of four or five feet, another 
piece was begun, leaving an intermediate fpace, where there 
were any water-runs, for the egrefs of the tide: this was’ 
found neceflary, to draw off the water from the low parts 
of the Carfe, which would have been filled up in fpring- 
tides; and, by coming in at the end and over the high 
ground, would have been prevented from getting out by 
the dike, if it had not been done in that way ; fo. that the 
embankment was all in detached pieces, till it was brought 
near the height. Thefe intermediate fpaces were then 
up, betwixt the fall of one and rife of next fpring-tide, 
after laying down wooden pipes wih ftoppers in the dike, 
to carry off the fink-water.”?” He adds, that “ it was-a 
great labour to get the work carried on; in fome places 
having to crofs over lakes and runs made by the tides, 
which required vaft quantities. of materials, the dike being 

7 in 



EMBANKMENT. 

in fome places upwards of ten feet high, and twenty-two 
broad in the bafe; the greateit part of the dike is fixteen to 
eighteen feet broad. ‘There was one lake, of 150 feet in 
length, and fifty feet in breadth, filled up with earth, clay, 
and fand, to the height of five feet ; on which the dike was 
then built. This ae a mound, on the outfide of the 
dike, of fifteen or fixteen feet broad; and through this 
there are pipes laid, to carry off the fink-water.”’ He 
further adds, that “¢a ftream of water formerly ran this 
way; but it was turned by the weft end of the farm, by 
cutting a canal, which conveys the water through the em- 
bankment there, by means of an outlet built of ttone, with 
a fluice on the infide, raifed to the level of the running wa- 
ter, and a folding-door on the outfide, to be fhut by the 
fpring-tides. At this place, a road, that formerly led to 
Findhorn at low water through the Carfe, is carried over 
the top of the dike, by making a mound of earth at each 
fide, with a gradual approach and defcent.”? It is ftated 
further, that ‘* fince the Carfe has been enclofed, the tides 
have been fo high, that the water, during a fevere ftorm, 
was from fix to feven feet deep at the back of the dike: the 
wind, being from the north, occafioned a heavy {well and 
furge, but no water came over the top of it.” He fuggetts, 
that “ it is in contemplation, as foon as the enfuing feafon 
permits, to cover the outfide with feals, the green fide up- 

rmoft; and he has no doubt, when finiuhed, it will 
effectually fecure the lauds from any further vifitation of 
the fea. Fhe expences of the embankment cannot be well 
afcertained at prefent ; but it will be a good deal more than 
is allowed by the proprietors.’”* He fays, that ‘ a great 
part of the land is already ploughed ; but, the winter fet- 
ting in fo feyere, prevented the whole from being done. It 
is intended to fallow it, in preparation for a crop of oats in 
the fucceeding fpring ; but this intention may not be un- 
altcrably adhered to. There are various forts of foil in it: 
fome of it clay, fand, gravel, black rich earth, and parts 
of it of a moffy nature; in fome places below the gravel, 
which may, he thinks, have been forced on by the tides, a 
thin ftratum of clay, upon fand; and fome parts, clay and 
fand alternately. There are other parts not fo rich as 
might be expected, the furface having been carried off by 
former tenants, for mixing in their dunghills or compoft 
heaps. In fiz. 9, ais the breadth of the dike at the top, 
when finifhed; 4, the breadth of dike at bottom, being 
twelve feet, when it is fix feet high; c, the breadth when 
eight feet high; d, the breadth when ten feet high ; f, the 
flope on the fea-fide of the dike, which is always equal to 
the half of the breadth of the bottom: the infide flope, 
and breadth of the dike'at top, is equal to the other half ; 
and e is a plumb-rule in a frame, made to apply to the 
mould or dike: the intention of it was, to find if the dike 
was kept on the proper flope, where a line could not be ap- 
plied from one mould to another, as in a round or turn, or 
when the moulds were obliged to be taken down; but this 
one only anfwered for the fea-fide, another being ufed for 
the infide, to fit its lope.” Fig. 10. is a {cale of the mould 
one-eighth of an inch to a foot. 

Various other improvements of this nature have been ac- 
complithed, in particular circumftances and fituations ; and 
large traéts of land thereby rendered more than doubly 
beneficial to their occupiers. ‘The methods which have been 
had recourfe to, in toch cafes, will be fully detailed in 
{peaking of Hough-land and Rivers. 
A curious, ufeful, and highly ingenious method of em- 

banking, and preventing the waters of the tides from foak- 
ing through the porous banks, formed in fenny and. moorifh 

fituations, has heen deferibed by Mr. John Smith, in the: 

fourth volume of « Communications to the Board of Agn- 

culture,” who begins by “ consilely obferving, that the 

great land of the fens is divided into three large levels 5 and? 

that each of thefe levels is {ubdivided into numerous diftri&ts 

by banks: but as thefe banks are made of fen moor, and 

other light materials, whenever the rivers are {welled with 

water, or any one diftrié is deluged either by rain, a breach 

of banks, or any other caufe, the waters {peedily pafs 

through thefe light, moory, porous bauks, and drown all 

the circumjacent diftrifts. The fens have fometimes fuf- 

tained 20,000/. or 3>,000/. damage by a breach of the 

banks; but thefe accidents feldom happen in the fame dif- 

tri& twice in twenty years; the water, however, foaks 
through all fen-banks every year, in every diftri@; and 
when the water-mills have lifted the waters up out of the 
fens into the rivers.in a windy day, a great part of the wa~ 
ter foaks back through the porous banks, in the night, 
upon the fame land again.’? And he adds, that “ this 
water that foaks through the bank drowns the wheat in the 
winter, - wafhes the manure into the dikes, deftroys the beft 
natural and artificial graffes, and prevents the fens from 
being fown till too late in the feafon. This ftagnant water 
lying on the furface, caufes alfo fen agues, &c. Thus, 
fays he, the waters that have foaked through the porous. 

fen-banks have done the fertile fens more real injury than. 
all the other floods that have ever come upon them.” 

Having been much concerned in fen-banking: from his 
youth, he had fome time fince devifed the: plan which he 
now finds to anfwer fo tvell; but found it difficult to pre- 
vail with any gentleman, who had a proper extent of 
this fort of land, to give it a fair trial. However, during 
the laft autumn, ‘he prevailed with a perfon in the parilh 
where he lives to try it, which fhewed it to be equal to his 
higheft expectations. 

This improved method of embanking chiefly confifts in 
this: that ‘a gutter is cut eighteen inches wide, through: 
the old bank down to the clay, (the fen fub-ftratum being 
generally clay,). the gutter is made near the centre, but a 
little on the land-fide of the centre of the old bank. This 
gutter is afterwards filled up in a very folid manner with 
tempered clay ; and to make the clay refift the water, a 
man in boots always treads the clay as the gutter is filled 
up. As the fen-moor lies on clay, the whole expence of 
this cheap, improved, and durable mode of water-proof 
banking cofts in the fens only fixpence per yard. ‘This plan 
was tried laft autumn on a convenient farm, and a hundred 
acres of wheat were fown on the land. ‘The wheat and 
grafs lands on this farm are now all dry, whilft the fens. 
around are covered with water. This praétice anfwers fo 
well on this farm, that all the farmers in this parifh are, he 
fays, improving their banks in the fame manner, and fome 
have begun in adjacent parifhes.”’ A 

It is unqueftionably a mode of practice that requires to 
be fully known and underftood, in all. thofe diftrits which 
have lands of this defcription; as by. it great advantages 
may probably be derived. , 

Embanking againf? Lakes. —The bufinefs of. forming em» 
bankments,. in cafes of what are termed lakes, or mires, in 
this part of the country, and loughs. in Scotland and Ire» 
land, is much, more fimple and ealy.than in the preceding 
cafes. It has been remarked by Mr. Beatfon, that: the 
waters in thefé fituations generally fubfide during the fume 
mer months, rifing confiderably in winter, and whenever 
the feafon is very wet. In particular cafes, the extent of 
furface, which is overflown. in the winter feafon, fo far 

exceeds 
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exceeds that which it covers during the fummer, that it 
would be an objet, and fometimes a confiderable acquifi- 
tion, to confine the water within tts fumme: boundaries, or 
to cut off fome of its parts, Where thefe are intended, the 
principal outlet muft be firt carefully examined, and be 
confiderably widened and enlarged; which, on the principle 
already noticed, in {peaking of rivers, will prevent the water 
from rifing fo high as was formerly the cafe. Where the 
levels will not admit of much depth being had, or where the 
ground is of a rocky nature, and would of courfe be diffi- 
cult and expenfive to deepen, the breadth fhould be in- 
creafed as much as poffible, and all obftacles cleared away, 
that the water may run freely in a fhallow ftream. Where 
it is required to afcertain with exaétnefs, or to fix with 
certainty, the future limits of the water, a fection of the 
greateft quantity running out during a flood fhould be 
taken. Suppofe this fection, for example, be ten feet in 
width and four feet in depth; by making it forty feet in 
width, the fame quantity of water will not rife above one 
foot: confequently, by this means alone, three feet in height 
will be gained all round the lake, which, in cafe of em- 
banking it, would be a great objec. During the fummer 
feafon, when the water is lowelt, is the mo& proper time 
for carrying on thefe, as well as other embankments. 
When, however, any materials are to be brought from a 
diftance, they may be, Jaid down or be prepared at other 
feafons, with tle exception of turf, which fhould always 
be ufed as foon as poffible after it is cut. The manner of 
conitruéting embankments of this kind may be {ufficiently 
underftood, from what has been already faid in the other 
defcriptions of embankments: obferving, however, as a 
general rule, that when the materials on the fpot will 
an{wer the putpofe, they fhould invariably be made ufe of, 
although at the expence of digging a trench larger and 
deeper than would ctherwife be necefary. It fhould con- 
flantly be attended to, in executing all forts of embankments, 
that the greateft care be taken to make them perfeélly firm 
and folid, by continually beating them, and examining 
them carefully, during the whole of the time they are in 
the ftate of being formed. 

The various methods and plans of management, which 
are neceflary to be adopted in the improvement of fuch 
lands as, have been gained from the fea, will hereafter 
‘be more’ fully confidered and explained. See Marsn- 
Land. 
EmBankMENT, in Canal-making, is a term for any large 

mound of earth, either for confining the water of a canal or 
refervoir, or upon which a canal or aqueduct is formed 
acrofs a valley or low piece of ground. It may have arches 
under it, for the paffage of a road, a river, or brook: fuch 
are called aguedu@-arches, and ought by all means to be 
conftruéed on the true curve of equilibration, for avoiding 
the great expence and difgrace which attends the failure of 
lefs frientific arches, as at Wolverton on the Grand Junétion 
Canal. See Canat. 
EMBAR, in Geography, a town of Africa, in the 

country of Senegal. 
EMBARCADERO, in Commerce, a Spanifh term, 

much ufed along the coafts of America, particularly thofe 
on the fide of the South fea. 

It fignifies'a place which ferves fome other confiderable 
eity farther within land, for a port, or place of fhipping, 
dé. ¢ of embarking and difembarking commodities. 

: EMB 

Thus Calao is the embarcadero of Lima, the espital of 
Peru; and Arica the embarcadero of Potofi, There are 
fome embarcaderos forty, fifty, and even fixty leagues off 
the city which they ferve in that capacity. of! Sipe: 
EMBARGO, a reftraint or prohibition, laid by a fove- 

reign on merchant-veffels, to prevent their going out of 
port ; fometimes to prevent their coming in; and fometimes 
both, for a limited time. See ProcLamMaTION. 

Embargoes are ufually in time of war; in apprehenfioné 
of invafions, &c. One great occafion of embargoes is, that 
the government may make ufe of the merchant-veflels, with 
their equipage, &c. in armaments, expeditions, tranfporting 
of foldiers, &c.; another is, to ftop the communicaticn of 
intelligence at fuch critical feafons. Embargoes are of very 
mifchievous confequence to commerce. 
EMBARKATION of Ordnance and Stores. The firft 

thing neceflary is to prepare a lift of all the articles to be 
embarked, with the weight of each. This lift mult have 
an ample column for remarks; and the reputed tonnage 
mutt have an allowance of one-third added, for all articles 
whofe weights and meafures are not alwaye the fame, but 
receive, or lofe, in confequence of damp, dirt, &c.; fuch 
as tents, &c.: but the tonnage of ordnance, fhells, thot, 
&c. fhould be fet down at their a€tual weight, according 
to their naturcs, calibres, &c. refpeétively. If veffels are 
paid for according to the tonnage they carry, the mafter 
will, of courfe, {tow away to the beft advantage, and load 
with as much as the veffel can poffibly contain; whereas 
when freighted for a voyage, upon the eltimated tonnage of 
the hold, they will ftow fo very loofely, as both to carry 
lefs, and to fubjeét the cargo to confiderable injury. It is, 
therefore, proper that a naval officer fhould be appointed to 
fuperintend every embarkation, and to fee that every thing 
is {towed to the beft advantage. It may be ufeful, in this. 
place, to fhew how tonnage is eftimated. The ufual method 
of finding the tonnage of any fhip is;—Multiply the length 
of the keel by the Brigtt of the beam, and half that pro- 
du& by the breadth of the beam; divide the laft produé& 
by 94, and the quotient will be the fhip’s tonnage. Thus, 
fay a fhip’s keel meafures 90 feet, and that her beam, i.e 
her extreme breadth, be 30: 

92 X 30= 2700 X 15 = 40500 _—— Tons. 
“o4, = 430.8 

The tonnage of goods and ftores is taken fometimes by 
weight, and fometimes by meafurement ; and that method 
is allowed to the veffel which yields the moft tonnage : were 
it otherwife, the owners would be confiderably lofers in the 
freight of bulky, light articles, on which the calculation by 
weight would give them but little claim to charge; and, 
vice verfad, if ordnance, fhot, &c. were to be carried by 
meafurement, they would be under a fimilar difadvantage. 
In tonnage by weight, zo cwt. make a ton; and in tonnag 
by meafurement, 40 cubic feet make a ton, the fame as in 
timber computations. All carriages, or other ftores to be 
meafured for tonnage, fhould be reduced to their {mallet 
dimenfions, by taking to pieces, and packing into as little 
fpace as poflible. All ordnance is thipped according to 
a€tual weight ; as are alfo mufket cartridges in boxes or 
barrels, and other fuch ponderous articles. The following 
table will exhibit the rates of tonnage allowed for the em- 
barkation of the moft material ftores in the ordnance de- 
partment. ; 



EMBARKATION. 

NA TURE. Number of Articles or Quality. 1 Tons. Cwt. Qrs. i 

ul | 

} Pole fort 264 010 0 

Axes complete with Handles  - - - - Pick 100 ‘gets ole 
Felling 176 014 0 

Barrows, Wheel, Packed - - - - - 20 Bi 

Do. Unpacked - - - - 7 Oe 

Do. Hand, Single . - - - 20 o 18 o 

Budge (or pai) Barrels - - - - 32 ©) 

Bricks - - - - 1020 Pe Nr art) 

Buckets of Wea oe - - - 20 aia ©, 

Carabines, 25 in a Cheft is 11 Square Feet. ; 
‘ Carriages, Standing - 3 = - 42 Pieces Loh fe de 

Do. Do. z = # > 32 Pieces f 10 4,0 

Do. Howitzer . - - mt 10 Inch ¥ 10 OC 

Do Do. . - - - - 24 Pieces fo Map 

Do Do. - - - - 18 Pieces : “ 

Do Do. - - = - - 8 Inch 7 

Do Do. - : - - 12 Pieces Lea Cals, 

Do Do. - - - - - g Pieces pte wee) 

Do Do. - = - - 6 Pieces r2:0,' © 

Do Do. - - - - 4 Pieces © 17 0 
24. Pieces 5 10 0 
12 Pieces 410 0 

Renee Travelling, beetles) with Limber Boxes, Ladles, Spangees ; bare H u 5 

a enenade a a 3 Pieces 219 Oo 
: 24 Pieces 

Medinm { 5 Pisses Fit stale 
Carriages, 6 Pieces, ee with Ammunition Boxes, and 54 Inch 

Howitzer do. = a Zan een 

Carriages for 54 Inch Pragitzet of 10 Cine: - - - _ Ean Nate) 
Do. for 8 Inch do. common - - - —-. Be ae 

Sling-Cart complete = - = : ee 402 

Forge-Cart, with Limber = s = 6 —icctin By 4.00 

Pontoon and Carriage, with Appurtenances - - - ——__. TX jp OysO 
Ammunition Waggon = = - ‘ ——— 418 42 

Gravel Cart. ~ = =~ b pelea AF 216 2 

Duke of Richmond’s elistelalvarda Waggon - ~ - —— 5.0 9 
Road Waggon, with upright Sides - = > see 710 0 

Gin; Triangle complete ES, = : . o 14 0 

Grate for heating Shot - - = z x eee 0 4 2 

Hand-Spikes - ~ - - 120 ti .O:, Co 

Hand-Crows, Lever of 5 ‘Feet - = . = 120 1~o 6 

Hand-Screws - - - | Large 15 Io 0 
Do. - - - ~ | Small 17 RS rao} 

Helves, Picking or + Felling - . - - 300 o 14 0 
Do. Sledge - . - . 300 I. On 0 
Do. Pin-Maul - . - - > 360 SeuawEe) 

Junk - - - - | Cwt, 20 PSs 
Linftocks, with Cocks - - - - 600 tT. 0 oO 

Do. without - - - 1000 Be iOse ie 
Mufquets, a Cheft of 25 is 16 Cutie Feet. 

Do. Do. of 20 is 11 do. 
Match - - - - - | Cwt, 6 14 0 
Powder, whole Barrels - - - - IL tO" 20 

Do. half do. - - ° - 22 L 6..9 
Pitch or Tar, 1 Barrel is 7 Cubic Feet. 

} Piltols, a Cheft of 50 or SP is 10 Cubic Feet. 
Park-Pickets - = . js 40 091 

Pikes - - - - - 280 i ot 
tog - - . “ - | Dozens 12 fot G 

Shovels, j > - - - 109 I 00 
iS dAds, i oad 3 4 g + 6 184 pet oh 

Shovels fhed with Iron . - > - 138 RT ey 2 
Sand- Bags, in Bales, 1 Bufhel - - ~ - 500 012 0 

fe Do. half Bufhel - - - 500 oS 7) 2 

Do. 2 Buthels - - - - 250 ae e.g 
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When ordnance and ftores are embarked, all appertaining 
‘to the fame {pecies fhould be claffed and divided into the 
feveral veffels, in fuch manner as may infure tle fafe arrival 
of a certain portion; thereby avoiding that great incon- 
venience which could not fail to arife, were any one veffel, 
containing the whole of any particular flores, to be loft, 
taken, or unable to make the place of deftination. With 
each piece of ordnance fhould be embarked every thing ne- 
ceffary for its fervice ; fo as to be in{tantly come at, when 
required to be landed. This principle fhould be carried to 
the fulleft extent: even the platforms for the battering 
cannon fhould be in the fame veffel with them ; and, in fhort, 
every precaution ought to be taken to obviate delay, or 
omiffion, or imperfeGtion. In general, all the heavy ftores 
fhould be put in firtt; both to prevent their crufhing lefs 
fubftantial articles, and to ferve as ballaft: the lighter 
ftores, being generally moft perifhable, fhould be ftowed 
uppermoft, ‘and be all numbered according to their feveral 
natures, and to their feveral intentions. Thus, every piece 
of orduance, its carriage, and even all the parts of that car- 
riage, together with its fponges, rammers, limbers, and 
boxes, ought to bear the fame number; fo that, when 
about to be landed, the whole may be difcharged at one 
time from the fhip, and be fent on fhore in that regular 
manner, which may enable the artillery men and artificers 
to mount every one in fucceflion with promptnefs and ex- 
aQitude. All the chefts, barrels, &c. muft be-lettered 
and numbered diftintly, in fuch manner as may indicate 
their refpeétive contents. The numbers, &c. ought to be 
painted in clear white on a black ground, thereby to be 
legible at night: for the fame purpofe, it would perhaps 
be found ufeful to have the letters marked with white- 
headed tacks; fo that, when not legible, for want of light, 
as often happens, they may be traced with the finger. In 
fhipping gun-carriages, it is eligible to fend them down 
into the hold, &c. without taking off the axle-trees from 
the cheeks; as they cannot be replaced without proper 
workmen, and a tedious operation. When a carriage is 
difmounted, all the {mall articles, {uch as elevating-{crews, 
linch-pins, drag-wafhers, &c. fhould be carefully colle€ted, 
and fecured either in a {mall box, or in a bag of leather, 
tarpaulin, &c. duly marked. 

In order to give more room, all articles, of the fame de- 
fcription in particular, fhould be placed fo as to lock into 
each other, or to fit in fuch manner as may leave the leaft 
poffible intervals. A perfon fhould attend to regifter, not 
only the feveral articles as they fhould be fhipped, but to 
note the exatt part of the hold, &c. where each might be 
ftowed. Thefe precautions, added to the affixment of 
particular marks, fuch as numbers, in white paint, on each 
bow, and each quarter of every tranfport, fo as to be dil- 
tinguifhable at feveral miles diftance, will tend covfiderably 
to facilitate the debarkations, and enable th> feveral com- 
manders and public officers to afcertain with perfe& pre- 
cifion the amounts of loffes, and the fituations of the feveral 
ftores, aceording as veflels may lie to windward, or to lee- 
ward, &c. It is a matter of confiderable importance in 
embarking ftores, to have them ready at hand which would 
be the firft wanted in cafe of emergency: as well as to 
arrange them in fuch manner as fhould anfwer the purpofes 
of the expedition in the moft efficacious manner. Thus, 
if it is expected that troops will have to difembark in 
the prefence of an enemy, the light field-pieces, and howit- 
zers, in lien of being fent below, ought to be kept, together 
with all their implements, and a certain portion of their am- 
munition in fome fecure part, whence they could be lowered 
into the boats ata fhort notice. Entrenching tools fhould 

alfo be held in equal readinefs, together with abundance of} 
fand-bags. When troops are to be embarked, eve rcs 
caution muft be taken to prevent confufion, and to obviate 
danger. Certain corps fhould be appointed to be in readinefs 
on given days at particular rr. ; taking with them only 
fuch baggage as fhould be allowed on the occafion. The 
ftores of every defcription and the difpofable lumber fhould 
be previoufly fent on board, under charge of the qnarter- 
matter, who fhould be particular in feeing that every thing 
neceflary to the comfort and efficiency of the troops were 
duly arranged. The tranfports being in readinefs, they 
fhould, if poffible, be brought up to a pier, fo that, by the 
aid of gang-boards, the files might march on board at once ; 
otherwife recourfe muft be had to boats and eer in 
which the troups muft proceed from the fhore to the fhip- 
ping. The lee-fide is generally preferred for embarking ; 
it being the fmootheft water, and often the afcent up the 
gang-ladder lefs difficult. The fafeft mode is for the arms 
to be handed up into the main chains, and from thence into 
the veflel. The bayonets ought to be well fecured to their 
fcabbards, and the pouches fhould be buttoned down. The 
men neareft the gang-ladder fhould be the firft to afcend ; 
the others taking care to balance the boat, &c. as fhe 
becomes lighter, and requiricg equipoife in confeqvence of 
being quitted by the troops. It fhould be obferved as a 
ftanding regulation never to let one boat lie abreatt of 
another that is difcharging her crew into a-veflel: otherwife 
there will not only be danger of broken-legs, but of being 
upfet : each boat fhould range up under the lee-quarter, i 
fucceffion, aud when evacuated by the troops fhould pull 
a-head, by means of a painter, or a boat-hook, fo as not to 
impede its fucceffor. When the troops are on board boats, 
they fhould fit as low as poffible, keeping their mufkets 
perpendicular, and refted on the bottom, or on their own 
feet. In going on board the men fhould proceed very 
leifurely and filently to their places, {preading fo as to 
preferve the due time of the boat, and fitting down fo foon 
as duly arranged. In cafe of accident, or running foul of 
any other veffel, they fhould be particularly enjoined to 
remain feated, ard not to obftru& the boat’s crew in their 
endeavours to remedy the mifhap. Where troops are to 
embark in the face of an enemy, the greateft order and 
coolnefs will be requifite ; efoccialiy when within the reach 
of their cannon. If the embarkation in boats is to be made 
from a fhip, they muft all be manned from that fide leaft ex- 
pofed to the enemy’s fire; the fhip covering them as they 
fucceffively put off, and reft on their oars, until the whole 
may be ready to ftart tozether by fignal ; after which no time 
fhould be loft in gaining the fhore,and in forming on the beach. 
It fometimes occurs, that a river is to be croffed in boats for 
the attack of an enemy pofted on the oppofite bank: in 
fuch cafe, the number of boats being previoufly afcertained, 
the troops muft be told off into as many divifions as there 
may be veffels to convey them, the ftrength of each divifioa 
correfponding with the tonnage of that it is to occupy. 
Each divifion then proceeds on board with rapidity, but with 
perfect regularity, and the whole put off without delay. 
Where the water is rather. fhallow, the boats muft lie 
out fo far as to be afloat after the men have, by wading, 
got on board. All debarkations from boats and fhip- 
ping fhould be conducted with as much order as cir- 
cumftances may admit; and even when troops are driven 
back to their boats, as much fhould be preferved as the 
prefflure of purfuit may allow. Tt isa/well-known faét, 
that many re-embarkations have taken place in the prefence 
of a fuperior force without diforders, or allowing the enemy 
to make a fingle prifoner. The greateft danger generlly 
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prifes from allowing the boats to lie in fo clofe, as to touch 
the ground, whereby, when the troops have got on board, 
they have been unable to pufh off, and thus remained fub- 
jeQ to a galling fire. When re-embarking after a repulle, 
it fhould be ftudied to man fome of the craft, (efpecially a 
few of the lighteft conftruétion, and any gun-boats whofe 
draught of water may allow them to le near the beach, ) 
for the purpofe of covering the retreat, and to take in flank 
fuch of the enemy as fhould follow the fugitives into the 
water. When fuch a precaution is obferved, the embark- 
ation will proceed quickly, and the enemy will content 
themfelves with a diftant fire on the retreating force ; in 
lieu of mixing pell-mell, as they would do if there exifted 
no pre-eftablifhed check. Troops embarked on board 
tranfports, or fhips of war, are only allowed three-fourths of 
a feamen’s ration of provifions ; unlefs when aéting as ma- 
rines, when they are on a footing. The mefles are formed 
of fix men in each, for each of which a {pace of fix feet 
{quare is allowed, that is, 36 {quare feet ; but only four are 
ever there at the fame time, it being a rule that one- 
third of each mefs fhould always remain on deck. When 
embarked for foreign fervice, fix women are allowed pro- 
vifions for every hundred men ; and when on home {fervice, 
ten women are allowed with the fame number. That part 
of the charter-party which relates to the provifion, firmg, 
candles, utenfils, &c. intended for the ufe of the troops, 
is always fubjeét to the infpection of their commanding of- 
ficer on board ; and is fometimes copied out, and hung up 
in the cabin, open to the perufal of all. The regulations re- 
garding fmoking, extinétion of lights, &c. are alfo pofted 
up in various parts, together with the whole allotment in re- 
gard to births, mefles, and particularly the accommodations 
for the officers of the veffel, and thofe attached to the troops. 
Zt being neceflary to eftablifh fome limit for the quantities 
of baggage taken on board, the following proportions were 
fixed for that purpofe. 

Fora field-officer = = 
For a captain - = 
For a fubaltern = “ 

General ‘officers are rarely limited, but it is ufually inti- 
mated to all embarking, that the quantity of baggage 
fhould be reduced as much within bounds as might be prac- 
ticable. 
. The embarkation of horfes is ufually effeted by means 
of flings of canyas, which pafling under their bellies, and 
being duly fecured with cords, enable the crew to hoift 
them in, and‘to lower them down between decks without 
doing the fmalleft injury to the animals; which, however 
fpirited they may be while on terra firma, generally become 
perfeétly paffive under fuch circumftances. On arriving at 
the place of deftination they are debarked in the fame man- 
ner. It certainly is among the moft important improvements 
in this branch of fervice, that the horfes can be flung, during 
bad weather, to the beams in fuch manner as to prevent 
their fuffering in confequence of the fhip’s motion. Yet we 
cannot but judge, from the crippled ftate in which cavalry 
are fometimes debarked, that much room remains for im- 
ovement. 
EMBARRAS, Emparrasment, a French term, though 

now naturalized; denoting ‘a difficulty, or obitacle, which 
perplexes or confounds a perfon, &c. 
EMBASIS, in the writings of the Ancient Phyficians, 

the name of a large veffel, in which they prepared their me- 
dicated baths, and which was capable of holding: the perlon 
to be bathed at his full length. 
ELMBASSADOR, or Amuassapor, is a public minif- 
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five tons. 
three tons. 
a ton and a half. 
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ter fent from one fovereign prince or independent flate to 
another, as a reprefentative of that prince or flate, and fur- 
vifhed with credentials which verify his miffion as an embaf- 
fador. 

Such a public minifter is called in Latin /egatus, or orator, 
but the meaning of the word embaflador is much more ex- 
tenfive. The only circumftance in which the modern embaf- 
fador and the ancient legatus agree is the protection of the 
law of nations. See Lecarion. 

The Englifh word embaffador is probably derived from 
the Spanith embaxador, the fame as the French ambaffadeur, 
which comes from amba/ciator, a Latin word of the mid- 
dle age, formed of amba@us, or ambad, an agent, domettic, 
or client among the Gauls. The term amba/cia is found 
in the Salic law, Tit. xix. and in the law of Burgundy. 

The cuttom of fending embafladors dates from the origin 
of civil focieties. As foon as mankind were divided into 
diflinst nations, differences would arife which muft be 
amicably fettled by the interference of neighbours, guarded 
againft by the protection of the more powerful, or decided 
by wars ending in reconciliations. The negociating of thefe 
mediations, alliances, and treaties of peace is entrufted to pub- 
lic minifters ; and fovereign princes having, like private per= 
fons, interefts to difeufs with other princes regarding their 
own concerns as individuals, fuch as the contracting of ma- 
trimonial alliances; the management of thefe tranfaétions 
is likewife confided to public minifters, or negociators. See 
NeGocyarion. 
Among the public minifters fert as negociators, from one 

independent ftate or fovereign prince to another, embaffa- 
dors hold the firt rank. Envoys, minifters plenipotentiary, 
and refidents, are negociators of lefs eminence. (See En- 
voy, PrenitrorznTiary, and Resipenr.) Their func. 
tions are the fame ; they are equally under the protection 
of the law of nations, and they enjoy nearly the fame -pri- 
vileges. 

The pre-eminence of embaffadors manifefts itfelf chiefly 
in the particular ceremonial of their reception in the coun- 
try where they are appointed to refide. They are entitled 
to be faluted with the firing of guns; to be complimented 
by deputies of the prince or ftate to which they are fent ; to 
make a folemn public entry ; to {peak at the audiences they 
obtain with their heads covered ; to have places of honour 
affigned to them at all public ceremonies; to keep a canopy 
or throne in their dwelling ; and, fince the year 1593, when 
this title was firft given them at Rome, to be ftyled excel- 
lencies. The name of embaffador, Cicero obferves, is facred 
and inviolable: “non modo inter fociorum jura, fed etiam 
inter hoftium tela incoluma verfatur ;” (In Verr. orat. 6.) 

The privileges which embaffadors fhare with other pub- 
lic minifters, fent as negociators, are. 

1. The right of being received by the prince or ftate to 
which they are deputed, unlefs there be a juft caufe for 
refufing to receive them. The duke of Buckingham, fays 
Hume, had Englifh familiarity, and French levity, two. of 
the molt offenfive qualities in an embaflador. When, in 
1626, he was defirous of being once more embaffador at the 
French court, it was fignified by the French embaflador to 
the court of St. James’s that for reafons well known to the 
duke his perfon would not be agreeable to his moft Chrif- 
tian inajelty.. His prefumption to talk of love to the queen 
in a former embafly had given offence, and would have been 
a jult caufe for his non-admiffion. 

‘Lhe correfponding obligation of receiving foreign embaf+ 
fadors has its foundation in the deareft intereits of fociety 
and of humanity. Asnations are in continual need of mus 
tual alliftance, they could never freely communicate, if the 
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law of nations had not made it an imperious duty to all {lates 
to admit the embaffadors who are fent to them. Even the 
embaffadors of an enemy have a right to be received and to 
be heard, fince it is the duty of nations at war with each other 
to endeavour by all poffible means to re-eftablifh the accuf- 
tomed relations of peace and amity. 

2. The inviolability of their perfons. Embafladors re- 
prefent the fovereign or chief magiltrate of an independent 
ftate ; their miffions are frequently of the moft delicate na- 
ture, and could not be accomplifhed if the fecurity of their 
perfons were not exprefsly provided for. Thofe who in- 
fult an embaflador infringe not only the civil law, which 
forbids the doing of injuries in general, but more particu- 
larly the public law of nations, which extends its fpecial 
protection to public minifters, that the harmony of nations 
may not be difturbed, or if unfortunately the ties of friend- 
fhip have been breken, that the effeting of a reconciliation 
may labour under no reftraint. The f{malleft infult offered 
to an embaffador ought to be punifhed with the greatett 
feverity ; the negleét to punifh the offender is a juft caufe of 
war. 

If an embaflador grofsly offends, or makes an ill we of his 
character, he may be fent home, and accufed before his maf- 
ter: who is bound either to do juftice upon him, or avow 
himfelf the accomplice ofhis crimes. (Mont. Sp. of L. 26. 22.) 
But writers on the law of nations are not agreed, whether 
this exemption of embaffadors extends to all crimes, as well 
natural as pofitive : or whether it only extends to fuch as are 
mala prohibita, as coining, and not to thofe that are mala 
in fe, as murder. Our law feems formerly to have taken in 
the reftriGtion, as well as the general exemption. For it 
has been held, both by our common lawyers and civilians 
(1 Roll. Rep. 175. 3 Bulitr. 27.) that an embaffador is privi- 
leged by the law of nature and nations; and yet if he com- 
mits any offence againft the law of reafon and nature, he 
fhall lofe his privilege (4 Inft. 153.) ; and therefore, if an 
embaflador confpires the death of the king in whofe land he 
is, he may be condemned and executed for treafon ; but if 
he commits any other fpecies of treafon, it is otherwife, 
and he mutt be fent to his own kingdom. However, the 
general practice of this country, as well as of the reft of 
Europe, feems now to purfue the fentiments of the learn- 
ed Grotius, that the fecurity of embafladors is of more im- 
portance than the punifhment of a particular crime. And 
therefore few, if any, examples have occurred within a cen- 
tury paft, where an embaffador has been punifhed for any 
offence, however atrocious in its nature. 

Even the domeftizs and the perfons in the retinue of an 
embaflador are inviolable. 1fany one of them were infult- 
ed, the punifhment ought to be as fevere as if the infult 
had been offered to the embaflador himfelf. “he domeitics 
of the duke of Créqui, French embaflador at Rome, having 
been infulted by the Corfican guards of Pope Alexander VII. 
Louis XIV. infifted upon their being feverely punifhed. 

But this inviolability extends only to the perfons who 
eompofe the embaflador’s family, as his wife and children, 
and who being atually in his retinue are regiftered as fuch 
by the police of the country where he refides. Should, how- 
ever, any of them be guilty of a great crime, as a forgery, 
theft, or murder, it would be no violation of the law of 
nations to claim the offender, and to punifh him according 
to the laws of the country. When Sully refided in Eng- 
land as embaffador of Henry IV of France, he was informed 
that one of his gentlemen had killed an Englifhman in a 
houfe of illfame. He immediately got him arrefted, and 
fent word to the magiltrates of London that they might 

feize the murderer. The latter having been tried, the king 
of England granted him his pardon and his liberty. 

In confequence of this inviolability the actions of an ems 
baffador or of any perfon in his retinue are not fubje& to the 
controul of the private law of the country in which he is 
appointed to refide ; and with regard to civil fuits they can- 
not be profecuted for any debt contracted in that country 
as longas the embaffador. continues in it in his public cas 
pacity. This privilege is allowed in the Englith courts of 
law, and, the-more effeCtually to enforce the law of nations 
in thisrefpeét, when violated through wantonnefs or info- 
lence, it is declared by the itacute 7 Ann. c, ¥2. (an act 
pafled in 1708, in confequence of the arreft of an embaffa- 
dor from Peter the Great, czar of Mufcovy, for a debt of 
go/.) that all procefs whereby the perfon of any embaffador; 
or of his domettic or domeftic fervant, may be arretted, or 
his goods diftrained or {eized, fhall be utterly null and void 5 
and that all perfons profecuting, foliciting, or executing 
fuch procefs, being conviéted by confeffion on the oath of 
one wituefs, before the lord chancellor and the chief juftices, 
or any two of them, fhall be deemed violators of the laws 
of nations, and dilturbers of the public repofe; and thal] 
fuffer fuch penalties and corporal punifhment as the faid 
judges or any two of them, fhall think fit. But it is exprefs- 
y provided, that no trader, within the defeription of the 
bankrupt laws, who fhall be in the fervice of any embaffa- 
dor, fhall be privileged or proteéted by this aét; nor thall 
any one be punifhed for arrefting an embaflador’s fervant, 
unlefs his name be regiftered with the fecretary of ftate, and 
by him tranfmitted to the fheriffs of London and Middlefex. 
Thefe exceptions are ftriGly conformable to the rights of 
embafladors, as obferved in the moft civilized countries. In 
confequence of this ftatute, thus declaring and enforcing 
the law of nations, thefe privileges are now held to be part 
of the law of the land, and are conftantly allowed in the 
courts of common law. (Fitz. 200. Stra. 797.) Black 
ftone’s Commentaries, vol. i. and iv. 

. The moft perfect freedom and independence in the 
difcharge of their official duties. This isa further confe~ 
quence = their inviolability. Ifan er fhould even 
excite difturbances, or enter into any confpi inft the 
prince, or the ftate to which he is fent, the pac care ea 
of Europe is in favour of the opinion of the learned Grotius, 
in his book ** De Jure Belli et Pacis,” that the inviolahi- 
lity of an embaffador is of greater importance Yhan the 
punifhment of a particular crime. His public character 
ought to be conftantly and invariably refpeted; but he may 
be difmiffed, and fent back to the prince or ftate whofe repre- 
fentative he is. The bifhop of Rofs, embaflador of the queen 
of Scotland at the court of Weitminfter, having engaged in 
a confpiracy with the duke of Norfolk acai the queen, 
he was arrefted, confronted with his accomplices, and fent 
back to Scotland. In the reign of Henry LV. of France, 
the Spanith embaffador took a part in the confpiracy of the” 
count d’Auvergne and duke d’Angouléme, who were both 
tried ; but no mention was made of the embaflador. A cer- 
tain Mérargues had agreed, with the fecretary of the fame 
embaflador, to deliver Marfeilles into the hands of the Spanifh 
monarch. The French parliament condemned Méra' 
to death; but the Spanifh fecretary was delivered to the 
king of France, who gave him up to the Spanifh embafladors 
and obliged the latter to fend the fecretary out of the king 
dom. 

Ifan embaflador be difmiffed and efcorted to the frontiers, 
he is entitled to the privileges and immunities of his dig- 
nity, as long as he is on the territory of the ftate that fends: 
him back. He ought alfo to be allowed a convenient time 
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to prepare for hisdepartuve. ‘I'bis indulgence mult even be 
granted to the embaflador of a power againit which a decla- 
ration of war has been iffued, and he muit be furnithed with 
aflports to retura home unmolefted. ‘The cuftom of the 
Turks, who, in the cafe of war being declared, confine the 
embaflador of the power againft which it is declared in the 
cattle of the Seven ‘l'owers, is in direct violation of the law of 
nature, and of the public law of nations, ‘The enlightened 
fovereigns of Europe fhould join in remonftrating againft 
fo unjuit a practice, and infift upon its abolition. 

4. The inviolability of the houfe in which they refide. 
An embaflador’s dwelling is afacred afylum, where no per- 
fon can be arrefted without the embaffador’s confent. An 
felon, however, that might have taken refuge in an pes 
‘fador’s houfe, ought to be given up to the criminal juitice 
of the country. 

Neither have embaffadors the right of trying or punifh- 
ing, within the walls of their manfion, perfons of their re- 
tinue who have beer guilty of any crime. ‘Though inde- 
pendendent of the criminal and civil laws of the country in 
which they refide, they cannot exercife any judicial func- 
tions, becaufe the judicial power of the fovereign they -re- 
prefent does not extend to that country. 

g. The right of having divine fervice performed in their 
houfes, at a chapel of their own, according to the rites of 
the worfhip of their country: but embaffadors cannot 
claim the free accefs of others to their chapel than the fub- 
jeGs of the country they reprefent, who are under their 
{pecial protection in this refpeét. At the time when the 
Proteflants were cruelly oppreffed and perfecuted in France, 
the French Proteftants refiding at Paris have frequently 
been molefted in going to and coming from the chapel of 
the Dutch embaffador; but he had no right to remonftrate 
againft this cruelty, becaufe it was exercifed on the fub- 
jects of the king of France. 
_ 6. The right of being exempt of all duties, charges, 
taxes, ets excife and cuftom dues. This right has 
fometimes been reftricted in countries where it had been 
abufed by embaffadors, who, forgetful of their dignity, 
had not {crupled to make it a cover to an illicit trade. 

7.The privilege, that in cafe of death, the houfehold 
furniture, moveables, and perfonal property of embaffadors, 
or of any individual in their retinue, devolve to their heirs, 
though aliens, without being liable to any deduGion, tax, 
or alien duty, commonly pa *¢ Droit d’Aubaine.”” But 
this right does not extend to immoveables, or landed pro- 
perty. 

8. The right of legalizing or certifying the authenticity 
of documents or writings which are. to be tran{fmitted to 
the ftate or country which they reprefent, and that of grant- 
ing paflports to the natives of that country. 

g. The right of following the court at which they are 
‘appointed to refide, to whatever place that court is remov- 
ed to, unlefs the prince fhould declare his abfence to be 
merely temporary, and requeft the embaffador’s non-attend- 
ance. During the feven years’ war in Germany, from 1756 
to 1763, the Englifh embaflador at the court of Berlin 
attended the great Frederick of Pruffia at all his head- 

_ quarters. 
ro. Laftly, embaffadors confider themfelves as entitled, 

and indeed cuftom appears to have fanétioned it ae a right, 
to receive fome yaluable trinkets as prefents at their laft 
audience, when they take leave of the prince at whofe court 
they have refided, 5 

Eimbafladors onght to be very attentive not to fuffer any 
of their privileges or immunities-to be infringed upon ; 
meither ought they to pals over any attack on the perfon or 

dignity of the prince, or on the character of the ftate they 
reprefent. Whenever they have a complaint of a breach of 
privilege to prefer at the court where they are appointed te 
refide, they are fupported in their demands of redrefs by 
the whole diplomatic body, or corps diplomatique, that is 
to fay, by the aggregate of all the foreign minifters refid- 
ing at the fame court. 

But embafladors cannot claim their privileges and immu- 
nities, unlefs they have proved their miffion as embafladors 
by the delivery of their credentials; nor can they difplay 
their character ef public minifters in any other country than 
that to which they are fent in that quality. When they 
are under the neceflity of traverfing the dominions of any 
other fovereign prince, they muft provide themfelves with 
the permiflion to travel through that country by means of 
regular paffports, for the law of nations does not oblige 
a prince or nation to refpeét an ambaflador on bis journey 
through their country, if he fhould attempt to traverfe 
that country without having previoufly obtained their per- 
miffion. 

At Athens the embafladors from foreign princes and 
flates always mounted the tribunal, or pulpit, of the pub- 
lic orators, and there opened their commiffion, and acquaint- 
ed the people with their bufinefs. At Rome they were in- 
troduced to the fenate, and delivered their commiffion to 
them. Among us they make their addrefs immediately and 
folely to the king. 

Athens and Sparta, fays M. Tourreil, when in all their 
glory, were never fo much delighted as to fee and hear a 
number of embaffadors in their affemblies, fuing for their 
protection or alliance. It feemed to them the nobleft ho- 
mage that could be paid them; and that {tate which receiv- 
ed the moit embaflies, was judged to have the advantage 
over the other. 

There are fome ufages to which embafladors ought to 
conform. They fhould never attend at any marriage, chrif- 
tening, funerals, or other private folemnity ; nor muft they 
even go into mourning on any occafions of their own, be- 
caufe ,they are no longer private individuals; they are 
Fv reprefentatives of a fovereign prince or independent 

ate. 

Embaffadors, in modern times, are either ordinary or ex- 
traordinary. ; 

An embaffador ordinary is he who conftantly refides at 
the court of a fovereign prince or independent {ftate, to 
maintain a mutual good underftanding between the two 
ftates, to watch over the permanent interefts of his coun- 
try, to tranfacét fuch affairs as may occur, and to give a re- 
gular account of his proceedings and obfervations to the 
prince or ftate which he reprefents.. The practice of keep- 
ing embafladors ordinary in foreign courts is but of mo- 
dern invention. It is generally afcribed to the cardinal 
de Richelieu. Raymond de Beccaria, baron de Forque- 
vaux de Pavie, knight of the order of St, Michael, was one 
of the firft public minifters who refided permanently at a 
foreign court. He was fent to Spain in 1565, as embatifa- 
dor ordinary of Charles IX. of France at the court of 
Philip IL. probably on account of the mifunderftanding 
which prevailed between the Spanifh monarch and his con- 
fort Elizabeth, who was a French princefs. 

The frequent intercourfe which takes place between mo- 
dern nations; the many relations in which they ftand to 
each other ; their mutual interefts ; their political and com- 
mercial jealoufies ; the with of being rapidly and confidently 
informed of their refpective projects, enterprifes, connec- 
tions and partialities, of the {prings by which their govern- 
ments are fet in motion, a of the general sdiiiation 

2 Q 



EMBASSADOR. 

of their concerns abroad and at home; and laftly, the want of 
a powerful proteétion for individuals trading in foreign 
countries, are indeed circumftances which confer on the 
permanent refidence of public minifters in foreign courts 
a high degree of public convenience and utility. Every 
independent European ftate has adopted the prattice, 
except the Helvetian Republic, and the fublime Ottoman 
Porte. Thefe two ftates have hitherto at leaft employed 
only embaffadors extraordimry. 

An embaffador extraordinary is he who is fent from one 
mb prince or independent ftate to another on fome 
particular occafion or emergency, and who retires as foon as 
the bufinefs of his miffion is terminated. Hence it follows 
that an embaflador extraordinary may be difpatched to a 
court or country where an embaflador ordinary of the fame 
prince or ftate is permanently refiding, ‘Thus the king of 
Great Britain appointed Mr. Rofe embaflador extraordinary 
to the United States of America in 1808, for one particu- 
lar purpofe, whilft the honourable Mr. Erfkine continued as 
Britifh embaflador ordinary at Wafhington. 

In ancient times, all embaffies were extraordinary. They 
were generally undertaken from motives of neceffity, policy, 
or adulation, fometimes even from the mere love of magni- 
ficence, and commonly compofed of a great number of 
embafladors. ‘This ufed alfo to be the cafe with the ex- 
traordinary embaffies of the Swifs, becaule every canton 
appointed its embaffadors. The embaffy which Switzer- 
land fent to the king of France in 1663, confifted of forty- 
two embaffadors, 

in our days, extraordinary embaffies of more than one 
embaflador, are very rare; at leaft they never confift of 
more than three embaffadors. Their number, however, is 
noways limited by the public law of Europe ;-neither is the 
retinue or train of an embaffador extraordinary reftrifted to 
any particular number of perfons. It ought only not to be 
fo numerous as to create any uneafinefs in’ the country 
where the embaflador extraordinary is appointed to fe- 
journ for a fhort time. The duke of Feria, who went to 
France as embafflador extraordinary of the king of Spain, 
to compliment Louis XIII. on his accéffion to the throne, 
after the death of Henry IV. had fo numerous a retinue, 
that the governor of Bordeaux refufed to admit him in that 
city. He affigned him his quarters in one of the fuburbs, 
and wrote to inform him, that he could not admit him in 
the place, becaufe his train formed a fmall army, which 
might eafily affail the governor with a thoufand firelocks. 
This cautious condu@ of the governor was fully approved 
of at the French court. 

Extraordinary embaffies are generally very brilliant. The 
earl of Mancheiter’s public entries into Venice as extraordi- 
nary Englifh embaffadorin 1698 and 170°, are defcribed as 
uncommonly magnificent. His excellency was attended by 

" fixteen footmen, and fix pages, dreffed in velvet and gold 
brocade, befides his fecretary, anda confiderable number of 
Englith gentlemen. 

The embaffador extraordinary has the precedency before 
the embaflador ordinary of the fame power. When it 
happens that an embaflador extraordinary is fent to the 
fame court after another embaflador extraordinary, he who 
is laft arrived has the precedency, unlefs the prince or 
ftate by which they are appointed determines their rank dif- 
ferently. When embafladors ordinary are relieved, he who 
is going to quit the court or country where he has refided 
walks at the right of his fueceffor in proceeding to the 
audience: but, in returning, he gives the right to the new 
embaflador, becaufe his funftions are terminated by the 
farewell audience. : 

With refpeét to the rank of foreign embaffadors refiding 
at the fame court among themfelves, the nuncio of the pope 
was always confidered as holding the firft rank at the French 
court before the eitablifhmeut of the French republic iw 
1792. He ufed to compliment the king on particular occa- 
fions in the name of tke whole diplomatic body. In other 
courts the French embaffador had the precedency before the 
embafladors of any other kingdom, ‘The Spaniards alone 
difputed his pre-eminence for a time: but it was folemnly 
recognized by Spain in 1462, and no other power did ever 
difpute it. The French embaffador claimed even the prece- 
dency before the Ruffian imperial embaffador. _M_ D’Et- 
terno, the French embaflador at the court of Berlin in 1786, 
found himfelf highly offended, that the queen of Pruffia, con. 
fort of the late Frederick William 11. fat down to cards 
with the Ruffian embaffador, whilft he was only invited to 
take ahand with the princefs Friderika, eldeft daughter of 
the king of Pruffia, at prefent duchefs of York. 

The right of fending embaffadors is generally vefted in 
the prince or chief magilrate, to whom the exercife of the 
executive power is entrufted in independent ftates. It isan 
effential attribute of fovereign power. Yet it is not abfo- 
lutely neceffary that a prince be in the aétual poffeffion of 
this power to appoint embaffadors; provided he have not 
abdicated the crown, his embafladors ought to be received at 
other courts, unlefs there be fome political motives for refu- 
fing their ‘admiffion: but even in that cafe- they are like 
other public minifters; under the fpecial proteétion of the 
public law of nations, 

The a€tual poffeffion of the fovereign power, whatever 
may have been the means by which it has been acquired, is 
confidered as a fufficient title to the right of fending embaf- 
fadors, and the embafladors of an ufmrper have biel bees 
admitted in courts where thofe of the lawful prince have 
been refufed. The embaffadors of Cromwell were received 
in France, when Charles II. himfelf could not obtain an 
audience. 

To admit an embaffador, is to acknowledge the fovereign- 
ty of the prince, or the independency of the ftate which 
he reprefents. France acknowledged the independence of 
the United States of America, by admitting Franklin as 
their emnbaffador before they were declared independent by 
Great Britain. i 

During the minority of a monarch the regent may appoint 
embaffladors, but always in the name of the king. ‘They 
reprefent him in whom the executive power is vefted by the 
conftitution and not his fubftitute. It is this reprefentative 
dignity which fubjeéts the proceedings and motions of em- 
baffadors to formalities and ceremonies that frequently im- 
pede and obftrué their negociations. Hence it is not un- 
ufual to appoint a firple minifter plenipotentiary to carry on 
an important and difficult negociation, but to furnifh him at 
the fame time with the credentials of an embaffador extraor- 
dinary, with the ftri@& injunGion not to make any ufe of 
them unlefs he fhould be fuccefsful in his miffion. In that 
cafe he delivers them only at the clofe of the negociation, juft 
before the figning of the treaty, which derives a certain ad- 
ditional folemnity for being figned by an embaffador extra- 
ordinary. " 

As the fun@ions of an embaflador confift in watching 
in the country where he is appointed to refide over the inte- 
refts of the ftate which he reprefents, in making regular re- 
ports of his proceedings, and in communicating every cir- 
cumftance, the knowledge of which is deemed of import- 
ance to the minifter at the head of the department for 
foreign affairs in his own country, it follows that an embafla- 
dor ought to be well acquainted with the political ftate and 
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the language of the country in which he refides, with the 
temper and @ifpofition of the prince or chief magiftrate by 
whom it is governed, with the particular character of the 
minifter who manages its foreign affairs, with the relations 
of that country with the other powers of Europe, and with 
the particular policy which influences them towards that 
country. ‘To this indifpenfible political information an em- 
baffador ought to join a confummate kaowledge of mankind 
in general, an incorruptible integrity, an enlightened pru- 
dence, a fagacious judgment, mild and refined manners, an 
ane addre(s, a generous difpofition, found difcretion, 
and dignified firmnefs, and above all a great command over 
himfelf. ‘[‘his catalogue of qualities, which are rarely com- 
bined, fhews how difficult it mult be to find fit fubjects for 
embaffies. There is in France a fort of diplomatic grada- 
tion through which all individuals employed in miffions to 
foreign courts are generally obliged ta pafs. The firft ftep 
is that of fecretary of legation of the fecond elafs, then 
follows that of fecretary of legation of the firft clafs; the 
third ftep is that of minifter plenipotentiary, and the fourth 
that of embaffador. Frequent exceptions, however, take 
place with regard to the appointment of embaffadors, who 
are fometimes taken from the army. (Wicquefort. l’em- 
baffadeur et fes fonétions. Pecquet. difcours fur Vart de 
négocier. L’efprit de Leibnitz, tome ii. Cheiterfield’s 
letters ccii.. ecxix. clti, celxxxviii.) 
EMBASSADRESS, in French Ambaffadrice, is, in the 

common acceptation of the word, the wife of an embaflador, 
who as fuch fhares his rank and privileges. But there have 
been embaffadreffes in their own right, or female embafladors. 
The famous league of Cambray was figned, in 1508, on the 
part of the emperor, by Margaret of Auftria his daughter, 
to whom he had given full powers for that purpofe. The 
peace concluded at Cambray, in 1529, in confirmation of 
that of Madrid, was alfo fined by the fame Margaret of 
Auftria, duchefs of Parma, in the name of Charles V. and 
by Louifa duchefs of Savoy, mother of Francis I. by virtue 
of full powers given to thefe two illuftrious ladies by the 
emperor and the king of France. In the year 1645, 
Louis XIV. exprefledly appointed Madame la Maréchale 
‘de Guébriant his embaffadrefs extraordinary, to confign 
Mary de Gonzagues, daughter of the duke of Nevers, to 
the arms of her royal hufband, the king of Poland, who had 
married the princefs by procuration. Circumftances might 
indeed arife in which a lady might with great propriety be 
appointed embafladrefs at the court of a ks princefs, 
into whofe confidence fhe might more eafily infinuate herfelf 
than an embaflador. In fuch cafes fhe would be under the 
fpecial proteétion of the law of nations, and enjoy alk the 
rights and immunities of .an embaffador. 
EMBASSY, formerly Embaffage, in French Ambaffade, 

fegatio, is the charge or office of an embaflador, or any other 
public minifter fent to reprefent one fovereign prince or inde- 
pendent ftate at the court of another. It alfo denotes the 
folemn meffage, miffion, or errand, on which fuch a public 
mir.ifter is fent. 

F. Daniel obfefves, that under the ancient French kings, 
their embaflies confifted of a body, or number of perfons, 
joined together in commifGon, and who compofed a kind of 
council ; fomething like which is {till retained at treaties of 
peace, Thusthe French embafly at Nimeguen, for the 
peace confifted of three plenipotentiaries ; that of Utrecht, 
of two, &c. See EmBassapor. 
EMBATTLED, aterm in Heraldry, when the outline 

of any ordinary is notched fo as to reprefent.the battlements 
See BatTTLEMENT. 

EMB 

None were fuffered, in ancient times, to embattle their 
honfes, but thofe who had great dignities, as the baroes, 
and the like. Camden proves this in his account of Tun. 
ftal’s feat in England, in which he e&preffes it asa fignel 
mark of the royal favour, that he had liberty given to em- 
battle it. The heralds exprefs this embattled line by the term 
crenelle ; and when it has the embattling on both fides, 
which is the more rare, they call it dréef2; which fee. 

EMBAUL, in Geography, a town of Africa, in the 
kingdom of Damel. N. lat. 15° 15. W. long. 15° 37’. 

EMBDEN. See Empen. 

EMBELIA, in Botany, corrupted from the Ceylon 
name Aembilla. Burm. Ind. 62, t.23. Juff. 427. (Ri- 
befioides ; Linn. Fl. Zeyl. 190.) Clafs and order, Pentan- 
dria Monogynia. Nat. Ord. uncertain. Jaf 

Gen. Ci. Cal. Perianth fmall, five-cleft, inferior. Cor. 
Petals five, regular, undivided. Stam. Filaments five, 
equal; anthers... . Pi/f. Germen fimple, fuperior; 
ftyle one ; ftigma . Peric. Berry .... 
A f{mocth fhrub, without thorns. Leaves alternate, ob- 

long, entire. #/oqwers in terminal panicled clufters. Fruit 
white, acid, ufed for making rob or jelly. Native of Cey- 
lon. Schreber, by his index, feems to refer this plant to 
Antidefma, but-their charaéters do not accord. 

EMBER-Gooss, in Ornithology, the colymbus immer of 
Linnzus ; which fee. 

Emser-weeks, are thofe wherein the ember or embering 
days fall. 

In the laws of king Alfred, and thofe of Canute, thefe 
days are called ymbren, that is, circular days, from whence. 
the word was probably corrupted into ember days. By 
the canonifts, they are called “ quatuor anni tempora,”’ the 
four cardinal feafons, on which the circle of the year turns; 
and hence Henfhaw takes the word to have been formed, 
viz. by corruption, from temper, or fempora. “Theancient 
fathers called them ‘¢ quatuor tempora jejunii.”’ 

Mr. Somner thinks they were originally fafts, inftituted 
to beg God’s bleflings on the fruits of the earth. Agree- 
ably to which, Skinner fuppofes the word ember taken 
from the afhes, embers, then ftrewed on the head. 

The ember days are the Wednefday, Friday, and Satur- 
day, next after Quadragefima Sunday, or the firft Sunday 
in Lent, after Whitfanday, after Holyrood-day in Septem- 
ber, and after St. Lucy’s day in December; which four 
times anfwer well enough to the four quarters of the year, 
{pring, fummer, autumn, and wiater. Thefe days are men= 
tioned by Britton, c. 53, and ether writers; and particu- 
larly in the ftat. 2 and 3 Edw. VE. c. 19. 

Thefe ember weeks are now chiefly taken notice of on 
account of the ordination of priefts and deacons; becaufe 
the canon appaints the fundays next fucceeding the ember- 
weeks for the folemn times of ordination; though the 
bifhops, if they pleafe, may ordain on any funday or & 
holiday. 
EMBERIZA, in Ornithology, a genus of the Pafferine 

order, the charaéter of which confilts in the bill being - 
couic; mandibles receding from each other from the bafe 
downwards, the lower with: the fides narrowed in, and 4 
hard knob within the upper mandible. This laft-mentioned * 
procefs in the mouth is adapted ‘in a very peculiar degree to 
the manners of the emberiza tribe ; all the fpecies teed on 
feeds, and by the aid-of this knob they are able to break. 
and comminute the fhells of the harder kinds with facility. 
The genus is extenfive, and includes fome very beautiful’ 
birds, ; 

Species. 
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Species. 
Nivartis. Quill-feathers white, primaries black on the 

outer edge; tail-feathers black, the three lateral ones 
white. Linn. Sertulanus nivalis, Briff. Ortolan de niegey 
Buff. Pied mountain fiach, Albin. Snow bunting, Lath, 
Donoy. Brit. Birds. 

Inhabits the northern parts of Europe, Afia, and Ame- 
rica, during fummer, and migrates to warmer climates in 
the winter. Its fize rather exceeds that of the chaffinch ; 
it builds in cavities of rocks and lays five eggs, which are 
of a white colour, {potted with brown. The {pecies varies 
confiderably in its plumage at different feafons of the year, 
and three diftiné&t kinds are deferibed as permanent varieties, 
One variety is white, with the feathers dafhed with yellow, 
and the chin and throat marked with very {mall brown {pots. 
This is called by Frifch Weifs Fleckige Ammer, Another 
(hortulanus nivalis pe€tore nigro of Briffon’, is yellowifh- 
white above, beneath with the breaft black; wings and tail 
black and white intermixed. The pied chaflinch of. Albin 
is the third; the body of this is reddifh-brown; head and 
neck white, breaft witha blueifh {pot ; wings and tail varied 
with black and white. 

Musrerina. Quill-feathers dufky, white at the bafe, 
the laft entirely black ; tail-feathers black; middle ones at 
the edge, and three lateral ones each fide, white with a 
dufky {pot without. Gmel. Lmberiza nivalis, Linn. 
Emberiza glacialis, Lath. Tawny bunting, Brit. Zool. 

About the fame fize as the former, and is by fome 
writers erroneoufly confounded as a variety of it. The 
fpecies occurs rarely in the northern parts of Britain. 
Monrana. Five firft quill-feathers blackifh-brown, 

the reft white, {potted with brown at the tip; tail-feathers 
brown; three lateral ones each fide entirely white. Gmiel. 
Lefer mountain brambling, Willughby. AZountain bunting, 
Lath. Donoy. Brit. Birds. 

Found in Yorkfhire and Lincolnfhire. 
Hyematts. Black, belly white. Gmel. Fringilla 

Ayemalis, Linn, Pafer nivalis niger, Kalm.  Ortolan 
jacobin, Bull. Snow bird, Cateloy. Black bunting, Lath. 

The length of this bird is about fix inches and a half. 
During winter, and more efpecially in {nowy weather, it is 
feen in Virginia and Carolina ; its f{ummer place of refidence 
is unknown. By fome it is called the chuck-bird. The 
fiefh is held in efteem as an article of food. 

Mixiarra. Brown, beneath fpotied with black ; orbits 
rufous. Linn. laude congener, Aldr. Strilozxzo, Oiin. 
Cynchramus, Brill. Gerft-ammer, Gunth. Le Proyer, 
Buff. Common bunting, Lath. Donov. Brit. Birds, &c. 
Common during the fummer and autumn in moft parts of 

Europe; in England they remain throughout the winter, 
but in the more fouthern elimates migrate at the approach 
of that feafon. They affociate in flocks. The females 
build their neft in a low hedge, or on a ftump near the 
ground, and lay from five to fix eggs. Thefe birds are 
rather larger than the yellow-hammer, and in the appearance 
of their plumage fo clofely refemble the lark, that they are 
commonly fold under the name of bunting larks in the 
London markets. They are caught in vatl numbers for 
fale during the winter feafon; the flefh is bitter, and in- 
ferior to that of the true lark. 

Horrurana. Quill-feathers brown, the firft three 
whitifh at the edges; tail-feathers brown, the two lateral 
enes black on the outer fide. Linn. Hortu/anus, Gein. 
Ortolano, Olin. Ortolan, Lath. 

‘The varieties of this fpecies are numerous ; the principal 
are £ (ortolan jaune of Buff.) ; the plumage of which is yel- 

lowith, with the quill-feathers edged with white; y(ortolan 
blanc) fnowy white; ¢ (hortolanus quintus of Ray) which 
has the tail white; and + (ortolan noiratre of Buff.) the 
colour of which is blackith, head and neck greenifh, bill 
red, and legs cinereous. 

Thefe birds are found chiefly in the fouth of Europe, 
from whence they migrate northwards as far as Sweden, but 
have not been known to vifit England. ‘The fize is that of 
our yellow-hammer, and its fong is not very diffimilar to the 
notes of that common bird, but more melodious; its neft 
is ufually built ina low hedge, or on the ground, and con- 
tains five eggs of a greyifh colour. The celebrity of the 
ortolan for the tables of epicures is perfeétly well known: 
they are caught for this purpofe in vaft number at the times 
of their periodical migrations in fpring and autumn, and 
fattened in a peculiar manner. Their feeders place them in 
a dark room, with an abundance of oats and millet, upon 
which they feed with avidity, and become in a very fhort 
time extremely fat, in which ftate they weigh fometimes 
three ounces each. When thus fed they are confidered 
exquifitely delicious, and fetch a high price. Ortolans are 
taken in great numbers in the fouth of France and Italy, 
fome parts of Germany, and the fouthern provinces of 
Ruffia and Siberia; and are potted or otherwife preferved, 
and form an article of exportation to thofe countries where 
thefe delicious birds are lefs commonly found. 

Sinensis. Reddifh brown, beneath pale yellow ; leffer 
wing-coverts yellowifh ; quill and tail-feathers with the lon- 
gitudinal ftreak on the belly brown. Lath. Ind. Orn. 
Ortolan de la Chine, Sonner. Chinefe bunting, Lath. 

Inhabits the fouthern provinces of China during the 
months of Oétober, November, and December. Size not 
mentioned. aay 

CirrineLtta. Tail-feathers blackifh, the two outer 
ones on the inner edge with a pointed white fpot. Linn. 
Emberiza flava, Geln. Zivolo, Olin. Braunt, Buff. 
Yellow-hammer, Ray. Donov. Brit. Birds. 
A general inhabitant of Europe, in every part of which 

it appears to be common. ‘The male differs from the fe- 
male in having the colours of the plumage more obfcure, 
and the head only tinged with yellow; in the male the head 
is of a very vivid yellow, whence its name. The nett of 
this common bird, as is well known, confilts of hay, and 
other dry fubftances, flightly put together, and placed 
either on the ground or in a bufh clofe to it: the eggs from 
four to five in number, and of a grey colour with itreaks, 
and a few blotches of brown. ‘hele birds are eaten in 
Italy. 

Otivacea. Olive, beneath whiter; chin orange; pec- 
toral band blackifh. Gmel. Emberiza daminicenfis, Briff. 
Olive, Buff. Olive bunting, Lath. 

Inhabits St. Domingo, and is about the fize of the com- 
mon wren. 

Passerina. Above grey-ferruginous; middle of the 
feathers black beneath, whitith-afh fpotted on the fides ; tail- 
feathers black, the middle ones edged with ferruginous ; 
the outer one each fide nearly to the bafe, the next as far as 
oe pms obliquely white. Pallas. Paferine bunting, 

ath. 

Size of the reed fparrow. The head and chin in the 
male black ; behind the eyes a pale ftreak ; tail rather fork- 
ed; legs brownifh flefh colour. Inhabits Ruflia near the 
Ural, and Jaick. 

Pusirra. Above grey-ferruginous; beneath whitifh ; 
throat {potted ; head with alternate longitudinal teftaceous 
and black bands. Pallas. 

A {mall 
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A fmall fpecies, found among the fnowy mountains of 

Dauuria. 
Rustica. Head black, with three longitudinal white 

bands, chin, body beneath, and two outmolt tail-feathers 
each fide obliquely white. Pallas, 

Inhabits Dauuria, chiefly in woody fituations. 
Fucata. Grey-ferruginous; ears with a round rufous 

{pot; eye-brows, line beneath the eyes and throat white ; 
chin furrounded with a brown fpotted circle. Pallas. 

Frequent in rocky parts of Siberia. 
Spopocernwara. Grey-ferruginous, beneath pale ftraw 

colour; frontlet black ; head and neck hoary-afh, Pallas. 
Inhabits near the waterfalls in the Alpine regions of 

Dauuria. Size of the reed bunting. 
Curysopurys, Grey-ferruginous; crown black; eye- 

brows citron, from the middle of the crown to the nape 
a white band. Pallas. 

Found with the latter ; fize of the common yellow-ham- 
mer. 

Maexsyensts. Head and neck lead-cinereous ; chin 
whitith ; belly ferruginous. Sparrman, Muf. Carl. 

Defcribed from a {pecimen taken at Maelby, in Sweden, 
a feat of count Carlfon, in the dukedom of Sudermania. 
Some writers fuggeft that the bird mentioned might be 
either the female or young of the pine mun 

Ruvird. Sanguineous rufous ; beneath fulphur ; wings 
rey rufty. Pallas. 
Inhabits Siberia, and is the fize of the yellow-ham- 

mer. } 
FERRUGINEA. 

the primary quill-feathers, white. Ar&. Zool. 
bunting, Lath. 

Native of North America. 
Ameaicana. Above cinereous, ftreaked with brown; 

beneath yellow; chin white; quill and tail-feathers black, 
with pale edges. Gmel. Black throated bunting, Ar&. 

Found in New York. Size of the yellow-hammer. The 
female is like the male, but has no black {pot on the throat, 
nor ftreak of yellow above the eye. Dr. Latham defcribes 

Ferruginous ; belly, and two fpots on 

Rufly 

' Zool. 

a variety met with in Hudfon’s bay, the colour of which is 
afhy brown, beneath whitifh, front and eyebrows yellow ; 
band under the eyes, and the crefcent on the front, black ; 
chin, asin the male of the other, with a triangular black {pot 
in the middle. 

Brasitiensis. Crown, neck, and body beneath, yel- 
low; back, wings, and tail greenifh, varied with yellow and 
brown. Gmel. Guiram heemgata, Ray. Guirnegat, Buff. 
Brafilian bunting, Lath. 

ize of afparrow. The fpecies inhabits Brazil. 
Mexicana. Above brownifh, beneath whitith, fpotted 

with brown; head and throat yellow. Gmel. Therefe 
jaune, Buff. Mexican bunting. 

Length fix inches and a half; the legs and bill pale; 
wings and tail brownifh. Native of New Spain. 

Miniraris. Head, wings, tail, and back brown; 
lower part of the back and breaft yellow; fhoulders green- 
ith; belly white. Haffelq. Military bunting, Lath. 

Inhabits Malta. 
Meranocernata. Yellow, head black ; back rufous. 

Scop. Black-headed bunting, Lath. 
Size of the yellow-hammer, and inhabits Europe, 
Brumatis. Body beneath; front and region of the 

eyes citron; hind head and neck cinereous. Scop. 
Native of the T'yrolefe country. This and the two fol- 

lowing ave {mall {pecies. 

RIZA. 

Coceinea. Body above filvery, beneath crimfon; vent 
white; bill, head, and quill-feathers black ; hind head and 
tail black-blue. Sander. 

Found in the woods about Baden, 
Banensis. Olive, ftriated with blackith, beneath paler ; 

throat orange; breatt with black ftreaks. Sander. 
Inhabits Baden, The bill is black above, beneath yel- 

lowifh, with a fingle obtufe tooth in the middle. 
ExyturoputTHarma. Black, witha red glofs; belly 

reddifh ; wings with a white fpot. Gmel. Fringilla Caro- 
linenfis, Brifl. Towhee lird, Catetby. 

This fpecies inhabits Carolina, frequents fhady woods, 
and is generally feen in pairs. Called by fome the Ameri- 
can bulfinch. Length eight inches. 
Leucorurys. Rufty brown, beneath white; vent yel- 

low; crown black, with a white fillet in the middle; 
eye-brows white. Fork. White crowned bunting, Ar&. 
Zool, 

Inhabits Canada, feeds on grafs, feeds, and worms, fings 
meiodioufly, and lays three or four chocolate-coloured eggs. 
Length rather exceeding feven inches. ; 
Lucruosa. Black; beard on the cheft, front, breaft, 

belly, rump, and vent white. Scop. Wreathed bunting, 
Lath. 

Size of the greater titmoufe. 
Avrzora. Rufous, beneath yellow ; tranfverfe pefo- 

ral band ferruginous ; crown, cheeks, and chin black. Pal- 
i “Gah Sibirica. Lepechin. Yellow breafted bunting. 

ath. 

Size of the reed fparrow, and inhabits the pine groves of 
Siberia. 

Sanpwicuensis. Brown, beneath whitifh, {potted 
with brown; eye-brows yellow; temples dufky. Gmel. 
Unalafba bunting, Ar&. Zool. Sandwich bunting, Lath. 
Length fix inches; bill and legs black ; under the eyes a 

dufky line ; middle of the belly whitifh and immaculate, 
Native of Sandwich bay. 
AoonaLascuKensts. Reddifh brown; beneath whit- 

ifh, freaked with brown; middle of the belly white. 
Gmel. - 
Length feven inches, inhabits Aoonalafchka, and refem-« 

bles the former. 
ArricaPritia. Chefnut, beneath cinereous; chin white; 

crown pale yellow, front and ftreak through the eyes to the 
nape black. Gmel. Black crowned bunting, Lath. 

Native of the Sandwich iflands ; its neck is feven inches, 
the bill black, and legs brown. A variety is defcribed in 
Cook’s lait voyage, which has the breaft waved with black; 
the female without the yellow {pot on the crown, 

Pituyornus. Middle of the crown with an oval white 
{pot ; nape varied with white; chin red-teftaceous; two 
exterior tail.feathers, each fide with an oblique white band. 
Pallas. Lmberiza leucocephala, S. G. Gmelin. Emberiza 
alia Jpzcies, Lepechin. Pine bunting, Lath. 

Inhabits the pine forefts of Siberia, from the Uralian 
chain of mountains to the Lena; it lives among reeds on 
the fhores of rivers, and pafles the winter fometimes on the 
borders of the Cafpian fea. The fize is that of the yellow- 
hammer, and it has the note of the reed {parrow. 

Cinerea. Bay, beneath whitifh, {potted with bay; 
tail and quill-feathers brown, edged with grey ; rump grey ; 
tail-coverts reddifh white. Gmel. Limberiza canadenfis, 
Brif, Cul-rouffet, Buff. Cinereous bunting, Ar&. Zoo). 

Length five inches and a half, and inhabits the juniper 
woods in Canada. 

Cezrutea. Rufous and blue varied; crown rufous; 
greater 
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greater wing-coverts, quillfeathers, and tail-feathers, brown, 
with the outer edge rufous. Gmel. . Emberiza canadenjis 
ctrulea, Brifl. Azuroux, Buff. Blue bunting. 

Inhabits Canada, and rarely New England. 
is four inches and a half. 

Cranea. Blue; crown deeper; quill, and tail-feathers 
brown edged with blue. Lath. Ind. Orn, Lmberiza 
eyanea, re@ricibus fufcis, Gmel. Tanagra cyanea, Lion, 
Minifire, Buff. Blue linnet, Catefby. Indigo bunting, 

Its length 

- Lath. 
Size of the fikin. The male, when in full plumage, is 

blue, at other times refembles the female, which is nearly 
throughout of a brownifh colour; in the latter, however, 
the edge of the wing is tinged with green, and by this pe- 
culiarity the female may be diftinguifhed from the male,. 
the edge of his wing being blue. In Carolina, the inland 
parts of which this fpecies inhabits, it is called the parfon, 
and by fome the bithop; and the, Spaniards at Mexico, 
which country it inhabits, alfo name it azul lexos, ~or far- 
fetched blue bird.’ It feeds on feeds, and is faid to have 
the note of the common linnet. 

Cyanrxza. Shining blue-interfcapulars and fhoulders 
varied with blue and rufous; quill and tail-feathers edged 
with blueifh, Sparrm. Muf. Carlf, Z£mberiza cyanella, 
Gmel. £. cyanea, 8 Lath. 

Defcribed by Sparrman asa f{pecies. Gmelin admits it 
with doubt, and Latham confiders it asa variety oaly of 
cyanea; it isa native of North America. 

Quetea. Grey; front black; bill fcarlet. Gmel. AZoi- 
neau abec rouge du Sénégul, Bult. Black faced bunting, 
Lath. 

The bill of this bird is thick ; cheeks and chin black; 
reft of the head, fhoulders, and back varied with black and 
grey ; breaft and belly reddifh white; quill and tail-feathers 

blackifh, edged with cinereous. The {pecies inhabits Sene- 

gal, and is four inches and a half in length. The female 
yefembles the male, but wants the black about the head. 
The bird defcribed by Buffon, under the name of Moineau 
du Senegal, is confidered as a variety. 

Teraix. Chefnut, beneath yellow; eye-brows and 
rump yellow; middle of the head and breaft with a broad 
black band.) Gmel. Weaver bunting, Lath. 

Size of the houfe fparrow, which bird it refembles in the 
browniftr colour of the plumage during winter. The name 
of weaver buating was given to this bird from its propen- 
fity to interweave filk between the wires ofits cage, like the 
weaver oriole, and, it is conje@tured, the neft of the weaver 

bunting is compofed in a manver fomewhat fimilar to that of 

the above-mentioned oriole, which confifts of leaves curi- 

oufly fewed together with the filaments of plants. This 

bird inhabits Africa. 

Rusra. Crimfon; neck and back varied with olive and 

black, and.a few crimfon marks ; belly and vent cinereous; 

- quill and tail feathers black, edged with grey-green. Gmel. 
Moineau de P ifle de France, Buk. Crim/on bunting, Lath. 

Size of the laft, and inhabits the ifle of France. The 

bill is black ; legs pale fleth colour ; female olive and paler 

beneath. : 

Carensis. Grey; throat whitih; ocular baad and 

another beneath blackith. Hortulanus capitis Lone /p-i, Ball. 
Ortolan du Cap de Bonne Ejperance, Buff. Expe bunting, 

Lath. 
’ Native of the Cape, and in fize refembles the {p-rrow. 

Three varieties of this fpec.es are defcrit.d in Buffo..’s 

 Planches Euluminees,” namely, @, the body of whiclr is 
yellow beneath, and the fides of the head and neck marked 
with’three black ftripes; y, having the body beneath whit- 
ith; and 3, whichis whitifh beneath, and has the throat 
varied with cinereous. The two firft of thefe are conceived 
to be merely varieties of the Cape kind, the laft is a native 
of Cayenne, where, according to Buffon, it is called Bonjour- 
commandeus, from being accuftomed to commence its fong at 
the break of day. ; 

Fusca. Brownifh; wings and tail brown with dufky 
baads; belly white ; noftrils, cheeks, and chin with feathered 
tufts. Gmel. Barred-tailed bunting, Lath. 

Deferibed by Dr. Lathan froma figure met with among 
fome Chinefe drawings. — The fize is faid to be that of 
es commen bunting. The beak is flefh-coloured ; legs 
rofy. 

Lupovicia. Rufous fpotted with black ; beneath pale; 
breaft rufous; head witha black crefeent. Gmel. Horiu- 
lanus ludovicianus, Brifl. Ortolan de la Louifiane, Buff. 

Length five inches anda quarter. The bill rufous fpotted 
with black, head and throat reddifh; ramp and cuneated 
tail black; breaft rufous; legs cinereous, Native of Loui- 
liana, . 

Cra. Reddifh; head with a few blackifh lines ; eye-brows 
white. L£mberiza barbata, Scop. _ Emberiza enfisy 
Gefn.  Bruant fou, Buff. Bruant de fprés, Bult. Foolifh 
bunting, Lath. 

Native of the warmer parts of Europe, and delights moft 
in mountainous ficuations ; it is a filly bird, and eafily caught 
in aay fnare, whence its name} its note is only a repetition 
of fouads, like the pronunciation of the words zi-zi-zi-zip- 
zip. The Genoefe call it Cia montanina. 

Cirrus. Fufcous; breaft fpotted; eye-brows pale yel- 
low; two outmoft tail-feathers with a white cuneated fpot. 
Gmel. Emberiza fepiariz, Briff.  Cirlus, Aldr.  Cirl 
bunting. b 

Size of the yellow-hammer, and inhabits Italy and France; 
the fpecies has been lately found in’ Britain. af 

Famizraris. Cinereous fpotted with brown; tail-fea- 
thers white at the tip; hind part of the back yellow. Gmel. 
Bruant familier, Buft. Familiar bunting. 

Ofbeck defcribes this fpecies under the name of Mota- 
cilla familiaris. This writer fpeaks of it asa docile bird, 
and fays, if the cage-door was opened it would jump ont 
upon the perfon’s hand who releafed it, and if any one 
whiltled in its hearing, it fang fweetly in return. If a dith 
of water was placed before it, the bird inftantly plunged 
intoit, and bathed itfelf. It was fed with rice. 

Furaveora. Grey; face yellow. Gmel. 
Buff. Yelloew-faced bunting. 

Native of warm climates, and very fmall. 
Amazenia. Brown; crown fulvous; vent whitifh. 

Gmel. Amazone, Buff. Amazon bunting. : 
Size of the titmoufe, andinhabits Surinam. 
Oryzivora. Black; crown reddifh; belly black; tai 

feather daggered. Gmel. Agripenne ou Ortolan de riz, 
Buff. Rice bird, Catelby. Rice bunting, Ar&. Zool. 

About the fize of the fparrow.. The f{pecies is confined 
to the continent of America, and is of the migratory kind, 
paffing in flocks at particular feafons from one part to an- 
other. The Americans call it Bob Lincoln and Conquedle. 
Its food confifts of grain and infeéts, and the maize efpeci- 
ally; they are remarkably fond of this plant, and prove _ 
highly deftruétive to the crops, by unneceflarily perforating 
the hubks after fatisfying their appetites, and thus leaving 

openings 

Flaveole, 
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epenings through which the rain penetrates, and effectually 
deftreys the plants, Some, for this reafon, call it the maize 
thief, or white backed maize thief. Its note is much ad- 
mired. ‘There isa variety of this bird of an olive-brown 
colour, beneath y Howifh; rump yellow, tranfverfely lined 
with brown; greater wing-coverts and quill-feathers edged 
with white. 
‘Scuoenicutus. Tead black; body grey and black; 

outmoft tail-feathers with a white wedged fpot. Linn. Fn. 
Suec. Juncoturneri, Gefn. Buff. Reed bunting, Lath. 

Native of Europe and the fouthern parts of Siberia. The 
female differs from the male in having the head brownifh 
inftead of black. 

Lessa. Beneath white; face white with three black 
bands; breaft and rump brownith; tail-feathers white, the 
two middle ones dufky, edged with rufous. Gmel. A/iti- 
Tene de Provence, Buft. Le/bian bunting, Buff. ; 

Length about four inches and a half; it inhabits Pro- 
vence, where it is called Chic de Mitilene, being rare in that 
art, and known to. be common in the Greek ifle Mitylene, or 
Fete They are faid toexert a peculiar kind of {cream 
om the approach of any bird of prey, a circumftance which 
the Greeks turn to fome advantage, for they place one or 
more of thefe birds inclofed in ftrong iron cages in their 
oultry yards, and the approach of the hawk, or any other 

bird of prey, is loudly announced by thefe little centinels the 
moment it appears in fight ; and by this means the poultry 
are allowed fufficient time to effeét theirefcape. 

Provincrarts. Beneath white; band acrofs the eyes 
and on the wing and chin white ; {pot under the eyes, {treak 
each fide the chin, and breaft brownith {potted with black ; 
guilland tail-feathers dufky, edged with rufous. Gmel. 
Gavoué de Provence, Buff. Mu/tachoe bunting, Lath. 

Size of the laft, and inhabits Provence. 
Loruarincica. Spotted with black; above rufous, 

“beneath cinereous, abdomen rufous; ftreak acrofs the eyes 
and on the mandibles black; tail-feathers black and white, 
middle ones rufous ; exterior ones nearly all white. Gmel. 
Ortolan de Lorraine, Buff. Lorrain bunting. 

Inhabits Lorrain; the female is white beneath, and has 
a whitifh {pot above and a rufous one beneath the eyes. 
Length fix inches and a half. 
~ Psirracea. Brownifh-afh; wings tawny; two tail- 
feathers very long. Gmel.  Fringilla brafilienfis, Seba. 
Feuve éteinte, Buf. Pfittaceous bunting, Lath. 

Size of a fparrow, and inhabits Brafil. 
Parapisea. Biack ; breaft red; four middle tail-feathers 

long, and pointed ; two very long, bill black. Scop. Vidua, 
Briff, Indian long-tailed fparrow, Will.-  Red-breafted 
fong-tailed finch, Edw. Whidah bird, Lath. 

Native of Angola in Africa. 
“Serena. Head black; crownred; tail cuncated; two 
middle tail-feathers very long; legs grey. Gmeli Vidua 
minor, Brifl. Veuve dominicaine, Bufie Dominican bunt- 
ing, Lath. 

Like the reft of the long-tailed buntings, this bird is 
deftitute of the two long tail-feathers during winter, and 
changes its plumage twice in the year. : 
“ Vipua. Blackifh; beneath whitith; four middle tail- 
feathers long and pointed, two of them very long; bill red. 
Gmel. Vidua major, Brill. Grande veyve, Buff. Long- 
tailed fparrow with eae bill, Will. 

The body of this {pecies is lefs than that of the {parrow; 
the {pecies inhabits Angola in Africa and India. 
’ Principaris. Variegated; breaft rufous; four middle 
tail-feathers v Vidua 

-angolenfis, Brifl, 
Vo eit 

long; bill and legs red.» Gmel. 
Variegated bunting, Lath. 

“ 

Inhabits Angola. 
Reara. Middle tail-feathers very long, equal, feathered 

only at the tip; bill red. .Gmel.. Veuve & quatre brins, 
Buff. Shaft-tailed bunting, Lath. 

Inhabits the maritime parts of Africa, Length four 
inches and a half. ‘Ihe body above and vent black ; throat, 
temples, orbits, and body beneath rufous; legs red. 

Loncicaupa. Black; fhoulders orange, edged with 
white; tail-feathers long, the fix middle ones very long. 
Gmel, Veuve a épaulettes, Buff. Yellow-fbouldered oriole, 
Brown. 

Native of the Cape of Good Hépe. 
Panayensts. Black; break witha large fcarlet fpot; 

four middle tail-feathers very long, “pendulous, pointed and 
equal. Gmel. Veuve en fev, Buft. Veuve de Vifle de 
Panay, Sonnerat. Panayan bunting. 

Inhubits the ifle of Panay. 
AnGotensts. Black; crown and collar yellow; tail 

leng. Gmel. Gros-bec @ poitrine couleur de feuy Salerne. 
Angola bunting. 

Size of a finch, and inhabits Angola. 
Ciris. Head bule; abdomen’fulvous; back green; 

feathers’ green brown. *Gmel. © Painted finch, Catefby. 
China bulfinch, Albin. ‘Painted bunting, Ar&. Zool. 

Length five inches and a half, varies in colour, and inha- 
bits South America; they build in the orange trees, and 
feed on plants of various kinds. In Holland, and fome 
other parts of Europe to which they have been tranfported, 
they are reared’ in cages like the Canary with us, and are 
faid to live eight or ten years in this ftate of captivity. 

Qvuapricotor. Headandneck blue; back, wings, and 
tail at the tip green; tail andabdomen in the middle red; 
breaft and remainder of the belly brownifh. Gmel.“ Gro/- 
beak de Java, Buff. Red rump bunting, Lath. 

Native of Java. Length five inches. 
Cyanopis. Green; rump and abdomen rufous’; front, 

cheeks and chin blue; quill-feathers brown, edged with 
green; tail-feathers edged with red; middle ones green, 
the reft brown. Gmel. Chloris javenfis, Briff. Toupet 
bleu, Buff. Blue faced bunting, Lath. : 

Length four inches; inhabits fame country as the Iatt. 
Viripis. Above green; beneath white; wings and tail 

blue. Gmel. Chloris indica minor, Briff. Parement bleu, 
Buff. Green bunting, Lath. y 

Size of a {parrow; the bill greenifh brown; fhafts of the 
quill and tail-feathers white; and legs black. Native of 
India. ) 

Prarensis. .Above greenifh-brown; beneath whitifh- 
afh ; back varied with black; quill, and lateral tail-feathers: 
edged with yellow. Gmel. Limberife a cing couleurs, Buff. 
Plata bunting, Lath. 

Length eight inches. This {pecies inhabits near the river 
Plata in South America. é 

Borsonica. Rufous red ; wings, tail, and legs chefnut, 
Gmel. Mordoré, Buff. Bruant de Tifle de Bourbon, Buft. 
Bourbon bunting. 

Inhabits the ifle of Bourbon. 
Carat, Hoary; beneath vinaceous; head, chin, and 

edge of the tail black ; bill and orbits rofy. Gmel. Calfat, 
Buif. Red-eyed bunting, Lath. 

Lefsthan the common {parrow, and inhabits the ifle of 
France. 
CurorocrrHata. Fufcous; head and neck olive ; 

back and wing-coverts varied with: brown and black ; tail 
forked. Gmel. Green-headed bunting. Brown’s illuttr, 
A very ambiguous kind ; Spel: an accidental variety 

of fome European bunting. te bird defcribed was caught 
: ots 
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ta: Magplerbone fields, and preferved in the Tunftal Col- 
le&tion. 

’ Grisea. Grey; wing-coverts and breaft varied with 
red; quill and tail-feathers within white, without varied 
with grey and red. Gmel, Emberiza Surinamenfis, Brill. 
Gonambouch, Seba, Grey bunting, Lath. 

Inhabits Surinam, where it is common, and its note is 
faid to be equal to that of the nightingale. Its food is 
chiefly maize. The natives call it gonambucho. 

Surtnamensis. Grey, beneath pale-yellow; breaft 
with oblong black fpots, Gmel. Prayer, Fermin. Suwri- 
nam bunting. Lath. 

Rather larger than the lark. Inhabits Surinam. 
Ruricaritya. Body above fufcous, beneath cine- 

reous; chin ferruginous; frontlet white; above reddith ; 
tail black. Sparm. Muf. Carlf. 

Asiatica. ‘Cinereous; wings and tail brown. Lath. 
Ind. Orn. Gaur bunting. 

Inhabits the Eaft Indies, where it is known by the name 
of gaur. 
EMBLEM, Eyfanye, a kind of painted enigma, which, 

reprefenting fome obvious hiftory, with reflections under- 
neath, inftruéts usin fome moral trath, or other matter of 
knowledge. 

The word is pure Greek, formed of the verb euarrsv, 
to caff in, to infert. Suetonius relates, that Tiberius caufed 
the word to be erafed out of a decree of the Roman fenate, 
becaufe it was borrowed from another language. 

Such is that very fignificant image of Scevola, holding 
his hand in the fire ; with the words, ‘agere & pati fortia, 
Romanum eft ;”? “to do and fuffer courageoufly is Ro- 
man.” 

The emblem is fomewhat plainer, and more obvious, 
than the enigma; which fee. Gale defines emblem an 
ingenious picture, reprefenting one thing to the eye, and 
another to the underftanding. 

The Greeks alfo frequently gave the name emblems, 
eySanuare, to inlaid or mofaic works, and eyen to all kinds 
of ornaments of vafes, moveables, garments, &c. -And/the 
Latins ufed emblema in the fame fenfe. Accordingly, 
Cicero, reproaching Verres ‘with the ftatues and fine 
wrought works he had plundered from the Sicilians, calls 
the ornaments fixed thereto (and which, on occafion, 
might be feparated from them) emblemata. Add, that 
Latin authors frequently compare the figures and ornaments 
of difcourfe to thefe emblemata: thus, an ancient Latin 
poet, praifing an orator, fays, that all his words were 
tanged like the pieces in mofaics, 

* Ut teflerule omnes, 
Arte pavimenti, atque emblemate vermiculata.” 

We do not ufe the Englith word emblem in this fenfe ; 
though the ancieut jurifconfalti always retain the Latin 
emblema to exprefs hich ornaments; becaufe the Greek 

. epGanux literally denotes any thing applied, or added to a 
body by way of enrichment, 

With us, emblem ordinarily fignifies no more than a 
painting, baifo relievo, or other reprefentation, intended to 
hold forth fome moral or political inftruGtion. 

What diftinguifhes an emblem from a device is, that the” 
words of an emblem have a full, complete fenfe of them- 
felves; nay, all the fesfe and fignification which they have 
together with the fgure.* But there is yet a farther differ- 
ence between emblem and device; for a device is a fymbol 
appropriated to fome particular perfon, or that exprefles 
fomething which concerns him particularly; whereas aa 
emblem is a fymbol that regards all the world alike, 
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Thefe differences will be more apparent from comparin 
the emblem above quoted with the device of a can 
lighted ; and the words, ‘* juvando confumor,” * I wafte 
myfelf in doing good.” See Device. 

According to lord Bacon, emblems are of ufe in the art 
of memory, as fenfible objects ftrike the mind ftronger than 
what is inteHeGtual. Thus, it is eafier to retain the image 
of a {portfman hunting a hare, of an apothecary ranging his 
boxes, an orator making a {peech, a boy repeating verfes, 
ora player ating his part, than the correfponding notions 
of invention, a nobrine, elocution, memory, nal a¢tion. 
Works abr. vol. i. p. 136. vol. ii. p. 475. and vol. iii, 
p- 106. 

Emstems, Hagiographical. The ftatues aud piétures 
of the apoftles, martyrs, and other ancient faints, are dif- 
tinguifhed by their refpeCtive emblems. Thefe appear to 
have been fixed upon by the artifts of the 12th and 13th 
centuries. Sometimes they reprefent the inftruments of 
their death or torments, as the Burgundy crofs of St. 
Andrew, the gridiron of St, Laurence, the eardine comb 
of St. Blafe, the wheel of St. Catharine; at other-times 
they relate to fome circumftances in the life or legend of 
the faint, as the organ of St. Cecily, the dove of St. Gre- 
gory the Great; frequently they bear allufion to the name 
of the holy perfonage, as the lamb of St. Agnes, the gi- 
gantic ftature of St. Chriftopher, bearing the infant Chnift 
upon his fhoulders. 
EMBLEMATICAL Cuaractrers. See Cuarac- 

TER. 
EMBLEMENTS, Fr. from emblaver, q.d. femer en 

ble, to fow with wheat, a term ftri@ly fignifying the profits 
of lands fown ; though fumetimes ufed more largely for any 
profits arifing, and growing naturally from the ground; as 
grafs, fruit, &c. 

If a tenant for life fow the land, and die before harveft, 
his reprefentatives fhall have the emblements to compenfate 
for the labour and expence of tilling, manuring, and fowin 
the lands, and alfo for the encouragement of hufbandry ; 
and not he in reverfion. But if the tenant for years fow the 
land, and before feverance the term expires, or the eftate 
for life be determined by the tenant’s own a@t, as by for- 
feiture for wafte committed, or if a tenant during widow- 
hood thinks proper to marry, there the leffor, or te in re- 
verfion, fhall have the emblements, and sot the leffee. 

The advantages of emblements are particularly extended 
to the parochial clergy by 28 Hen. VIII. cap. 11. 

All the cafes of emblements turn upon the point of un- 
certainty ; fince the tenant could not poflibly know when 
his landlord would determine his will, and therefore could 
make no provifion againft it; and having fown the land, 
which is for the good of the public, upon a reafonable pre- 
fumption, the law will not fuffer him to bea lofer by it. 
But it is otherwife, and upon reafon equally good, where 
the tenant himfelf determines the will ; for in this cafe, the 
landlord fhall have the profits of the land. (Co. Litt. 55, 
56.) Thefe emblenents are diftin& from the real eftate in 
the land, and are fubje& to many, though not all, the in- 
cidents attending perional chattels. They were devifable 
by teftament before the ftatute of wills (Perk. § 412.); 
and at the death of the owner, fhall veft in his executor, 
and not his heir; they are forfeitable by outlawry in a per- 
fonal a&tion ( Bro. Abr. tit. emblements, 21. 5 Rep. 116.) ; 
and by the ftatute 11 Geo. I]. c. 19. though not by com- 
mon law (1 Roll. Abr. 666.), they may be diftrained for 
rent arrear. Although the emblements are aflets in the 
hands of the executor, are forfeitable upon outlawry, and 
diftrainable for rent, they are not in other reipens Pa 
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fidered as perfonal chattels; and particularly, they are not 
the objeé&t of larciny, before they are fevered from the 
round. (3 Inft. 109.) 
EMBLICA, in Botany, (Gertn. t. 108. f. 2. See 

Puycrantuus and Myroparanus. 
EMBODY, inthe Military Art. 'To difembody, relates 

to the feparation of thofe individuals forming a regiment, 
&c. when its fervices are no longer required, This term is 
totally divefted of that difgrace which is conveyed under the 
terms di/mifféd, or broken. ‘Thus we find, that, during 
times of danger, the militia are called out ; and on the re- 
turn of peace, that orders are iffued for their being ¢ dif- 
embodied.”? Hence, in that admirable fatire, “* the Mayor 
of Garrat,’? major Sturgeon fays, “ Our corps is difem- 
bodied, fo the French may fleep in fecurity.” 

When aregiment is difembodied, or, in other words, 
difbanded, (though the latter term is often, but erroneoutly, 
intended to convey reproach,) the arms are lodged in the 
proper ftore-rooms; and every thing is numbered or 
ticketted, in order that when the regiment may again be 
ealled out, all may be in readinefs for its equipment. 
EMBOLE, in Surgery, the reduétion or fetting of a 

diflocated bone. The term is derived from the Greek 
teAarrw, to put in. 
EMBOLI, in Geography, a town of European Turkey, 

in the province of Romania, a colony from Athens. It 1s 
called by the Chriftians ‘ Chriltopolis,” but is little 
better than a heap of ruins; 48 miles E. of Saloniki. 
EMBOLIMA, in Ancient Geography, a town of India, 

on this fide of the Ganges. It was fituated S.W. of Petra 
Aornos, upon the right of the Indus, and N. of Taxila. 
EMBOLIMAAN and Empsoutsmic, Jntercalary, is 

chiefly ufed in {peaking of the additional months which 
chronologiits infert to form the lunar cycle of 19 years. 

The 19 folar years, confifting of 6939 days, and 18 
hours; and the 19 lunar years only making 6726 days; it 
was found neceflary, in order to render the 19 lunar years 
equal to the 19 folar, which make the lunar cycle of 19 
years, to-intercalate or infert 7 lunar months, containing 
20g days; which, with the 4 biffextile days happening in 
that interval, make 213 days, and the whole, 6939 days. 
See Crcve. 
By means of thefe feven embolifmic, or additional 

months, the whole 6339 days and 18 hours of the folar 
years are employed in the calendar. 

In the courfe of 19 years there are 228 common moons, 
and yembolifmic moons. Their diftribution is thus: every 
d, 6th, oth, 11th, 14th, 17th, and 19th, years, are em- 
olifmic, and confequeutly contain 384 daysa-piece, And 

this was the method of computing time among the Greeks, 
when they ufed the enneadeceterides, or cycle of ig years, 
But they did not keep regularly to it, as the Jews feem to 
have done. The Greeks were followed by the Romans till 
the time of Julius Cefar. 

The embolifmic months, like other lunar months, are 
fometimes 30 days, and fometimes only 29. See Yrar. 

The embolifmic epaéts are thofe between XIX and 
HX XKIX; which are thus called, becaufe, with the addition 
of the epaét XI, they exceed the number XXX: or rather, 
becaufe the years, which have thefe epaéts, are embo- 
lifmic ; having 13 moons a-piece, whereof the 13th is the 
embolifmic, 

EMBOLISMUS, EpConepo:, in Chronology, fignifies 
intercalation, 

The word is formed of «Carru, to infert, See Emuo- 
Ligmic. 

As the Greeks made ufe of the lunar year, which is only 
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354 days, in order to bring it to the folar, which is 365 
days, they had every two or three years an embolifm, ¢. v. 
they added a thirteenth lunar month every two or three 
years; which additional month they called embolimeus, 
euGoryos, becaufe inferted, or intercalated. 

EMBOLUS, the immoveable part of a pump, or fy- 
ringe; called alfo the pi/fon, and popularly the fucker. See 

Piston, Pump, and SyRinGE. 
The pipe, or barrel of a fyringe, &c. being clofe fhut, 

the embolus cannot be drawn up without a very confiderable 

force; which force being removed, the embolus returns 

again with violence. This phenomenon the Avriftotelians 

attribute to nature’s abhorrence of a vacuum, 

But the modern philofophers finding, that in an exhaufted 

receiver the embolus is eafily drawn up, though the orifice 

be ftopped, prove that it is the preffure of the atmofphere 

on the external parts of the embolus, that makes the diffi- 

culty of drawing it up. See Air, ATMOSPHERE, and 

Sucrion. 
EMBORDERED, in Heraldry, a term applied to a 

bo:der, when it is of the fame metal, colour, or fur, with 

the arms. 
EMBORISMA, an aneurifm. 
EMBOSSING, or Impossina, the a&t of forming, or 

fafhioning works in relievo, whether they be caft, or moulded, 

or cut with the chiffel, &c. ‘ 
Emboffing is one great part of feulpture; being that which 

has to do with figures raifed, or prominent from the plain, 

or ground; the other part, which makes figures, &c. that 

are indented, or cut in below the ground, is called engraving. 

See ENCHASING. 

Emsossinc, or Jmbofing, in Architedure, is that kind 

of fculpture wherein the figure is made to ftand in relief 

beyond a plane or naked from which it feems to rife. It 

has three denominations, according to the degree with which 

it rifes from the furface, as baflo-relievo, mezo-relievo, alto~ 
relievo; or low-relief, mean-relief, high-relief. 

EMBOTHRIUM, in Botany, fo named by Forfter from 

wv, iny and BoSgiov, a little pit, or hollow, alluding to a {mall 

cavity towards the point of each petal, in which the almoft 

feffile anthers are feverally placed. Forft. Gen. 8. «. 8. 
Linn. fil. Suppl. 16. Schreb. 62. Willd, Sp. Pl. v. 1. 

537- Jui. 79. Mart. Mill. Di&. v. 2. Sm. Bot. of N. 
Holl. 19—29. t.-7—10. Clafs and order, Tetrandria Mo- 
nogynia. Nat. Ord. Proteaceae. 

Gen. Ch. Cal. none. Cor. Petals four, cohering by 
their lower part into a tube, linear, oblique, at length re- 
volute; their fummits dilated, concave, bearing the ftamens. 
Stam. Filaments four, very fhort, inferted into the hollow 
in the tip of each petal ; anthers rather large, kidney, or 
heart-fhaped. Piff. Germen fuperior, italked, linear, 
afcending, inflexed; ftyle incurved; ftigma large, obtufe, 

lateral. Per. Follicle ftalked, fomewhat cylindrical. 
Seeds in two rows, imbricated, comprelled, each with a 
membranous wing, generally numerous. 

Eff, Ch. Petals four, Stamens inferted into the limb. 
Follicle containing feveral winged feeds. 

This is a fine genus of the Proteaceous order, chiefly 
found in New Holland. One of the two oviginal fpecies, 
indeed, E. coccineum, Linn. Suppl, 128, Cav, Ic. v. 1. 47. 
t. 65, grows on the cold hills bardering the itraits of Mae 
ellan, even in Terra del Fuego. Yet this appears by 
Crean oer and Forfter’s {pecimens to bea very handfome 

fhrub, with all the air of a North American Kalmia or 
Rhododendron. The /eaves are elliptical and entire, fmooth, 
pale beneath. Flowers fcarlet, in a denfe terminal clutter, 

Ha with 
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with {mall linear Jra@eas. Follicle thort, and rather femi- 
eyate. 

. E. fpeciofifinum, Sm. Pot. of New Holland ro, t. 7, is 
a ftill finer fpecies, a native of New South Wales, where 
-the natives call it Waratah. Living plants were fent many 
years ago tothe dowager lady de Chfford. This is remark- 
able for the numerous large fearlet éra@eas, which envelop 
its denfe {pike of the fame colour. The /eavrs are obovate 
and fervated, remarkably obtufe. 

E. filaifolium, Sm. Bot, of N. Holland, 23. t. 8. flowered 
at Mr. Grimwood’s nurfery, Kenfington, in 1792, being 
forced in the ftove. It comes alfo from New South Wales, 
and has finely divided rigid faves, with loofe {pikes of 
white flowers. 

E. fericeum, ibid. 25. t. 9, and fome of its varieties are 
now not rare in the greenhoufes about London. See Curt. 
Mag. t. 862, and Andr. Repof. t. 100 and t. 272. 

Mr. R. Brown, in paper on Proteaceae, read laft winter 
before the Linnean Society, has new-modelled and greatly 
fubdivided the genus Embothrium, he having had opportu- 
nities of ftudying its {pecies alive in their native fituations, 
which no other botanift has fo fully enjoyed. . 
EMBOUCHURE, a French term in Mufic, literally 

the hole in the upper joint of a German flute, nm which the 
performer breathes ; but when it is faid that a flute player 
has a good embouchure, it means that his tone is good. 
EMBOUL, in Geography, a town of Africa, in the 

~ country of Senegal. 
EMBOWELLING Ative, in Law, is part of the 

punifhment of high treafon. 
EMBRACE a Votrr, in the Manege, is ufed when a 

horfe, in working upon volts, makes a good way every time 
with his fore legs. “The oppofite term to embracing a volt, 
is beating the duft, which is putting his fore-feet near the 
place from whence he lifted them. 

Embracing the ground is ufed in the fame fenfe with em- 
bracing the volt. A horfe cannot take in too much ground 
provided his croupe does not throw out; that is, does not 
ro out of the volt. See Bear. 
EMBRACEOR, in Law, a perfon who, when a mat- 

ter is in trial between party and party, comes to the bar 
with one of the parties (having received fome reward fo to 
do); and {peaks in the caufe, or privately labours the jury, 
.or ftands there to overlook, awe, ox put them in fear; or, who 
-‘makes.any attempt to influence a jury corruptly to one fide 
by promifes, perfuafions, intreaties, money, entertainments, 
and-the like. (1 Hawk. P. C. 259.) The punifhment for 
the perfon embracing is by fine and imprifonment; and for 
the juror fo embraced, if it be by taking money, the punifh- 
ment is (by divers ftatutes of the reign of Edward III.) 
perpetual infamy, imprifonment for a year, and forfeiture of 
the tenfold valde. 
EMBACERY, the a& or offence of embraceors. See 

EmBRAceor. 
EMBRASURE, in Archite@ure, an enlargement of the 

gap or aperture of a door, or window, within-fide the wall. 
See Door, 

Its ufe isto give the greater play, for the opening of 
the door,. wicket, cafement, &c. or to take in the more 
light. - . 
“The embrafure coming floping inwards, makes the inner 
angles obtufe. When the wall is very thick, they fometimes 

' make embrafures on the outfide. 
Emprasuré, in Fortification, isan opening made through 

the upper part of the defences, called the parapet, for the 
arpofe of pointing the cannon, fo as to be as little as pof- 

ble expofed to the fire of theenemy, The embrafure mutt 
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vary in dimenfions with the feveral fizes, or, as they are 
technically termed, the ** natures”’ of the cannon to be em~ 
ployed in them refpeétively. It is, however, 
found, that about 24 diameters of the muzzle of the cannon 
intended to be mounted give {pace enough for traverfing, 
and at the fame time afford but little opening for the fhot 
from oppofing batteries. ‘The embrafure . muft be cut 
down in that proportion which may fuit the height of the 
carriages on which the cannon may be mounted: thus, for 
all under 24 pounders, the height, between the front of the 
platform, and the creft, i. ¢. the interior, or higheft. part of 
the flope, over which the caunon is levelled, ought mot ‘to 
exceed 28 inches, unlefs the trucks on which the carriages 
run are unufually high ; for all cannon of 24 pounds calibre, 
and upward, the fpace above defcribed, and which is,called 
the genouillere, ought to be from 34,to 40 inches.. The 
bett rule is, to allow eight inches between the creit of the 
flope and the under part of the cannon, when, horizontally 
laid, thereby to command freedom of aétion, even when the 
depreflion of the line of fire may be confiderable: were 
this not attended to, the cannon might, at fuch times, be 
levelled after each difcharge, before it could be run up to~ 
the genouillere; whereby confiderable delay would be 
created. The flope, by which we mean that part under the 
muzzle of the cannon, is ordinarily made with a defcent of 
about ten or twelve degrees from the creft outwards, to 
allow of depreffion, fo as to fire either into the ditch, or 
over the glacis; this flope muft_ neceffarily vary according 
to the fituation, and intention of the battery. Thus, in 
fome fituations it is found neceflary even to invert the flope, 
the cannon being <lways pointed above the horizon: this 
occafionally happens in erecting batteries while betieging a 
place, where it would be both ufelefs and difadvantageous 
to cut the embrafures any lower than the loweit direGtion to 
which the cannon fhould be pointed. On. the other hand, 
we fometimes fee the flopes made at full forty degrees of 
depreffion, in confequence of the battery being intended to 
command fome work, of approach, far below its own level, 
But, as before obferved, when works are con{truéted upon an 
ordinary defilement, (or branching out,) originating from a 
level. at the exterior of the g/acis, and proceeding without 
any increafe of elevation to the centre of the place, then 
from 10 to 12 degrees of depreffion in the flope will be 
fully adequate to all the purpofes of depreflion_of the can- 
non. The expanfion of an embrafure, that is, its becoming 
wider exteriorly, than it is interiorly, muft depend on cir- 
cumftances ; but we generally find their fides to diverge 

“at an angle of about 12 or 15 degrees from a line pafling 
through the centre of the flope, in a direction with the 
chace of the cannon when brought up fquare to the genouii- 
lere. It fhould, perhaps, feem proper to make the em- 
brafure fpread as widely as poffible, for the purpofe of. in- 
cluding a greater extent of direGion; but were fuch to be 
practiled, the mer/on, i.e. the body of parapet left between 
any two embrafures, would be fo confiderably diminifhed as to 
afford little protection from the enemy’s fhot, which would, 
at the fame time, gain admiffion, obliquely, mto the battery, 
and difmount the cannon bya plunging fire. On the other 
hand, it is abfolutely neceffary to give fuch an expanfion as: 
may not only allow the reafonable traverling of the cannon, 
thereby to cover a greater extent of the appreaches, but.to 
prevent the merlons from being deftroyed by the fire of 
their own cannon, of which the explofion would. edi 
bring down the revetements,"whether of mafonry or cf 
turf, ynlefs ample fpace were allowed for the concuffion of 
the air created by the difcharge to be fufficiently weak: 
We have heard of defences that were deltroyed rather by the 
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want of this confideration, than from the enemy’s: fire. 
Where the merlons are of folid mafonry, and confequently 
the thicknefs of the parapet inconfiderable, when compared 
with that attendant upon merlons made of foil, there may 
be allowed rather more contraétion than in the latter cafe, 
becaufe the explofion is not confined for fuch a diftance. 
Few cafes, however, can occur, in which the divergence of 
the fides can come under ten, or exceed fifteen degrees. 
Where it is not advifeable to keep all the intended embra- 
fures open, or where deception is an object, they are either 
left unfinifhed, the parapet being left entire, or their fronts 
are filled up with the fame materials as the front of the pa- 
rapet. The former is common in fituations where the foil is 
loofe, and the difficulty of fultaining the merlons confider- 
able. When embrafures are cut through fuch parapets, 
their fides mult be fultained by fa/tines, as in the cafe of 
field batteries, and approaches during a fiege. The latter 
defcription, i.e. the concealed embrafures, form what is called 
a mafked battery, which generally opens by furprife ; the 
firlt difcharge generally ferving to clear away the flight 
work built up a the purpofe of concealing the fituations 
of the cannon. Where it is abfolutely neceffary that can- 
non fhould be allowed to traverfe freely in various direc- 
tions, fuch, for inftance, as fea-lines, where every gun 
fhould be made to follow a fhip: pafling with a rapid tide, 
and likewife in block-houfes mounting heavy ordnance on 
their roo:s, no embrafures fhould be made; but the cannon 
fhould be mounted on carriages traverfing on pivots, and 
elevated above the body of the ramparts, which may never- 
thelefs be made high enough’to cover the defenders very 
completely. Cannon mounted in this manner command a 
great range of dire€tion, and, though not fo well fecured 
from being difmounted as when placed in embrafures, are 
pre-eminently ferviceable in fome fituations. Batteries of 
this defcription-are called barbet batteries, and fhould, with 
little exception, be invariably preferred, wherever they are 
not liable to be oppofed by cannon, or where the force to 
be aéted upon is expected to pafs with velocity, without 
being able to take a fettled aim at the barbet. Mortar 
batteries have no embrafures, they requiring only a given 

’ Tine of dire€tion, aided by due elevation, to effe& their ob- 
jet; and, as both may be given without feeing it, the pa- 
rapets of fuch batteries are left entire. What are called 
embrafures on board bomb-ketches, are nothing more than’ 
temporary openings made by unfhipping hatches, and by 
fitting ftout planks at the fides to confine the {parks from 
{preading within the veflel. In cafemates, efpecially thofe 
in the curtain, &c. the embrafures are made like the port- 
holes in a fhip; that is, nearly {quare, and allowing the 
muzzles of the cannon to pafs completely through: 
EMBREGMA, anembrocation. The term is derived 

from «plesxw, to make wet. 
EMBROCATION, or rather Emsrocuation, Em- 

brocha, EpSpoxn, formed from Pex», irrigo, I /prinkle, 
or moiflen, in Pharmacy, denotes the application of -reme- 
dies, as oils, fpirits, decoétions, and other liquids, by 
fprinkling, or even rubbing them on the part. affected: this 
is alfo called irrigation. 

' Embrocations are only a kind of lotions ;: they are ufed 
to remove obftruétions, andto relieve pains, numbnefs, and 
palffes. The pumping ufed:in natural’baths-is properly. an 
embrocation. 

Emeprocartion, gall. See Garris. 
- EMBROIDERY, the enriching of’a cloth, ftuff, or 
muflin, by working diverfe figures thereon with the needle, 
and thread of gold or filver. 
cases embroidery. is derived’ from. the Freuch 
~ I 
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broiderie, of broider, to embroider ; which fome deduce, by 
tranfpofition, from dordeur, becaufe they formerly embrot- 
dered only the borders of ftuffs, whence the Latins alfo call 
the embroiderers /imbularii.. Du-Cange obferves, that they 
anciently wrote aurobruflus for embroidered with gold, or 
bruftus brudatus, and brodatus ; whence broderie. 

‘That done with filk, flax, or the like, is not now called 
embroidery ; though anciently, and properly, the word de- 
noted all kind of figuring or Hourifhing. 

The chief ufe of embroidery is in church veftmentss 
cloaths, houfings, guidons, ftandards, &c. ‘The inventiou 
of embroidery is attributed to the Phrygians; whence the 
Latins call embroidered garments ‘¢ veltes Phrygioniz,’’ and 
embroiderers Phrygiones. Inthe * Menechmy’” of Plautus, 
(act ti. feene 3), a'young woman, defirous of fending het 
mantle to be embroidered, fays: ‘* Pallam illam ad phrygi- 
onem ut deferas, ut reconcinnatur atque ut opera addantur, 

que volo.” ‘The Greeks feem to have ufed the words 
xeiay and xolass%av, as we ufe the word embroider. 

The embroidery of {tuffs is performed in a kind of loom ; 
that of muflin is done by ftretching it on a pattern already 
defigned ; the former kind is the moft eafy, but the latter 
admits of the greate% richnefs and variety, The thinnett: 
muflins are the beft for this purpofe; and they are embroi- 
dered to great perfection in Saxony. ‘ 

There are diverfe kinds of embroidery ; as embroidery on 
both fides, that which appears on both fides. Guimped em- 
broidery, performed either in gold or filver. In this work, 
a fketch is firft made on the cloth, then they put’on a cut 
vellum, and afterwards few on the gold and filver with filk, 
thread, interfperfing filver and gold cord, tinfel, and 
fpangles. Embroidery on the /lamp, where the figures are: 
very high and prominent, being fupported on wool, cotton,. 
hair, &c. Low and plain embroidery, where the figures are 
low and flat, and without any enrichment between them. 
It is probable that the covering of the {word of Goliath, . 
which was laid up in the tabernacle as:a confecrated memo- 
rial of the victory gained by David over that vain-glorious 
idolater, or the wrapper'that enveloped its. was fome beau- 
tiful piece of embroidered works (1 Sam. xxi. 9.) By 
ftatute 22 Geo, II. c. 36. no foreign embroidery, or gold 
or filver brocade, fhall be imported, upon pain of being for- 
feited and burnt, and penalty of-100/. for each piece. No 
perfon fhall fell or expofe to {ale any foreign embroidery, 
gold or filver thread, lace, fringe, brocade, ormake up the 
fame into any garment, upon pain. of having it forfeited 
and burnt, and penalty of too/. Allfuch embroidery, &c. 
found, may be feized and burnt, and the mercer, &c. in. 
whofe cultody it was found {hall forfeit 100/. 
EMBRUN, or Amarun, in Geography, a town of: 

France, in the department of the Upper Alps; chief place; 
of a diltri&t of the: fame name, fituated upona high rock on 
the right shore of theriver Durance, 66 miles S.W. of Gre« 
noble, and 480 miles S. by E. of Paris, is chiefly remark- 
able for its cathedral, and has a population of 3138 indivi- 
duals. The canton contains 8 communes ‘and 9667 inhabit-- 
ants, on a territorial extent of 285 kiliometres. 

As chief place of a diftri€t Embrun has a fub-prefett, 
two courts of juftice, and a regifter office... The whole 
diftriét is extremely mountainous, but the vallies and the- 
declivities of the mountains are uncommonly fertile. It: 
contains five cantons, 36 communes, and 26,968.inhabitants, 
on a territorial extent of 14724 kilometres. 
EMBRYO, or Empryvon, in Anatomy and Phyfology, 

is the child, with its coverings, as: contained in the uterus 
previoufly to the time of birth; It is {uppofedat firft to be, 
in an imperfect ftatey but to contain rudiments of all the: 

parta, 
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parts, which, when fully developed, make up a perfect 
animal, The term is derived from the Greek word ruZpvor, 
which has the fame fignification, and is formed from «, in, 
and Gpuw, J /boot out ; conveying a notion, that the living 
germ buds forth and expands in the uterus of the mother, 
as a-feed is developed in the earth. The term embryo is 
employed, in its moit {trict acceptation, during the firtt fix 
weeks only after conception, but it is often ufed more gene- 
rally during the whole time of utero geltation. ‘The young 
animal, after the firlt fix weeks, is called a fztus; but we 
ufe this word alfo to denote the fame objeét as foon as it can 
be diftin@tly perceived: By the ovum, we underftand the 
foetus, together with its furrounding membranes; but that 
term is fometimes applied to the latter only, in contradif- 
tinétion to the former. We fhall confider, under the prefent 
article, the progrefs of the uterine contents, until the time 
of utero-geftation is completed ; the changes, which they 
pafs through, in the different {tages of this period; the 
peculiarities of itructure belonging to the foetus; and the 
mode of its nutrition and exiltence. 
A fketch of the progrefs of the germ, after impreg- 

nation, from the ovarium into the uterus, and of its deve- 
lopement in the latter cavity, will be found in the article 
Conception; a more detailed hiftory of the anatomy of 
the ovary and-uterus, together with a flatement of all the 
faéts that can be afcertained concerning the mode of im- 
pregnation, and its immediate confequences, will be con- 
tained under the head of GenreRaTion. 

When the germ is detached from the ovarium, the mode 
of its exiftence differs in the different claffes of the animal 
kingdom. In the greateft number of inftances it is accom- 
panied by an organized mafs, to which it adheres by means 
of veflels, and the abforption of which is fufficient to nourifh 
and develope it, until it is brought forth into the world. 
It requires no fupply therefore from the body of the mother; 
and is even feparated from her by more or lefs numerous and 
folid coverings. The germ, together with the nutritious 
fubftance, and the common envelopes, conftitute an egg, 
and the animals which propagate their fpecies in this way, 
are called oviparous. In many of thefe, the germ contained 
in the egg is not developed and hatched, until the egg has 
quitted the body of the mother, or has heen /aid; in which 
cafe fecundation may be performed afterwards, as in many 
fifhes, or external heat only may be required, as in the in- 
cubation of birds: or, laftly, the natural temperature of 
the climate may fuffice, as in reptiles and infects. All 
thefe are oviparcus animals, properly fo called. In fome 
others, the egg, after having been fecundated, and de- 
tached from the ovary, remains in the mother’s body, until 
the young one is developed and hatched, as in the viper, 
and in feveral fifhes: fuch are falfely viviparous, or ovo-vivi- 
parous animals. Mammalia on’y are truly viviparous ; 
their germ is provided with no {fupply of aliment, but de- 
rives the materials of its growth from the juices of the mother. 

- For this purpofe it is attached to the internal furface of the 
uterus, and occafionally, by accident, to fome other part, 
by a kind of root; by an infinite ramification of blood- 
veffels, conftituting the placenta. Inltead, therefore, of 
being fepatated by its coverings from the body of the 
mother, thefe are the medium of a mott intimate connetion 
between them, effentially neceffary to the life of the germ. 
Through them there is a conftant influx of nutritious 
juices until the embryo is completely developed. At that 
time the membranes are torn, and the young animal comes 
into the world, capable of enjoying an independent organic 
exiftence, and free from all external covering, The very 
Fare occurrence, of the child being born with its membranes 

entire, cannot be regarded as an exception to this affertion : 
Wrifberg only faw it three times in 2000 births; (fee bis. 
Obfervat. de Structura ovi, p. 76.) and it is probably fill 
lefs common on the average. In the mammalia then there 
is no egg, in the fenfe already explained: the membranes of 
their ovum being an intimate conne¢tion between the mather 
and the germ, by which the former fupplies the latter with 
nourifhment ; while the egg is entirely detached, and con 
tains, with the germ, the nourifhment neceflary for its 
growth. Hence we fee. that the old and much-contelted 
maxim of “‘omnia ab ovo,” cannot be received without 
reat limitation, and is more likely to perplex, by con- 

lating together things effentially different, than to im- 
part any additional light to a fubjeét already very obfeure. 

The following parts, which are of courfe coatained in 
the cavity of the pregnant uterus, make up the human. 
ovum; viz. the placenta, membranes, navel-flring, liquor 
amnij, and fatus, The three firlt are called a fo the fecun- - 
dines or after-birth; as they are expelled, in the act of 
parturition, after the child, The placenta aud membranes 
every where line the cavity of the uterus, and the former 
muit undoubtedly have fome communication with the-veffels 
of the mother, although anatomifts have not yet fucceeded 
in demonftrating the precife mode of that conneétion. In 
the membranous bag formed by the fecundines, there is found, 
befides the feetus, a greater or {maller quantity of clear 
fluid, called the liquor amnii. The umbilical chord contains 
blood-veffels, by which the circulating organs of the fetus 
communicate with the arteries and veins of the placenta. 

The fecundines are all more or lefs gelatinous and tranfpa- 
rent, and contain no manifeft fibrous ftruéture. Being 
deftroyed after every pregnancy, their exiftence is tempo- 
rary; and their organization correfponds to this limited 
term of duration. They never contain any fat, either in. 
the found, or in the morbid ftate of parts, atany period of 
utero-geftation, however the mother or child may be cir- 
cumftanced in this refpect. ; 

The cavity of the uterus, examined immediately after 
conception, exhibits nothing which can be regarded as the 
fruits of that procefs. In afew days, we perceive a tran{- 
parent membranous veficle, filled with a gelatinous liquor, 
but offering no appearance of organization or life. Some 
writers have afferted that ova may be found in the uterus of 
the human fubje&, or of animals, immediately after con- 
ception; and have even publifhed delineations of them in. 
the firft days of pregnancy, Such ftatements deferve no 
credit. Thofe modern phyfiologifts, in whom we can place 
the greateft confidence, have found, during the firlt feventeen 
days, nothing but a fluid like white of egg, in which 
there was no trace of any more confiltent body. Mr. Cruik- 
fhank, however, has met with ova in the tubes and uteri 
of rabbits, at a much earlier period. He found them in 
the former fituation on the third. day after coition: they 
were mere points, but the diftinGtion of the chorion and 
amnios could be difcerned by the aid of magnifyi 
powers. The fcetus was rendered vifible on the ea. 
day, by pouring vinegar on the ovum. We may re, all. 
obfervations in which an ovum is faid to have been difco- 
vered in the human fubjeét, earlier than the twentieth day, 
as extremely fufpicious: indeed, we know of no initance, 
in which it has been obferved, before this time, by any 
ana wheie teftimony has fufficient authority. A round 
ittle body is gradually developed in the cavity of the 
uterus, and may be recognized at the end of the third week. 
This is the covering of the future, but not yet difcernible 
feetus. The furface of fuch an ovum is probably flocculent 
from the firft ; this at leaft is the cafe in the fall iter ; 
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delineated, and in well preferved fpecimens of very {mall 
and early abortions. The flocculi are very fine vafcular rami- 
fications, conneéting the ovumto the decidua, which refem- 
bles in appearance a layer of coagulable lymph produced by 
inflammation. The refemblance of thefe villi to the roots 
of a plant, the mode of theirinfertion in the decidua, and 
‘the analogy of their fun@ion, in draining from the uterus 
and conveying to the child, the materials of its fapport, to 
the office which roots perform, in extracting nourifhment 
from the foil, has led almoft every writer to compare the 
rudiment of the future animal to a feed, and to confider its 
conneétion with the mother’s body as fimilar to that between 
a plant and the earth. The vafcular proceffes are {mall in 
‘very young ova, but enlarge afterwards rapidly till the [e- 
-cond month: they gradually difappear from two-thirds of 
the furface of the ovum, and are collefted together on the 
remainder, to be united intoa mafs, and form the placenta. 

It has not been hitherto determined at what period the 
ovum becomes connected to the uterus ; indeed it is fo fmall, 
at its firft arrival in the cavity, that the invefligation is difit- 
cult. Cruikfhank fays, that the ovum increafes in the 
rabbit, to one hundred times its original fize, before it be- 
comes fixed to the uterus. The fize of the ovum, at dif- 
ferent periods of pregnancy, cannot be determined with 
much accuracy, becaufe many abortions are not well formed, 
and their exa¢i age cannot be well afcertained. Hence dif- 
ferent writers contradi& each other confiderably in this point. 
Within the firft month it is not larger than a hazel nut ; in 
the fecond and third it may equal a pigeon’s or hen’s egg. 
At the latter period its developement is complete, and the 
future changes are chiefly in fize. It increafes in proportion 
to the augmentation of the uterus. 

Particular defcription of the component parts of the ovum.— 
‘The membranous covering including the foetus, within the 
uterus, confifts of feveral diftingt parts, which admit eafily 
of artificial feparation. The number of thefe has been very 
varioufly reprefented. The older anatomifts only defcribe 
two; wviz., the chorion and amnios; and divide the former 
into two lamine. Mott moderns defcribe three coverings, 
adding the decidua of Hunter to the two former. Haller 
‘mentions four ;—the membrana exterior ovi, chorion, 
membrana media, and amnios. Blumenbach’s divifion into 
the proper, and adventitious coverings is a good one: the 
latter are the chorion and amnios; the former, the decidua, 
which covers the ovum and lines the uterus. 

The decidua, or membrana caduca, is the medium of connec- 
tion between the embryo andthe mother. Inits appearance, 
as well as in its mode of formation, it refembles the lamina 
of coagulating lymph, which is formed by inflamed furfaces. 
Both membranes are of a yellowifh white colour ; both are 
tender, pulpy, and vafcular. The lamina of lymph is 
formed by an inflamed membrane; the uterus, before the 
‘appearance of the decidua, becomes much more vafcular, and 
is probably in a ftate of increafed a€tion analogous to in- 
‘flammation. The developement of this membrane is pro- 
bably anterior to the arrival of the germ in the uterus, 
and may be regarded as a meafure of preparation for its re- 
ception. It is not neceffary for the formation of the deci- 
dua, that the ovum fhould reach the uterus. For when it 
grows in the ovarium, or in the Fallopian tube, the deci- 
dua is formed in the uterus, and that organ is confider- 
ably enlarged; fo that it undergoes, to a certain de- 
gree, changes exactly fimilar to thofe which take place in 
natural pregnancy. It lines the whole internal furface of 
‘the airae, bent perforated at the Fallopian tubes, and cer- 
vix uteri. Numerous fmall arteries and veins, often feen 
containing red blood, ramify from its outer furface inwards 

through its fubftance, and are derived from the veffels of 
the uterus. It is very thin, and has no perceptible veffels 
near ihe cervix uteri; but grows thicker and more vafcular 
towards the placenta, at the very edge of which it acquires 
a confiderable thicknefs, and {plitting into two flrata, is 
continued over both furfaces of the placenta, but efpecially 
the inner {mooth furface, blending itfelf there infeparably 
with the umbilical portion of the placenta. The layer of 
the decidua, which lies between the chorion and placenta, 
is in one cafe much thicker than in another. It fometimes 
forms a fmooth, tender, opaque membrane; but is more 
frequently reticulated, efpecially towards the edge of the 
placenta, looking fomewhat like lace. Occafionally there 
are portions of it a good deal thicker than the reft; 
which, fhining through the tranfparent chorion, bear fome 
refemblance to pieces of fat. ‘This layer is generally thicker 
than that which adheres to the rough, external, lobulated 
furface of the placenta. It communicates with that other, 
by means of the proceffes of the decidua, which pafs be- 
tween the lobules of the placenta, and along the external 
furface of the umbilical veffels, 
We have already obferved, that the decidua adheres 

clofely, on its external furface, to the uterus, and that this 
adhefion is effected by means of blood-veffels pafling to the 
former from the latter. By its means the whole extemal 
furface of the ovum grows to the uterus. Its internal fur- 
face is very clofely attached to the chorion, fo that their 
feparation is difficult in recent fecundines. Gentle putrefac- 
tion makes them part eafily ; and we obferve, on the fepa- 
ration, numerous white flender threads, emerging from the 
fubftance of the chorion, and ramifying into {maller filaments 
upon the decidua. ‘Thefe appear like veffels by the aid of 
a magnifying glafs. 

AAs this membrane is an adventitious produétion of the 
internal furface of the uterus, formed for the temporary pur- 
pofe of a conneéting medium between the mother and the 
child ; its office ceafes as foon as the foetus has quitted its 
original fituation; and it is confequently fhed whenever a 
woman bears a child, or fuffers_a mifcarriage. Hence its 
names of decidua and caduca. As it may be partially fepa- 
rated into two ftrata, one of thefe is left onthe uterus after 
delivery, and afterwards diffolves, and comes away with the 
lochia. Frequently a thicker flratum feparates from the 
uterus in one part, and a thinner in another. The adhefion 
of the decidua to the uterus and chorion is ftronger than that 
of the two layers of the membrane to each other ; and hence, 
probably, we may explain the circumitance of a ftratum being 
left upon the uterus after parturition. The belt method 
of feeing the decidua after labour, is to wath the fecundines 
well in warm water, to remove the loofe coagulated blood, 
and then put them into cold water, that the blood, which 
remains in the veffels, may congeal. ‘The decidua will then 
be very diftinguifhable by its yellowith appearance and 
pulpy confiftence ; and numerous veffels may be clearly dif- 
cerned in its fubftance. The number and fize of the veffels, 
pafling from the uterus to the decidua, fufficiently account 
for the bleeding which always takes place on the feparation. 
Thefe veffels are reprefented as filled with blood in Hun- 
ter’s 29th plate, fig. 4: and in their injeted ftate in feveral 
other figures of the fame work ; viz. the arteries in fig. 3, 
tab. 24.3 the veins in tab. 24, fig. 4: and both kinds of 
veflels coming from the uterus, in tab. 31. The fecond 
fig. of tab. 29. of the fame work, exhibits the reticulated: 
lace-like appearance of the membrane, when viewed with, 
magnifying powers: in this refpect it much refembles-the 
adventitious productions of coagulating lymph. 

The preceding defcription applies to the decidua, as it is 
found 
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‘found in ova of feven, cight, or nine months, The mem- 
brane is very different in the earlier periods ; and as the de- 
{eriptions of anatomilts have been derived chiefly frora abor- 
tions, in which more or lefs of the decidua may come away 
with the ovum, and as the appearance of the membrane 
ditiers very much in the different periods, the accounts of it 
are very perplexed, and difficult to underftand. ‘The thick- 
nefs of the membranecis in an inverfe ratio to the age of 
the embryo, In anearly ftate, too, its external furface is 
covered with numerous loofe and floating flocculi, by 
which it adheres to the furface-of the uterus; thefe ave not 

‘ feen at more advanced periods: they are excellently repre- 
{ented in an abortionvof the feventh week, in two beauti- 
ful figures, forming the vignette of the title page of Soem- 
merring’s Icones Embryonum Humanorum: alfo in Hun- 
ter, figs. 1, and 2. pl.°33. 

From the time that the ovum has acquired Yome fize, 
until about the fourth month, the decidua not only lines 
the whole cavity of the uterus, but alfo gives another co- 
‘vering to that part of the chorion, which is not occupied 
by the placenta. This fecond inveftment is continuous 
swith the former at the edge of the placenta; and, as it 
appears at this part as if reflected from the exterior layer 
-over the ovum, Dr. Fiunter, to whom we are indebted 
for the mott accurate obfervations on the whole fubjeét, 
called it decidua reflexa; the addition of Hunteri is often 
amade by foreign anatomilts. He compares, in the explana- 
“tion of pl. 33, fig. 1, the refleCtion of the decidua 
ever the ovum, to that of the pericardium over the heart ; 
cand the comparifon might be correét, if the exterior portion 
<of the pericardium covered the whole of the heart, as the 
“outer layer of decidua does the whole oyum. According, 
then, to the preceding defcription, we may diftinguifh three 
‘portions of decidua, all, however, completely conneéted to- 
-gether; ift. The exterior portion, covering the whole ovum, 
-and lining ithe whole uterus, excepting the apertures corre- 

dponding to the Fallopian tubes and cervix ; decidua uteri, 
ad. vera, membrana ovi exterior of Haller, membrana caduca 
craffa of Mayer (Befchreib. des menfchlichen Korpers, v. 5. 
f. 272.) becaufe it is thicker than the reflected portion, 
fir membrane of the ovum of Mekel, decidua externa of 
-Sandifort, and external lamella of the Hunterian decidua 
-of fome authors. zdly. A production over the concave 
furface of the placenta. 3dly. D. reflexa, covering the 
chorion, and continuous at the margin of the placenta, 
with the D. uteri. This is Blumenbach’s acquired mem- 
brane, Mekel’s fecond membrane, villofa membrana _pla- 
-cent, involucrum membranaceum of Albinus, membrana fi- 
Jameatola of Wrifberg and Roderer, chorion of Haller, 
chorion, fangofum, floceulentum, &c., fpongy chorion, 
zrefileted vaicular membrane, &c. Denman calls it conne&- 
jug membrane, and Baillie decidua chor. A cavity muft 
neceflarily be intercepted between this and the d. uteri. 
The diftin€tion‘of thefe two parts, and their relative pofition, 
are beft feen in the plates of Hunter; as in fig. 1, of tab. 
28: alfo in a perpendicular feGtion of the uterus, containing 
.an ovum of three months, reprefented in tab. 32, where the 
letters-£, /, m,n, 0, reprefent the two deciduz, the angle 
sof reflection, and the cavity left betweenthem. The fame 
facts are alfo reprefented in two abortions, figs. 1, 2, 3, and 
4, of tab. 33. The d. reflexa covers the fhaggy vefiels of 
‘the chorion, which feem to be implanted in it. In -pro- 
portion as pregnancy advances, it becomes gradually thinner 
und thinner, fo that at the fourth month it forms an ex- 
tremely fine layer covering the chorion. It comes at the 
fame time into more clofe contact with the d. uteri, and, 
at length, the two adhere together. Yet the membrane 

diminithes in thicknefs, and continues to decteafe until 
parturition. How it comes to pafs, that the decidua fhould 
envelope the ovum in the way already deferibed, is mere 
matter of fuppofition, and does not admit of being fhewa by 
direct demonttration, In two examinations, mentioned» by 
Dr. Baillie as having been performed with great care at an 
early period of pregnancy, the decidua was already formed, 
but no ovum could be difcovered. : ‘ os Hey, 

In the 18th fig. of his work already quoted, Soemmerring 
has given an excellent view of the external furface of an 
ovum of five months. It appears:on clofe infpection 
covered with fine and thinly fcattered floceuli, which are 
the moft numerous and long in the fituation of the placenta. 
The firlt, or external coat, (the decidua,) is continued int« 
the placenta, or the placenta is extenuated into this mem- 
brane, in fuch a way, that we might, with equal propriety, 
either regard the placenta as the thickeft portion of the 
decidua, or the decidua as an extenuated duction from 
the placenta. The decidua grows gradually thinner as-we 
recede from the placenta, fo that its thinneft portion is pre- 
cifely oppofite to the placenta. ath 

The chorion is that covering of the ovum which is placed 
next in order to the decidua. It is the firlt proper mem- 
brane of Blumenbach, the third membrame of Mekel, and 
the fecond of many anatomifts; the membrana media of 
Haller, chorion pellucidum or leve. ; 

It isa firm and ftrong membrane, forming a complete 
bag, which includes the amnios and child. It adheres 
firmly to the concave furface of the placenta, and in that 
fituation is thicker, and covers the great divifions of the 
umbilical veffels; being clofely attached to the amnios at 
the infertion of the umbilical chord. At firt it is nearly 
tranfparent, and tender in its texture: as the ovum increafes, 
it becomes more opaque, ftronger, and of a yellowith colour. 
We have mentioned already how its external furface adheres 
to the decidua, and the threads conneGting them together, 
which feem to be veffels. Thefe are the only veflels which 
the membrane pofleffes. 3 

The external furface of the chorion is covered completely 
with flocculi in the firft month of pregnancy. A great 
abundance of thin tender threads of different thicknefs arife 
from it. Thefe divide and fubdivide in a very minute 
manner, and the neighbouring ramifications join each other. 
They are extremely {mall on very young ova; but they 
cover the whole furface at the end of the firft, and in the 
fecond month. They difappear from fome parts in the 
third month ; and colle& clofer together towards the upper 
part of the ovum, in order to form the placenta. = 

The decidua reflexa, covering this external furface of the 
chorion, unites the flocculi together; which penetrate it, 
and are implanted in the decidua uteri. Many erroneous 
names and reprefentations have arifen from this ftruéture, 
becaufe the proceffes of the chorion have been regarded as 
belonging to the d. reflexa; and hence many of the names 
applied to that membrane have arifen. ; =r 

In the fourth, fifth, and fixth months the chorion is 
fmooth on the greateft part of its external furface. The 
d. reflexa, which is now thin and fearcely recognizable, is 
clofe upon it. When the placenta is formed, the external 
furface of the chorion is firmly attached to its concavity. 

.The internal furface of the chorion is {mooth, and united 
to the amnios: In the firft month there is a confiderable 
interval between the two membranes, filled with a clear 
aqueous fluid, probably produced by the veffels of the cho- 
an pce as foon diminifhed ; the aes owing 
after than the chorion, the two membranes foon come 7 
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contac. In the third month they lie near together, and 
are loofely connected by a tender gelatinous medium. 

Twins have a double chorion, as well as amnios; but 
are covered by a common decidua reflexa. 
Amnios ; the fecond proper membrane of Blumenbach ; 

and fourth membrane of Haller and Mekel ; is found uni- 
verfally in animals. In man it forms an oval bag, including 
a certain portion of fluid, andthe foetus. It is a thin trant- 
arent membrane, of tolerably firm confiltence. [ts external 
lurface is conneéted, in the way already defcribed, with the 
chorion, from which it is eafily fepurable. It lines the 
concave furface of the placenta, and terminates, apparently, 
by a clofe adhefion at the infertion of the navel-ftring, © 
Where the chorion alfo feems to end. ‘Tle gelatinous fub- 
{lance conneCting the two membranes adheres more clofely 
to the amnios than to the choricn, and hence the former 
membrane has a rough appearance, when feparated. The 
internal furface is every where perfeQly fmooth. In birds 
and quadrupeds it poflefles manifelt veffels ; but none in the 
homan fubjec. 

The allantois, which was formerly enumerated among 
the menibranes of the human ovum, is now known to be pecu- 
liar to quadrupeds. 

There is, however, afmall membranous bag, named veficula 
umbilicalis, found in the early months of pregnancy between 
the amnios and chorion, This poffeffes an elliptical figure, 
and contains a clear fluid. It contraéts into a thin and 
round thread, which runs along the navel-ftring, and divides 
into two at the infertion of the umbilical chord in the child’s 
body. They are afterwards loft upon the vifcera. 
veficala can only be feen until the third month, and in very 
frefh abortions; for it is fo delicate that it decays very 
qnickly ; and it is extremely difficult to trace the thread 
from it through the umbilical chord. Its fize is in an inverfe 
ratio.to the age of the embryo. 

Liquor amnii is the name given to the fluid which fills 
the cavity of that membrane. This is perceivable as foon as 
the ovum can be difcerned ; it diftends the membranes, and- 
preferves their rounded form. Its quantity is the largeft, in 
proportion to the fize of the embryo, in the firft month 
of pregnancy ; fo that in the firft and fecond it confiderably 
excecds the weight of the foctus, which muft confequently 
be loofely fufpended in the fluid. The fectus weighs more 
in the third month than the liquor amnii; and, as it touches 
the membranes in the fifth, the proportional quantity of the 
water has very greatly decreafed ; fo that it merely filled up 
the intervals caufed by the inequalities of the child’s body. 

‘Stein, an experienced German writer, ‘tates that the weight 
of the foetus and the amniotic fluid fhould be equal about 
the middle of pregnancy ; and that it muft be regarded as 
an unnatural appearance, if the latter exceeds the former in 
the fixth month. It continues afterwards conftantly de- 
creafing relatively to the increafe of the child. The quan- 
tity varies greatly in different fubje¢ts ; from one to two 
pounds is the ordinary proportion at the period of nine 
months ; but it may be much more or lefs. Jt is a clear 
yellowifh fluid; but fometimes differently coloured and 
obfcure. In its pure ftate it poffeffes no {mell, and a mild 
faltifh tafte. Heat and alcohol coagulate it in the recent 
ftate ; but the chief bulk of it is aqueous. ‘The fources 
of the fecretion are unknown. ‘lhe abfurd opinions, by 
which it has been fuppofed to proceed from the fkin or 
various other parts of the foetus, are fufficiently refuted by 
the fa& of its exiftence when there isno fetus. ‘The amnios 
poffeffes no apparent veffels, For an account of the chemi- 
eal properties of this fluid, fee the article Amnios. 

he old opinion of the ufe of the amniotic fluid in nourifh- 
Vor. XIII, 

This ° 

ing the foetus cannot be fuflained ; for devlutition could not 
be performed without the prefence of air; many foetufes 
are born with the mouth clofely fhut, and others have 
grown to the full fize without any mouth at all. The 
ereat ufe of the fluid feems to be that of protecting the 
foetus from external violence ; and hence we find it molt 
copious when the child is youngeft and moft delicate in tex- 
ture, to prevent its different parts from adhering together, 
or to the furrounding membranes. "I'he bufinefs of parturi- 
tion, as far at leaft as the dilatation of the os uteri is con- 
cerned, is alfo facilitated by the liquor amnii. 

The umbilical chord, funis or funiculus umbilicalis, or 
navel-{tring, made up of three large veflels twifted together, 
united by more or lefs gelatinous fubftance, and conftituting, 
in confequence of certain convolutions of the veflels, an 
irregular rope, rather lefs in general than the fize of the 
little finger, is fixed at one end to the child’s navel, and at 
the other to the placentas This being the organ of com- 
munication, through which the materials of growth and 
nourifhment are derived to the foetus from the mother, con- 
ftitutes a moft effential part of the fecundines, and can 
never bedeficient. It pafles through the liquor amnii, from 
the child to the reft of the fecundines ; is cemmonly about 
two fect long, but may be no more than one foot, or on the 
contrary exceed four feet. Wrifberz once faw it only 
feven inches long; and it was neceflary to cut it in the 
courfe of the delivery. Its moft frequent length is between 
18 arid 22 inches. ‘The younger the fcetus, the fhorter is 
the chord proportionally. It is alfo thicker relatively to 
the fize of the foetus, as that is younger. It is ufually 
turned round fome part of the child’s body ; very commonly 
round the neck, which it has been feen to encircle four 
times and a half. 

From the important fun@tion performed by the navel- 
ftring, we fhall expeé to find it as foon as the embryo itfelf 
is perceptible ; and confequently it is feen ag foon as the 
foetus itfelf is vifible. 

The veffels of the chord are two umbilical arteries, and 
one umbilical vein. The two arteries are of equal fize, and 
poffefs ftrong coats, fo that their fection prefents a circular 
area. In rare inflances there is only one. The umbilical 
arteries are a continuation of the internal ihacs; which, 
inftead of defcending into the pelvis. afcend along the fide 
of the bladder to the umbilicus. When there is only one 
umbilical artery, the internal iliac of one fide only is reflected 
along the bladder. The internal ilac. which in the adult 
is no larger, but rather {maller than the external, is con» 
fiderably the largeft of the two in the foetus. It paffes 
obliquely from the fide of the pelvis to that of the bladder, 
and takes the name of umbilical or hypogattric ; creffing 
the ureter in fuch a manner that that tube lies internally, and 
the artery externally. It afcends along the fide to the fundus 
of the bladder, and proceeds over the furface of the perito- 
neum, to the umbilicus. Thefe veffels make very nu- 
merous convolutions and turnings which differ confiderably 
in different fubjects: and hence they are much longer than 
the length of the chord. In the fituation of thefe turns, 
the diameter of the veffels will appear contraéted,' and thefe 
contractions are the quafi-valvule of Hoboken. 

The third veffel of the chord is the umbilical vein, which 
arifes from the placenta, forms numerous convolutions, in 
company with the arteries, and enters the child’s body at 
the umbilicus. Pafling over the furface of the peritoneum, 
it arrives at the fa enters ligament of the liver ; defcends 
along its anterior margin to the foffa, dividing the twe 
lobes ; and there enters the fubftance of the liver. Tt dif. 
tributes feveral branches to this vifcus, particularly to ue. 

le 
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left lobe, and ends by an anaftomofis of its trunk, with the 
left branch of the vena portarum, From the veflel formed 
by this union a fmall canal, about three quarters of an inch 
ii length, is continued into the inferior vena cava, under the 
name of dudus veno/fus. 

The umbilical vein is much larger than the artery, and its 
fides collapfe when divided. It is faid that two veins have 
been feen ; but Dr. Hunter never met with a cafe ; quadru- 
peds have two. The umbilical veffels give off no vifible 
branches till they come to the placenta; then the two 
arteries anaftomofe, commonly by a crofs canal, nearly of 
the fize of one of the ar:eries. 

«* There is a great variety,” fays Dr. Hunter, “ in the 
tavifting of the veffels of the navel-ftring. Sometimes they 
are uniformly and clofely twifted like a rope, in their whole 
courfe ; and fometimes they run almoft ftraight and parallel, 
efpecially in that part of the ftring which is towards the 
abechts ; for sieav the foetus it is almoft always more or lefs 
twifted.. In fome navel-ftrings there is a great irregularity, 
from folitary turnings of particular veffels, commonly called 
knots, as we fee in twifting a cord, where fome of the con- 
ftituent threads are longer and therefore loofer than others. EB : eae : 
The end of the navel-ftring which is next the placenta, is 
always lefs twifted, and more uniform than the end which 
is next the feetus. 

«© Whatever be the caufe, in moft which I have attended 
to, the twifting of the navel-ftring has been in the fame 
direétion, viz. fuch as would be produced in turning the 
shild round upon the navel, as a centre, by pufhing its head 
towards the right fide, and its feet to the left. Intwo and 
thirty preparations now before me, four only are twifted the 
contrary way ; and of the twenty-eight which are twilted in 
the common way, three have the contrary twift for fome 
inches, at the extremity, which was towards the foetus.’ 
The veflels appear to be ftraight in youngembryos. When 
the chord is very long, ‘rue knots formed in it; as 
diftinguifhed from thofe which arife merely from projections 
of particular veflels. Thefe are not fuppofed in general to 
affe& the communication between the mother and child, but 
Dr. Hunter thinks he has feen two cafes m which it was 
obftruéted from this caufe. The true knots are fometimes 
double, as if twice tied ; and in very rare cafes treble. 

The urachus is another part belonging to the umbilical 
chord ; it is a {mall fibrous ftring afcending from the fundus 
of the bladder to the navel, between the umbilical arteries, 
and growing more flender as it proceeds. In the navel- 
ftring it is hardly perceptible, except near the foetus; it 
is like a fine thread, a little more white and opaque than 
the reft. When once found near the feetus, it may be 
traced, with a little trouble, nearly the whole length of the 
ftring. This part is a canal in the embryo of animals, 
jeading from the blacder to the allantois; but the latter 
membrane not exifting in the human fubjeét, the urachus 
is folid. Portal, who has inveftigated the matter very at- 
tentively, found the urachus te confitt of four threads in 
embryos of five and fix months. Thefe pafs together from 
the navel to the bladder; then feparate and expand over the 
Jatter organ. In the eighth and ninth month, thefe threads 
can hardly be feparated. The urachus eltogether is largeft 
in the youngeft embryos. 

The covering of the navel-ftring, which is fmooth and 
polifhed, is confidered to arife from a refleGtion of the 
amnios. Both that membrane and the chorion are firmly 
adherent to the chord, at its conneétion with the placenta ; 
and the covering of the chord itfelf is moft firmly conne&ted 
with the fubjacent fubftance, fo that it cannot be feparated 
lke a‘diftin@t membrane. Theinteguments of the abdomen 

are continued for a fhort {pace over the chord, and there is 
an abrupt line obferved at their termination, beyond which 
not even the cuticle is continued. The feparation is much 
more ftrongly marked, when the integuments are minutely 
injeted, by the fudden ending of the injection, no veffel 
extending intothe chord. ‘The tying of the chord without 
the leaft pain is a fuflicient proof that it has nothing to do 
with the fkin, 

The ftrong conneétion between the abdomen of the child, 
and the chord, is produced by the three umbilical veffels, 
penetrating the tendinous opening of the lineaalba, They 
run externally to the peritoneum, which. lies behind them 
entire and unperforated. The oppofite end of the funis is 
conneéted with equal ftrength to the placenta, both by the 
continuation of the veffels into that body, and by the clofe 
adhefion of the chorion and amnios. 

Befides the veffels, the urachus, and the coat of the navel- 
ftring, it contains nothing but a fine cellular fubftance, 
loaded with a tranfparent ropy fluid, giving the part both 
firmnefsand bulk. By touching the cut furface of the frefh 
funis, and removing the finger flowly, we fee the fluid fo 
tenacious and du@tile, as tc be drawn out into fine threads 
fome inches in length. When it has been kept fome days, 
the fluid lofes entirely that glutinous quality, and tranfudes 
like water; by which means the ftring lofes much of its 
bulk. In this ftate, if a {mall blowpipe be pufhed into the 
interftices of the veflels, and proper ligatures be made, the 
whole interftitial fubflance may be rendered emphyfematous 
and white. In this condition it may be dried, and then cut 
up to fhew the cellular fubftance more diftinély. The 
great variety that is obferved in the thicknefs or fize of the 
navel-ftring in different parts, and in different cafes, depends 
principally on the quantity of the cellular fubftance, and 
not on the bulk of the child. 

Dr. Hunter thinks that “ the winding courfe of the 
veffels in the navel-ftring prevents their being much affe&ted 
by any ftretching force, and the firmnefs of the interititial 
fubftance, proteéts them againft dangerous comprefiion. 
Thefe accidents might otherwife perhaps have occafioned 
frequent mifchief, efpecially where there is a large child, 
and a {mall quantity of the liquor amnii. In fuch a cafe 
the navel-ftring pafling under the arm or ham, or in the 
groin, might have been compreffed, fo as to prevent the 
return of the venous blood at leaft. The fame thing might 
have eafily happened, where a knot is formed upon the 
navel-ftring.”? 

The umbilical arteries divide in the placenta into fmaller 
and {maller ramifications ; and their ultimate branches com- 
municate with the umbilical veins; injeGted fluids at leaf 
return very readily by this courfe. The vein ismade up by 
the union of the minute branches intu larger and larger 
trunks. Inthe early periods of pregnancy, the umbilical 
veffels branching out very minutely, conftitute the flocculi 
of the chorion. 

Placenta. —This, together with the membranes, makes a 
complete bag lining the uterus, and containing the child. — 
As Dr. Hunter has done much in elucidating its ftru@ture, 
and has given avery good account of the fubje&,. we fhall. 
avail ourfelves chiefly of his labours, ; 

Its figure is commonly round and flat ; it is about an inch 
in thicknefs anda fpan in breadth. It grows gradually: 
thinner towards the edge, fo as to render the change from 
the placenta to the membranes more imperceptible. When 
the cellular part is well filled with wax, or any fluid, it is- 
at leaft two inches thick. Its fhape is often oblong or tri-- 
angular, or irregular ; and fometimes there is a {mall lobe or 
two entirely diftin& from the ret. The outer furface, which 
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adheres to the womb, and is therefore naturally convex, is 
rough, tender in its fab{tance, commonly covered with blood, 
lightly fubdivided into {maller conftituent lobes, and, to a 
common obferver, apparently poffefling no blood-veflels, or 
at leaft none of any confiderable fize. ‘The internal furface, 
naturally more pallies concave, is glofly, hard or compact 
in its texture, and beautifully marked with the ramifications 
of the umbilical veffels. The navel-ftring, which produces 
thefe branchiny veflels, is inferted fometimes into the very 
centre, but more commonly a little nearer the edge, and 
often into the very edge of the placenta. In four different 
inftances, Dr. Hunter faw the navel-{tring terminate on the 
infide of the membranes, at the diftance of five or fix inches 
from the placenta. In all thefe cafes the umbilical veffels 
parted from one another even to confiderable diftances in their 
courfe upon the membranes, and came to the edge and inner 
furface of the placenta at different places, even at the oppo- 
fite parts. The termination or infertion of the navel-ftring, 
wherever it happens to be, makes the centre of ramification 
for the large veffels on the internal furface of the placenta. 

The human placenta, like that of quadrupeds, is a com- 
pofition of two parts intimately blended, viz. an umbilical 
or infantile, and an uterine portion. The former is made 
up by the ramification of, the umbilical veffels of the feetus ; 
the other is a certain portion of the decidua, produced, as 
we have already defcribed, from the furface of the uterus. 
The umbilical portion of the placenta is made by a regular 
ramification of the arteries and veins of the navel-ftring into 
{maller and fmaller branches, without any lateral anaftomofis, 
fo that when unrravelled by gentle putrefaCtion, motion, and 
wafhing, this part takes on the appearance of a tree whole 
branches divide to almoft infinite minutenefs, not only 
towards its outer furface, but every where through its 
f{ubftance. 

The two umbilical arteries anaftomofe freely by a canal of 
communication juft where they are going to branch out upon 
the placenta, fothat by injeéting one of them, the other is 
readily filled alfo. _ Every branch of an artery is attended 
with a branch of a vein; thefe cling to one another, and fre- 
quently, in the fubftance of the placenta, entwine round one 
another as in the navel-ftring. 

Inje€tions prove, both in the human fubjects and in qua- 
drupeds, that the umbilical arteries terminate in the veins of 
the fame name, and not in the veflels of the uterus; and that 
the blood paffes from the arteries into the veins, as in other 

“parts, and fo back tothe childagain. If the placenta be 
whole in all its fubftance, which is feldom the cafe, and its 
blood-veffels be pretty well emptied of their blood, any 
fubtile inje&tion thrown into an artery will fill the arterial 
fyftem se the whole fubftance of the part to an amaz- 
ing degree of minutenefs, and return fo freely by the veins 
as to fillthem very generally and equally. In the fame 
manner the whole umbilical fyftem may be filled by inje&- 
ing the vein, the fluid returning from the veins into the 
arteries. In both thefe experiments the injeéted fluid is 
confined to the umbilical vafcular fyftem, none efcaping at 
the external furface of the placenta, neither by large nor 
{mall orifices, whether of veins or arteries. 
When a placenta is finely injefted, and then fteeped, 

and frequently wafhed in clear water, it is evident that the 
umbilical veffels do not reach even the outer furface of the 
placenta, but are only feen through a membrane (decidua, ) 
which covers all that furface. It is: rough or ragged, like 
the inner furface of the uterus, to which it adheres, and by 
its whitenefs becomes very diftinét from the vafcular injeéted 
art of the placenta, over which it is fpread. It becomes 
ill more diftinguifhable when the part is put into fpirite, 

which render it more opaque and whiter. This membrane 
is an efflorefcence or produétion of the inner membrane of 
the uterus, and is analogous to the uterine fungi of quadru-. 
peds. It receivesno veffels, demonftrable by the fineft in- 
jections, from thofe of the navel-ftring, yet it is full of both 
large and {mall arteries and veins. ‘T'hefe are all branches of 
the uterine veffels, and are readily filled by irjeéting the ar- 
teries and veins of the uterus; and they all break through 
in feparating the placenta from the uterus, leaving corre» 
{ponding orifices on the two parted furfaces. 

This decidua, or uterine portion of the placenta, is not & 
fimple thin membrane expauded over the furface of the part, 
it produces a thoufand irregular procefles which pervade the 
fubftance of the placenta, as deep as the chorion or inne 
furface ; and areevery where fo blended and entangled with 
the ramifications of the umbilical fyttem, that no anatomift 
will perhaps be able to difcover the nature of their union. 
While thefe two parts are combined, the placenta makes & 
pretty firm mafs; no part of it is loofe or floating. But when 
they are carefully feparated, the umbilical fyftem is evi+ 
dently nothing but loofe floating ramifications of the umbi« 
lical veffels, like that vafcular portion of the chorion which 
makes part of the placenta in acalf; and the uterine part 
is feen fhooting out into innumerable floating proceffes and 
ruge, with the moft irregular and moft minutely fubdivided 
cavities between them that can be conceived. This part 
anfwers to the uterine fungus of the quadrupeds. Tn.a 
placenta at nine months the two conftituent parts can only 
be feparated by fome degree of putrefaétion, and gentle 
rubbing and wathing ; but this operation always deltroys 
the uterine portion, which is more tender, and yields to 
putrefaction fooner than the other. In the placenta of an 
earlier age, the union of the two conftituent portions is lefs 
intimate, and they may both be preferved very entire, like 
the vafcular chorion and fungus of the quadruped. Dr. 
Hunter feparated them in 2 conception of four months, 
and left the uterine portion attached to the infide of the 
uterus. 

The two portions of the placenta are fo ihterwoven with 
each other as to leave innumerable fmall vacuities, with free 
communications, through the whole fubftance. If this 
cellular ftru€ture be inflated or inje€ted, the placenta, like 
the corpora cavernofa penis, acquires a very confiderable 
increafe of thicknefs, and fubfides again when the fluid ef- 
capes. Thiscellular receptacle in the placenta cannot be 
completely filled after it has been parted from the uterus, 
becaufe then the fluid, which we may by any contrivance 
throw in, will be difcharged at innumerable orifices on the 
outer furface of the placenta ; but while it remains attached 
to the uterus, all the cells may be eafily and completely 
filled by injecting any fluid into the arteries or veins of the 
uterus. Thefe veffels, and thefe only, have a demonftrable 
communication with the fpongy cells of the placenta, which 
receive the maternal blood from the arteries of the uterus, 
and give it back into the veins of that part. Both thefe 
veffels pafs in the decidua, and the larger branches of -both, 
with little or no ramification, terminate abruptly in the cells. 
The arteries‘are all much convoluted and ferpentine ; the 
larger, when injeéted, are almoft of the fize of crow-quills. 
The veins have frequent anaftomofes, pafs in a very flanting 
direétion, and generally appear flattened ; fome of them are 
at leaft as big as a panel and many of them are very 
fmall. ‘Chey are very numerous round the edge of the pla- 
centa, and many run for a little way, in the direétion of 
tangents to the circle, in the very angle between the mem- 
branes and the placenta. - 
In feparating the latter part from the uterus, which can be 
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effefted with very flight force, all thefe veffels are neceffa- 
rily torn through; and then each broken veffel has an open 
mouth on the inner furface of the uterus, and a correfpond- 
ing orifice on the outer furface of the placenta. ‘They may 
be readily obferved on a frefh placenta, as foon as it has 
come away in a common labour. Air blown into the cel- 
lular part by thrufting in the end of ablow-pipe, rufhes out 
readily by the open mouths both of the arteries and veins. 

While the placenta remains adhering to the uterus, in- 
jeQion will pais either from the uterine arteries or veins into 
the cells of that organ; and, after filling thefe cells, it re- 

turns by the oppofite order of veflels to that by which it was 
thrownin. Hence, if we wifh to injeét both fyitems in the 

gravid uterus, we fhould ‘fill the firft only moderately, and 

then the other. 
The venous fyftem of the decidua and uterus may be filled 

with airfrom the cells of the placenta. Introduce a blunt 
probe through a flit in the coat of the navel-itring, and 

force it into the cells of the adjaceut part of the placenta; 
then, withdrawing the probe, infinuate an injecting pipe, 
and tie it firmly with a broad thread round the navel-ftring. 
By that pipe you may fill the whole placenta uniformly in 
its cellular part, and likewife all the venous fyftem of the 
uterus and decidua, as readily and fully as if you had fixed 
the pipe inthe fpermatie or hypogattric vein; fo ready a 
paflage is there reciprocally between the cells of the placenta, 
and the uterine veflels. It isas much reciprocal, and more 
largely open, than between the corpus {pongiofum and the 
veins of the penis. _ i. 
From all his experiments, repeatedly and diligently made, 

Dr. Hunter concludes, that the human placenta, like that 
of the quadruped, is compofed of two diftin& parts, though 
blended together, viz. an umbilical, which may be confidered 

as a part of the feetus, and an uterine, which belongs to the 

mother; that each of thofe parts has its peculiar fyitem 
of arteries and veins, and its peculiar circulation, receiving 

blood by itsarteries, and returning it by its veins; that the 
circulation through thefe two parts of the placenta differs 
in the following manner; in the tmbilical portion the 
arteries terminate in the veins by a continuity of canal, 
whereas in the uterine portion there are intermediate cells, 
into which the arteries terminate, and from which the veins 
begin. ‘Though the placenta be completely filled with any 
injetion thrown into the uterine veflels, none of the wax 
finds its way into any of the umbilical veffels; and in the 
fame manner fluids injeéted into the umbilical veffels can 
never be pufhed into the uterine, except by rupture or 
tranfudation. 

Several views of the arteries and veins, which pafs from 

the uterus to the placenta, are exhibited in Dr. Hunter’s 

plates; fee Tab. 15. fig. 1. Tab. 19. Tub. 29. fig. 1. and 
‘Tab. 30. and the fame veflels on the furface of the uterus in 
fig. 3. Tab. 10. and fig. 2. Tab. 28. . 

It has been ftated already, that the human placenta is 
made of a fingle mafs; but fome varieties have been ob- 

ferved in this refpeé&t. It poffeffes fometimes a {mall appen- 
dix ; or it may be made up of three or more {mall pieces, 
united by means of the chorion. Wrifberg faw a placenta 
compofed of feven pieces. Where there are twins, or three 
children, the placenta is ufually fingle; but there may be 
two or three feparate ones united by the amnios, which 
forms the partition of the bags containing the children. 
The Fetus —The proportions of parts, and confequently 

the whole figure of the feetus, differ very much before 
birth, from that which they poffefs afterwards; and they 
differ alfo very confiderably at different periods of utero- 
geftation. Influenced by their opinions of the beauty and 

due ‘proportions belonging to the human frame in later 
flages ll exilt» ce, many have called the foetus, in its early 
periods, fhapelefs and deftitute of fymmetry ; not refleéting 
that a different figure and relation of parts belongs, in the 
order of nature, to the age we are {peaking of, and that this 
may {till be beautiful and fymmetrical according to the 
ftandard of that age. While the rofe is {till inclofed in 
the calyx, its appearance is very different from that which’ 
it exhibits when the petals barit forth from their confine- 
ment, and the whole flower is difplayed in its mature and 
perfe& ftate: yet we do not deem the rofe bud inelegant or 
umperfeét in its form. We may affirm, on the fame prin- 
ciples, that every age in the human fubje& is diftinguithed 
by its peculiar kind of beauty ; that the embryo, the foetus, 
the infant, the youth, &c. pefiels their refpeétive propor. 
tions, thofe of each differing from the others; and con- 
fequently, that an embryo may, with propriety, be*termed 
beautiful, if its formation correfpond to the ftandard of 
itsage. It is true, indeed, that the. feetus in abortions is 
often ill-formed, being {maller than it thould be, deviating 
from the ufual proportions, or monttrous; and, very pro- 
bably, this mal-formation may be one of the caufes why 
fuch embryos die, and are feparated with the ovum from 
the uterus; juft as we fee that mif-fhapen or worm-eaten 
fruits feldom arrive at maturity, but have their further 
growth impeded by that very caufe. To the fame purport 
it is obferved by Anitenrieth, § 8, “ that he found three 
monttrous feetufes, out of nineteen, whofe parts could be 
diftinguifhed ; that Wrifberg met with two among five, 
which he examined; and Ruyfch two in twelve; the pro- 
portion of the whole being feven in twenty-nine. This 
large number, (if we confider, at the fame time, that al] the 
colleGtions of anatomical preparations abound with mon- 
ftrous foetufes, which have died immediately after birth, 
while adult monfters are extremely rare,) renders it very 
probable that nature employs the fhort, but effectual means 
of extirpation, in order to preferve the genuine figure of the 
human frame, and that one model only, of all thofe into 
which the human frame may pafs, is endued with perma- 
nent vital powers.’? This author obferves alfo, that a 
greater number of abortive embryos are of the male than 
of the female fex; and this obfervation is confirmed by 
Soemmering, who extends it likewife to montters. 

It is extremely difficult to afcertain at what exaét time 
the foetus of an ovum becomes vifible; becaufe it is almoft 
always impoffible, in the human fubjeét, to afcertain the 
date of the impregnation. Dr. Baillie ftates, that he faw 
a preparation in the poffeffion of Dr. Combe, where, from 
peculiar circumftances, it had been afcertained that the con- 
ception was twenty-two days old, and where the foetus 
was. vilible, although extremely f{mall. In an abortion, 
which came'away after the firlt ceflation ef the catamenia, 
difle&ted by Blumenbach, and exhibited in the 4th table of 
his ‘ Inltitutiones Phyfiologice,’’ the amnios was about 
the fize of a large pea, but no veftige of the foetus could 
be difcerned. 

The followmg account of the fucceffive developement of 
the embryo is derived chiefly from Soemmering’s work, 
** Tcones Embryonum Humanorum,” which is chiefly de- 
voted to this fubjeét, and exhibits a moft beautiful feries 
of embryos from the earlieft period to the fifth month. 

Generally {fpeaking, the embryo grows the moft rapidly 
in the firft weeks after conception; the rate of its progrefs 
afterwards diminifhes to the ninth month: .this growth, 
however, does not proceed uniformly at all times, It is 
gradually retarded in the fecond month, accelerated in the 
third; ftopped again in the beginning of the fourth, and 
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continued more rapidly from the middle of that month to the 
fixth ; from which time it is again retarded till the period of 
maturity. A fimilar obfervation has been made concerning 
the chief vifeus of the embryo, by Walter, the fon. (Annot. 
Acad. de hepate, § 8.) He found that the rapid and prodi- 
gious growth of the liver did not continue beyond the end of 
the fourth month. It appears, moreover, that different parts 
of the body of the embryo grow very differently ; and that 
fome arrive at a certain degree of perfeétion fooner than 
others. 

The younger the embryo, the larger is the containing 
ovum. ‘That part, therefore, in proportion to the fetus, is 
the largeft, moit capacious, thickeft, and firmeft, in the earli- 
eft periods after conception; andthe fmalleft, thinnett, and 
mott tender, at the complete term of utero-geftation. At 
the middle of pregnancy it exhibits an intermediate ftate 
between thefe extremes. 

In the firft and fecond months the embryo is completely 
bent; a little ftraightened in the following month, and 
afterwards, as the limbs increafe, convoluted into a kind of 
oval. fhape. The head is brought forwards on the chett 
during the whole period of utero-geftation. The younger the 
embryo, the greater is the bulk of the head, compared to that 
of the trunk; or, what is equivalent, the trunk is {malleft at 
that time. The head muft confequently be the largeft when 
it can bé firft diftinguifhed. In the firft month the head con- 
fiderably exceeds the fize of the reft of the body. Its growth 
goes on lefs rapidly after this time, and does not exceed 
that of the trunk; fo that at the age of five months, it 
bears a moderate proportion to the body. The younger the 
embryo, the fmaller is the face, in comparifon to the cra- 
nium. The pyramidal proportions of the temporal bones 
are particularly large in the firlt month. 

The neck, correfponding in fome degree to the fize of the 
head, is large and fhort; fo fhort, indeed, that it can hardly 
be recognized at all in the firft and fecond months, bei 
marked by the flighteft couftriftion. It is fearcely diftin- 
guifhable before the third month, on account of the head 
being bent forwards. 

The extremities are fmalleft, in proportion to the trunk, 
in the youngeftembryo. They firft fhoot out from the 
trunk in the form of hemifpherical tubercles, like buds 
from a tree $ are protruded a little further, and elongated 
in the fecond month; at which time, the upper limbs may 
be diftinguifhed into arms and hands, and the lower into 
legsiand feet. Then the fingers arife, like little papille 
from the hands; the arms and fore-arms being more de- 
veloped; at the fame time thighs, legs, and feet, may be 
diftinguifhed in the lower limbs, but the latter are ftill with- 
out toes. Thefe, however, fhoot out at the end of the 
fecond month, the fingers being at the fame time elongated. 
In the ‘three firfi months the upper limbs exceed the fize 
of the lower ones; they become nearly eqnal in the fourth; 
and in the fifth the Jower ones have acquired that fuperiority 
which they afterwards retain. 

The lower part of the fpine is at firft curved round 
towards the belly, fo as to refemble fomewhat the tail of a 
quadruped, when thrown between the hind legs. . This 
prominence, fometimes called tuber coccygeum, is largett in 
the two firft months, projecting beyond the lower limb, fo 
as to give the {pine a keel-like form. It gradually difap- 
pears in the third month, as the lower limbs are elongated. 

The eyes are firlt obferved, of the organs of fenfe, and 
are larger and more prominent as the embryo is younger. 
They are feen very diftin@ly in a beautiful and, as it fhould 
feem, perfectly formed foctus of the firft month, not larger 
than amiddle fized pea, reprefented by Soemmerring. They 
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may always be recognized, in the very ‘youngeft embryos, 
by adeep black circle. Before the fecond month either 
the eye-lids are open, or fo thin, that the black pigment of 
the bulb is difcerned through them. Soemmerring thinks 
that the eye-lids are really open until about the tenth week, 
when they are clofed. After that time he has always found 
them firmly fhut, and the flit between them fhorter than the 
diameter of the globe. The circle of the iris, which is of 
the deepeft black, is completed fooner on the outer than 
the inner fide. : 

Very {mall pores are feen in the fituation of the external 
ears about the feventh or eighth week ; the middle of the 
helix then rifes from the head, and is followed fucceffively 
by the tragus, antthelix, antitragus, lobulus, and upper 
part of the helix. The ears are completed by the forma- 
tion of the concha and fcapha in the fifth month. Their 
roportions are ftill very different from thofe of the adult. 
wo fmall holes at firit occupy the fituation of the nofe, 

which itfelf gradually fhoots out about the feventh week; 
the dorfum, alz and feptum are diftinguifhable in the eleventh 
week, The mouth ts largeft in the firft months; and is 
open, without any lips. The latter parts are diftin@ly 
formed about the eleventh week, and are firmly approxi- 
mated, fo as to clofe the mouth, from the third month. 

The genital ergans, fcarcely diftinguifhable in the firft 
weeks, have acquired a confiderable fize at the commence- 
ment of the third month. ‘The penis is large and promi- 
nent about the twelfth week, and the glans uncovered; the 
{crotum is {mall and empty until the gth month. Somes 
times it is loofe, and diftended with water; fometimes cor- 
rugated. A {mall flit is fometimes difcerned in the female 
in the fecond month. The clitoris is large and prominent 
in the third month, like the correfponding organ of the 
male; fo that a female embryo, viewed laterally, might be 
miftaken for one of the other fex. About the fourth month 
the clitoris hangs more downwards, but is ftill large even 
in the fifth. 

The umbilical chord at firft is fhort, but large; it fome- 
times equals the trunk in very {mall embryos.» Afterwards 
ics length increafes, but the relative breadth diminifhes. Its 
furface is always unequal and knotted. 

Soemmerring has remarked that the fex of the youngeft 
embryos can be diftinguifhed, independently of the genitak 
organs, if they are well proportioned. The moft ttriking 
difference is found in the ftru€ture of the thorax. That of 
the male is longer, more conical, formed of thicker ribs, and 
more prominent, with ref{pect to the abdomen and pelvis, 
than that of the female. In the latter, not only is the 
whole thorax fhorter, but alfo rather larger above, as far as 
the fourth rib, and therefore lefs conical. It is more diftant 
from the pelvis, on account of the greater interval between 
the laft rib and os innominatum, and lefs prominent, fo that 
where the body is either ereét or fupine, the fymphyfis pubia 
is the moft prominent part in the female, and the thorax in 
the male fubje&. 

The abdomen begins higher in the female, and is large 
and prominent, expanding towards the genitals: we might 
fay that the female thorax is compreffed, and the abdomen 
tumid,. 

The diftinGion is fo obvious, in refpe& to the points now 
mentioned, that it will not omy be readily obferved in the 
well formed embryos carefully compared ; but it may even 
be thought ftrange that it fhoyld have hitherto efcaped 
obfervation, It will often be noticed, according to Soem~ 
merring, in very {mall embryos; and if we can afcertain 
the fex by the organs of generation, we fhall readily perceive 
the diftinGion in the form of the cheft. c 
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The form of the head exhibits another fexual diftinétion. 
It is on the whole larger in proportion to the body, but lefs 
rounded in the male than in the female: the occiput too 
is convex, fo that the neck is hollowed in appearance, and 
the vortex is flattened. Inthe female the form is more glo- 
bular, the occiput not prominent, and the neck confe- 
quently not hollowed, and the vortex {pherical. 

Soms points of diftinétion may be feen alfo in the extre- 
mities ; of which males have the fuperior rather larger, the 
fcapule {tronger and more prominent, and therefore {uit- 
able to the ftronger thorax of this fex, the arms rather coni- 
eal, the fore-arms more mufcular, the carpi broader, and 
the ends of the fingers more obtufe. The lower limbs, 
adapted tothe narrow male pelvis, are contraéted above ; 
the thighs are more flender, but the feet very ftrong, with 
prominent malleoli and heels. The great toe exceeds the 
others in fize very remarkably. The characters of the fe- 
male are jult the reverfe of thefe. The upper limbs are 
fhorter, with the {capule more floping, the arms cylindrical, 
fore-arms flender, writts narrow, and ends of the fingers 
acuminated. The lower limbs, from the fuperior breadth 
of the pelvis, are largeft above, and diminith conically to- 
wards the knees; the heels and ancles are not prominent, 
and the great toe exceeds the others but flightly. 

The {pinous procefles of the inferior dorfal, and fuperior 
lumbar vertebre form a kind of projeéting ridge in the 
back of the male, where the female prefents a depreflion. 
The fame difference is feen not only in the mature foetus, 
but alfo in infants, and in the beft proportioned boys and 

irls. 
After defcribing the progrefs of the embryo, and the dif- 

ferences of the male and female at this early period, Soem- 
mering alludes to the much difputed queftion, whether the 
fame powers of body and mind are beftowed on all men, or 
whether there be not natural diverfity in thefe in different in- 
dividuals, arifing from original differences in the ftructure 
of the frame. Attentive examination will fhew that the 
bodies of embryos are marked by native traits of diftin€tion, 
clearly recognifable at a time, when neither food, education, 
habits, clothing, nor the operations of difeafe can have 
exerted any influence on them. Not to mention that fe- 
tufes are born, who, from too delicate an organization of 
the eyes, fhun asthe greateft evil, that light, which is our 
firft blefling ; that imperfeétion in the ftrn&ture of the ears 
incapacitates fome from the ordinary bufinefs of life ; that 
others are almoft cut off from human fociety by deficient 
formation of the organs of voice; that mal-formation of the 
heart devotes {ome to an exiftence of conftant fuffering, inca- 
pable of all exertion of body and mind, while deformity of 
the limbs circum{cribes the powers of others; that many 
are born without brain, and therefore utterly deflitute of 
all mental faculties ; putting all thefe circumftances out of 
the queftion, we notice great differences in the form and 
proportions of well made embryos. Wide differences exiit 
in the fhape, capacity, and firmnefs of that part of the head 
which lodges the brain ; the countenance varies infinitely in 
the diftance, fize, and form of the organs of the external 
fenfes ; and there are marked diverfities in the volume of the 
cheft, and inthe flrength and form of the limbs. 

To our account of the progreflive developement of the dif- 
ferent parts of the body, we fhall fubjoin a fhort defcription 
of the feetus in its different periods. In the firft month it 
confifts of a mere jelly ; which is eafily deftroyed by very 
little touching, and evaporates almoft entirely by heat. 
Authors have delineated embryos at the end of the firlt 
month of the fize of a barley corn; ora pea. Soemmering 
gives a reprefentation of one very elegantly formed, no lar- 

gerthan a very {mall pea. At this time the head is fully 
developed, and much exceeds the reft of the body. The 
cranium is particularly large. The eyes and mouth are dif- 
cernible. The figure of the whole is globular, the head and 
{pine being flrongly bent towards each other. ‘The pofi- 
tion of the bodies of the vertebre is difcernible. The arms 
are two very {mall tubercles ; the lower extremities are the 
{ame ; and the coccygeal tubercle is a larger prominence 
between the right and left of the latter limbs. ; 

In the fecond months the body becomes more firm and 
opaque, and its parts are more developed. The mouth and 
nofe are difcernible # the eyes diftinguifhed by their black- 
nefs ; and the ears can hardly be feen without theaid of the 
microfcope. The whole figure is ftrongly incurvated, fo 
that the coccygeal tubercle, which is larger than the rudi- 
ments of the lower limbs, nearly touches the head. At 
the end of this month the fingers and toes are difcernible. 
Offification alfo commences ; firit in the clayicles, the large 
cylindrical bones, the lower jaw, frontal and oceipital bone, 
&c. The body may now be half an inch long, The um- 
bilical chord, very fhort and thick, conneéts the child clofe- 
ly to theovum. Inthe end of the third month the features 
are well formed. The forehead is very prominent. The 
general figure ftill incurvated. ‘The coceygeal tubercle di- 
minifhes and difappears. ‘The extremities are fully deve- 
loped, and the fingers and toes perfe€tly diitin&. The or- 
gans of generation are clearly feen; the penis and clitoris 
being very large, the nymphz prominent, and the labia 
thick. The abdomen projects towards the umbilicus, 
Soemmerring has given a moft exquifite figure of a male em- 
bryo of about 12 weeks. The eye-balls are clearly diftin- 
guifhable, larger than the opening of the lids, The nofe is 
well formed; and even the philtrum is clearly difcerned in 
the upper lip. There is {earcely aveltige of the coccygeal 
arch. The fize and form of the {capula isevident, and the 
parts of the extremities in general diitin€tly feen ; even) the 
prominence of feveral mufcles, as the deltoid and biceps; 
gluteus major, vaftus externus, &c. 

In the fourth and fifth months the form and proportions 
approach conftantly more nearly to thofe which the body 
poffeffes in future. All the external parts are clearly diftin- 
guifhable in the 14th and 15th weeks ; except the hair 
and nails. Hitherto the foetus was furrounded on all fides 
by a@ large quantity of the water of the amnios; but as) it 
grows now more rapidly than the ovum, it occupies the ca- 
vity of that part more completely. The head, in the fourth 
month, on account of its confiderable fize when compared 
to the body, iinks conftantly lower in the uterus. The 
foetus comes completely in conta& with its coverings in the 
fifth and beginning of the fixth months, and confequently 
the mother ufually begins now to feel its motions. Ona 
very rare occafion, Wrifberg faw clearly, for afew minutes, 
a flight motion of the arms and feet ina foetus of 130 days. 
He could not difcern any beating of the heart or arteries ; 
neither did the mufcles of refpiration a@, whem he inflated 
thelungs. In the fixth month the membrana pupillaris of 
the eye is very vifihle. The ferotum is ftill empty and corru- 
gated. Hair and nails are formed. The integuments ftill 
hang rather loofely on the body, fo that it has.a lean 
and wrinkled appearance. In a fatus of between 5 
and 6 months, the length of the body was 104 inches; 
and that of the head, from the vertex to the lower jav, 
3+ inches. 

The length of three foctufes, whofe ages were 158, 162, 
and 170 days, varied from 16 to 19 inches; and their weight 
from i1lb. to 0z. to 1lb. 13.0z. All three came into the 
world alive: the pulfation of the arteries could be’ — 
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felt, they refpired, but cried feebly. They moved their 
limbs freely, could not fuck, but fwallowed milk which was 
oured into their mouths ; and they lived feveral hours. 
The fize of the foetus is confiderably increafed in the laft 

three months. The greater comparative growth of the 
limbs makes it appear asif the head became f{maller; the 
latter part is about one-third of the body in a newly born 
child. More fat is accumulated under the fkin, fo as to 
make the outline of parts more rounded. 

The increafe at this time is rather in breadth and thick- 
nefs than in length. ‘The hair grows longer, and the nails 
more firm. The membrana pupillaris Sifae pearay and the 
teftes defcend into the f{crotum. A child of feven months 
can live a few hours only out of the uterus, and thofe of 
eight months feldom live a fortnight. 

The foetus is fully developed and mature, fo that it can 
live out of the uterus at the end of the ninth calendar 
month. Experience has fhewn that children may live, 
when born a fortnight or three weeks before this time, if 
well taken care of ; and it feems probable that a longer in- 
terval may elapfe before birth: but the neceflary uncer- 
tainty of the mode of reckoning renders the point dubious. 
The proportions of parts are very different in the fully grown 
foetus from thofe of the adult. The head is extremely 
large; and the upper part of the trunk, and upper extre- 
mities, are very coufiderable when compared with the lower 
arts. 

oan The fize and weight of a child’s body at birth, fays 
Dr. Hunter, are generally over-rated in this country ; info- 
‘much that we are often told, even by thofe who ought to 
‘know, of children weighing from 15 to 20 pounds. So 
far is this from being true, that I never knew an inftance of 
a child which weighed 12 pounds, and the greateft number 

Dr. Macaulay was at 
pains, at our hofpital, to afcertain the ordinary bulk of new- 
born children, by firlt weighing a great number indiferimi- 
nately as they were born ; and then by giving an order to 
our matron to weigh occafionally all fuch as were of a re- 
markable fize in either extreme. Of feveral thoufands born 
in the Britifh hofpital at-their full time, while the doftor’s 
order was attended to, the fmalleft weighed about four 
pounds, the largeft 11 pounds two ounces, and by far 
the greater number weighed from five to eight pounds, 
avoirdupois. In cafes of twins, it feldom happens-that each 
attains the weight of a fingle child. It has been remarked 
that the firft is ufually the ftrongeft.”> 

The meafure and weight of the foetus: cannot be much 
depended on as-criteria of its being mature or otherwife : 
yet if a child is much under between fix and five pounds, 
and fhorter than eighteen inches, it may be deemed immature. 
‘The following are alfo chara&ters from which we draw the 
fame conclufion. "Thinnefs of the body, and mobility of 
the fin; a reddifh livid colour of the furface, particularly 
in the palms and foles, probably from the blood thining 
through the thin integuments: and a fine woolly covering 
ofthe body. Mobility of the parietal bones, /and great fize 
of the fontanell. Thinnefs and fhortnefs of the nails. The 
eyes being much clofed, and the child not looking, about at 
{urrounding objeéts. Coldnefs. of the hands and feet. . 

The growth of the child; during its refidence in the 
uterus, 1s very confiderable compared to its fubfequent in- 
ereafe. According to Haller, (Element. Phiyfiol. lib, 29. 
fe&t. 4. § 17.) it increafes in the firft month to a bulk. 
300,000 times greater than its original fize. In the fecond 

end of the firft. From this time to the full period it will 
only average an increafe of 15 times for each month, At 

the end of the three firft years, the proportion to the ma- 
ture foetus is as 14 to 5; and at the end of the 22 follow- 
ing years, the proportion to an infant of three years, as 8 
to 1. The increafe in the firft month of exiftence is to 
that of the laft month of growth as 4,885,717 to 1, and 
the whole increafe is from 1 to 108,000,000,000.. 

The number of twin-cafes to fingle births, aceording to 
Siiffmilch, is as 1 to 65 or 70: by the fame calculator, 
one inftance of three children occurs in 6500 births; but 
probably it-does not happen fo often. Four children are 
extremely rare, and the cafes of five are {till more extraor- 
dinary. Twins live often enough ; three children but fel- 
dom ; and four, perhaps, never. 

As a general obfervation, it may be ftated that male 
children are larger than females. Dr. Clarke of Dublin 
has given us fome interefting faéts on this fubje€t from a 
regifter of 20,020 births, in a paper contained in the 76th 
vol. of the Philofophical Tranfactions, The weights of 
fixty males and fixty females were as follows, leaving. out 
fraétions: 

Males. 
Soe - SOAS, Sep sOrg lt Han fa SiernOsy dO- 

Number of children 0. 3. 6. 32: 16. 2. I 

Females. 
Asif is - —iee bay Oe, ifs (NOs nor asx 

Number of children 2. 9. 14. 25. 8. 2. 0. 

He found the dimenfions of the head in the male to ex- 
ceed thofe of the female: thus, of 120 children, fix only 
meafured more than 144 inches-rcund the head; and all 
thefe were males. This greater fize of males expofes them 
to greater difficulty in the birth, and confequently a greater 
number dies in that procefs ; one half more than of females. 
The proportion of males born to-females was nine to eight : 
but, in confequence of the greater mortality of the former 
in parturition, and the firft days of exiftence, the balance in 
favour of the male fex, out of 20,177 children, was only 483 
at the end of a fortnight, although originally 1177. In 
countries where polygamy:is allowed, more females are faid 
to be born than males. 

Pofition of the Child.—** The feetus in utero,’’ fays Dr. 
Hunter, “ is naturally contracted into an oval form, adapted 
to the figure and circumitances of its habitation. The ver- 
tex of the head makés one end of the oval, and the nates the 
other; one fide pr edge of the oval is formed by the occiput, 
the back part of the neck, and the incurvated trunk; the 
other is made by the forehead, and the mafs of contracted 
and conglomerated limbs. ‘The chit is clofe to the breaft, 
the trunk is ‘bended forwards, the knees are clofe to the fore 
parts of the hypochondria, the legs drawn to the back parts 
of the thighs, the feet or lower parts of the legs decuflating 
each other; and the upper extremities contracted into the 
yacant {pace betwixt the forehead and knees. The molt 
common fituation of the extremities is not to be determined, 
as they are found to be a little different in different diffec- 
tions ; and in the living body they vary almoft every mo- 
ment: thence the hands are feen indifcriminately on the 
head or face, cr acrofs one another, or round the knees, or 
legs; and the legs are fometimes extended, and the feet are 
placed by the face ; or one is in that pofition, and the other 
contraéted, and the foot downwards. 

“ The navel-ftring, in pafling from theechild to the pla- 
centa, is often varioully sBrainahee with the extremities, and 
frequently winds once or oftener round the neck. . 
- « When there is.a confiderable quantity of liquor amnii, 
the child takes the advantage of room, and the compofition 
of its parts.is not fo clofe or globular, In proportion as 
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there is lefs room, its figure is more compacted and moulded 
to the fhape of the cavity of the uterus. In two different 
cafes which I examined, there was fo little fluid furrounding 
the child, though the waters had not been difcharged, that 
the uterus had preffed and moulded all parts of the child into 
a very ugly form, as if it had been made of dough: and in 
fuch cafes the hands and more particularly the feet are liable 
to be compreffed and twilted into deformity, on account of 
their being projecting or pliant parts, 

“ With regard to the mother, the moft common fitua- 
tion of the child, by far is, with its head downwards, and 
its nates at the upper part of the uterus. Once, perhaps, 
in twenty or thirty cafes, it is the contrary, and prefents, as 
they term it in midwifery, with its polteriors, 
fervations that I have been able to make in diffections, and 
in the practice of midwifery, would perfuade me that the 
cbild’s head is naturally downwards through all the later 
months of utero-geflation.”’ ; 

By the pofition of the foetus, as we have now deferibed it, 
rolled up and compacted into an oval figure, it takes up.the 
f{malleft poffible room in proportion to its fize. It difteids 
the uterus too equably ; and, in order to fulfil this object 
more completely, the intervals left by the inequalities 
of the child’s body are filled with a fluid (the liquor am- 
nii), and the whole is contaiued in membranes, fo as to 
form a perfeétly oval mafs, diftending the uterus in all di- 
reétions. Hence the fluid is more copious in younger em- 
bryos, becaufe they cannot be compacted into an oval mafs, 
and are too tender to diftend the uterus. 

The peculiarities of ftructure, in various parts of the 
body, which diftinguifh the foetus, will come under confi- 
deration, moft properly, when we defcribe the different 
parts in which they are found. We fhall, therefore, merely 
enumerate them on the prefent occafion. 

The furface of the body is covered every where with a 
firm febaecous and white fubftance, called by fome veruix 
cafeofa. This covering, which renders the whole body 
greafy, cannot be wafhed off with plain water. It is info- 

. luble in alcohol, oils, or pure water ; but fome alkalies dif- 
folve part of it, and form a kind of foap. It has often 
been fuppofed that this is a fediment from the liquor amnit ; 
but that is very improbable, as the liquor amnii contains 
nothing unGuous, and there is none of it on the amnios or 
navel-ftring. It muft, no doubt, be a fecretion from the 
Skin. 

The cutis, at firft thin and gelatinous, is covered by a 
cuticle in the earlieft ftages. Proper fat is not formed 
under the fkin before the fourth month 3 its place is occu- 
pied by a kind of jelly-like fubftance. Afterwards a pretty 
thick layer of fat 1s formed over the whole body, next to 
the fkin ; but there is very little about the vifcera or internal 
parts: little among the mufcles, or in the bony ftruéture. 
The skin has a very red and vafcular appearance ; and is 
faid to have this appearance, even in negroes, who are af- 
firmed to change to the bleck colour a few ‘days after 
birth. A foft woolly covering, feen particularly about the 
fides of the face, the back, fhoulders and ilia, in young em- 
bryos, difappears in the mature feetus. 

The ftate of the bones in the foetus has been already al- 
luded to in the article Bones. The jelly, of which the 
embryo is firft compofed, becomes more firm and confiftent 
in the fourth and fifth weeks. ‘The materials of the parts 
which will afterwards be bones, are firit changed from the 
gelatinous confiftence, common to all the organs, into car- 
tilage, at firft foft and tender, and affuming gradually firm- 
nefs and elafticity. Its figure reprefents that of the future 
bone. It lofes its tranfparency, and white opaque {pots 

Allthe ob-* 

are difcerned in it (punda offficationis) about the feventh 
or eighth week after conception. ‘Thefe are firit obferved > 
in the clavicles, ribs, vertebre, large cylindrical bones, 
lower jaw and other bones of the face, os frontis, and oc- 
cipitis. Large veffels are feen ramifying through the carti+ 
lage, and diftributed on the offifying points; thefe feerete 
the offeous matter, which is there depofited. In fimple 
flat and {mall bones there is a fingle point, frem which the 
offeous depofit extends into the reft of the bone. — In moft 
others, particularly fuch as have an irregular figure, there 
are two, three, or more points, beginning at the fame time, 
and extending in their circumference until they meet. Such 
bones confift of certain pieces in the foetus and young 
child, united by plates of cartilage. In other bones, parti- 
cularly of the long kind, a principal point is obferved at firft, 
forming the body of the bone, or diaphyfis. Afterwards, 
{maller points arife, efpecially at the ends, which had hi- 
.therto remained cartilaginous. Thefe are called epiphyfes, 
and, after their offification has proceeded confiderably, they 
are ftill conneéted to the body of the bone by a plate of 
cartilage. ‘The offific points generally commence in the 
very middle of the cartilage, and extend thence into 
the cirumference. They differ in appearance in the dif- 
terent bones. Inthe flat ones, particularly of the head, 
they are thin reticulated fcales, perforated with innumer- 
able {mall holes, 'T'he bony fibres, as they are called, ex- 
tend, in thefe fcales, in a radiated manner, from the centre 
to their circumference: in the long bones they are fhort 
cylinders, with a {mall depreffion at each end, and poffefling, 
apparently, parallel fibres: in the round bones they are glo- 
bular granules; and in thofe of irregular figure, irregular 
in their outline, and generally poffefling feveral points. 

At the time of birth the officula auditus, labyrinth, and 
tympanum, are completely formed ; all the other bones of 
the body are‘in a more or lefs incomplete ftate. 

Phyfiologifts in all ages have attempted to explain how 
offification 1s effe&ed, in what manner the cartilage is re- 
moved, and bony fubftance put in its place: which points 
we fhall probably underftand, when the hitherto unveiled 
myfteries of fecretion and nutrition are completely laid open 
to our infpe@tion. In the mean time, inftead of bringing 
forwards a feries of old hypothefes, we fhall jeft quote a 
paffage from Albinus, (Annot. Acad. lib. 7. p. 76). “ We 
may conjeéture that there exifts, from the firit origin of the 
embryo, rudiments of the cartilages, however fmall, foft, 
tender, and approaching to the nature of fluid: or at leat 
that fomething is generated at that time, which isafterwards 
cartilage. But of the effential nature of cartilage or bone ; 
of the manner in which cartilage is fubftituted in the place . 
of bone ; how either cartilage or bone is formed from our 
aliments ; and what particular part of the fluids furnithes 
the materials of this growth; we muft confefs ourfelves 
ignorant, and fhall probably remain fo.” 

The bones of the foetus contain much more animal matter, 
and lefs earth than thofe of the adult; they are confequently 
of a greyifh colour, and acquire more of a white or yellow 
hue, as they advance towards their perfeét confiftence. The 
extremities of the long bones, on account of their numerous 
blood-veffels, are dark coloured. The periofteum is ftrong 
and thick, and feparates eafily. The place of marrow is 
fupplied, in the embryo, by a mere gelatine, which acquires 
fomewhat of a fatty or oily nature towards birth. : 

The younger the embryo, fo much larger is the head 
in proportion to the trunk and extremities ; fo much f{maller 
are the bones of the face compared to the cranium ; fo much 
larger the organs of hearing ; and fo much lower and flatter 
is the lower part of the face. The internal furface we the 
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fcull has no marks avifing from the convolution of the brain, 
nor any grooves for the blood-veffels.. ‘he cranium is at firlt 
merely mertibranous ; the mode in which it is oflified has 
been already confidered under the article Cranium. We 
may juft enumerate here, as peculiarities of the foetal cranium, 
the want of the frontal, {phenoidal, and maxillary finufes, of 
the mattoid proceffes, and of the meatus auditorii externi, 
and the imperfect flate of the ethmoid finufes. ‘The con- 
‘dition of the jaws, with their contained teeth, has been con- 
fidered at large in the article Ceanrtum. 

The os hyoides has fcarcely began to offify at the time of 
birth. 

The cavity of the thorax is proportionally larger than in 
the adult, and more conical. Blumenbach attempts to ac- 
count for this fize by the peculiarities in the circulation, and 
the confequently greater bulk of the liver. The pelvis is 
very fmall, fo that there is no room in it for the urinary 
bladder, The individual bones of the cheft and pelvis, as 
indeed of the reft of the bedy, will be more particularly” 
defcribed in other articles, 

In the upper extremities, the clavicles begin to be formed 
very early, and attain to a very large fize, when the relt of 
thefe limbs is extremely {mall. Thus in the tenth week 
they are'three times the ize of the femora. The fcapula 
is\alfo confiderable at an early period, and has a piece of 
offification double the fize of that in the os innominatum. The 
carpus is completely cartilaginous, as is the tarfus in the 
lower limbs, excepting the aitragalus and os calcis, each of 
which poffeffes a {mall offific point. The offification pro- 
ceeds afterwards more rapidly in the tarfus than in the car- 
pus, probably on account of the ereét flature of the human 
fubject, and the fhare which the tarfus has in fupporting 
the body in that pofition. ( 

All the bones of the embryo are uniform on their fur- 
faces, where, in the adult, elevations and impreffions are 
found. * 

The mufcles can hardly be diftinguifhed in the three firft 
months, like the reft of the foft parts they feem compofed 
of amere jelly. The fibrous texture becomes difcernible 
in the following months; when we are able to diftinguifh 
tendons alfo. Such, at leaft, is the obfervation of Wrifberg, 
in an embryo of 54 months. The tendons, which are fix- 
ed to the bones of the adult, terminate in the periofteum 
and perichondrium of the foetus, and come away entirely with 
thefe membranes. 

It is obferved, by Soemmerring, that the tendons of the 
recti abdominis are proportionally broader and ftronger than 
in the adult. The pyramidales are confiderably larger. 
There is a round opening in the linea alba for the paflage 
of the umbilical vefiels. The mufcles of the internal ear 
are nearly complete at the time of birth; the intercoflals 
and diaphragm are confiderably developed at the fame period, 
and the mufcles of the upper more than thofe of the lower 
extremities. 

The eyes are developed at a very early period, being dif- 
tinéily vifible in the youngelt embryos hitherto obferved. 

/ They appear as black points at the end of the firft month, 
The pigmentum is vilible from the firtt, and is particularly 
thick and black. It has been tt obferved by Ho- 
garth, that no part of the body grows lo quickly, and is fo 
perfect in the fai requiring no additional growth after 
birth, 4s the iris. The cornea, cry‘talline lens, and vitreus 
humor, have a reddifh tint. The lens is {pherical in its 
figure. That great peculiarity of the fatal eye, the 
membrana pupillaris, will be defcribed in the article 
Lye. 

The external ears are developed rather late, as there is 
Vor. KIL.) 

not the flighteft trace of them at the end of the firfl month. 
The ‘meatus externus is often filled up with the vernix 
cafeofa. ‘lhe membranous texture of the whole meatus; 
the covering of the membrana tympani by the membrana 
mucofa; the attachment of that membrane to the annulus 
auditorius ; the want of maftoid cells are all further explain- 
ed inthe article Far. | 

The formation of the nofe commences late; and the 
cavity is fmall and very incomplete in the foetus, as a ne- 
ceflary confequence of the ftate of the bones of the head at 
that time. 

The thyroid gland is large and vafcular in the foetus. 
The thymus, which is of very confiderable fize before 

birth, and gradually difappears afterwards, will be confider- 
ed under that article. 

The lungs are {mall, collapfed, of a red colour, and fink in 
water, 

The mamme are large in proportion to the fize of the 
body. ‘The papilla is fimall, and not yet furrounded by 
an areola. The breafts of the male and female foetus do 
not differ: they contain a whitish fluid, which can be forced 
out by gentle preflure, and fometimes flows fpontaneoufly 
in children. 

The abdomen is very large in the feetus, and is drawa 
into a conical form towards the navel ia young embryos. 
The great fize of the abdomen may be accounted for by 
confidering, that this cavity holds the bladder, and that 
the liver and renal capfules are very large. The diftance 
from the end of the flernum to the pelvis, ih a newly bora 
child, is one-third of the length of the body ; in the adult 
it is not one-fifth. 

In the alimentary canal cf the feetus, we obferve an al- 
mott entire want of valyule ceaniventes in the {mall intef- 
tine ; and of appendices epiploice inthe large. The appen- 
dix vermiformis is a gradual conical contraction of the ca- 
cum. The inteftines are more or lefs filled with a foft 
matter, of a yellowifh green colour in the {mall, and of a 
dark green, approaching to black, in the large, called me- 
conium. There is very little of this near the ftomach ; it 
increales in quantity lower down, and is the moft abundant 
in the large inteftines. But in the early months, the latter 
part of the canal contains no meconium. It is not diltin- 
guifhed by any peculiar tafte or {mell. 

The pancreas is large, and the liver of immenfe fize in 
the embryo. The kidneys are alfo confiderable, and lobu- 
lated on the furface. The renal capfules equal the fize of 
the kidneys. The urinary bladder is very large, equalling 
the dimenfions of the ftomach 

The fituation of the teftis in the abdomen, and its paflage 
from that cavity into the fcrotum, will be confidered when 
the teilis itfelf is defcvibed. 

The heart is proportionally large in the foetus, and oc- 
cupies a confiderable part of the thorax. Hence, on ex- 
poling that cavity, this vifeus comes immediately into view, 
and {feems in a manner to cover the lungs. The foramen 
ovale, by which the two auricles communicate ; and the 
equal ftrength of the two ventricles, will be confidered 
when the heart itfelf is deferibed. The pulmonary artery 
of the feetus divides into three branches, of which the 
middle is the largeft. his is termed the duétus arteriofusy 
and it runs direétly to join the aorta, immediately below the 
arch of that veffel. It is often named after Botal, although 
Galen and others knew it. Its length is about equal to a 
finger’s breadth. It conveys into the aortaa large part of 
that blood which pafled trom the right auricle into the 
right ventricle ; more than half of it, according to Haller, 
This canal is clofed very tom after birth, often within itr 
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days. Tle umbilical veffels have been already defcribed 
ina former part of this article, The arteries are found 
obliterated from the navel to the bladder, very foon after 
birth, often within a very few days; near the bladder 
they are very much contracted, but not clofed, and give 
origin.to the arteries of the bladder. The umbilical vein, 
and duétus venofus are clofed in the fame way. The mode 
in’ which the ‘circulation is carried on through the parts 
now defcribed, is reprefented in the article Circuva- 
TION. 

The coverings of the brain are at firft fo thin and tranf- 
parent, that this organ can be feen through them. It is 
almoft fluid until the sth or 6th month, and remains very 
foft even to the time of birth, fo that its diffetion is dif- 
ficult. It is always larger in proportion te the body, the 
younger the foctus. The nerves are larger in proportion to 
the body. 

Phyfialogy of fetal exiflence,—Some remarks on this fub- 
jek will be found in the article CireutaTion. We have 

only to obferve, further, on the fubje& of the connettion be- 

tween the mother and child, that the mode by which thisis 

effeSted, notwithftanding it has been a favourite fubject of 
refearch with the greateft phyfiologifts of all ages, remains 
ftilla problem. The account which we have given of the 

ftruGture of the placenta, fhews that the arteries and veins 
of the uterus have communications with the fubftance of 

the former organ ; we are, ‘ however, entirely unable to 

tate how the blood of the mother, or any nutritive fluid, 
js admitted into the umbilical veffels; although the obvi- 

ous impoffibility of the foetus deriving the materials of its 
growth from any other fource, leads us to conclude, with- 

out hefitation, that fuch admiffion muft take place. The 

reader will probably think that the following quotation, 
containing Mr. Hunter’s opinion, does not tend to elucidate 
materially this obfcure queftion. 

“ The blood, detached from the common circulation of 
the mother, moves through the placenta of the fetus, and 

is then returned back into the courfe of the circulation of the 
mother, to pafs on to the heart. 

“ This ftru€ture of the placenta, and its communication 

ayith the uterus, leads us a ftep further in our knowledge 

of the conneétion between the mother and foetus; the blood 

o& the mother muft pafs freely into the fubftance of the 

placenta, and the placenta mott probably will be conftantly 
filled ; the turgidity of which will affilt to fqueeze the 
blood into the mouths of the veins of the uterus, that it 

may again pafs into the common circulation of the mother ; 

and as the interftices of the placenta are of much great- 

er extent than the arteries, which convey the blood, the 

motion of the blood in that part muft be fo much dimi- 

nifhed, as almoft to approach ftagnation.’? (Obf. on cer- 
tain parts of the Animal Economy, p. 135-) 

The exiftence of the foetus is purely vegetative. Con- 
ftantly receiving the materials of its nourifhment and growth 

from the juices brought to the placenta by the veflels of 
the mother, it may be regarded as a new organ produced 

by conception, participating in the general life, but having 
its own peculiar life, which is, to.a certain degree, inde- 
pendent of that of the mother. 

The animal life, or that clafs of fun@ions by which the 
animal is conneéted to the external world, has not yet com- 
menced in the foetus. Its ftate therefore cannot, with any 
juftice, be. compared to that of a perfon afleep, in whom thefe 
funttions are only fufpended: but in the foetus they have 
not begun. 

The feetus can have no fenfations from the furrounding 
medium: its temperature. being invariable, it can have no 

obje& of comparifon, which is effential to fenfation, The 
fenfes cannot act, becaufe none of the caufes, whi i 
them, have hitherto operated... That of touchy 
pendent on the others, and ferving to reétify the $ 
which they tend to, mutt of courfe be inattive.~ This in. 
action of the fenfes fuppofes a fimilar ftate of their, nerves, 
and of the brain. ‘Tranfmiffion of impreffions is: the 
funétion of the former; perception of the latter: but neis 
ther of thofe acts can take place when there are no.objeéts 
to be tranfmitted or perceived. Memory and imagination 
flow immediately from perception: ju t arifes from 
one of thefe three, and gives origin to the will. This con- 
netted feries of faculties has not begun in the foetus, becaufe 
of the want of fenfations. The brain is capable of aéting; 
and polleffes all the requifites for action; itis notexcitability 
but excifation that is wanted. The foctus moves while 
contained as the uterus; and thefe motions are confidered 
as fymptoms of pregnancy. As all motion arifes from fome 
‘foregoing impreffion, and as the fenfes of the foetus are 
completely inaétive, it is difficult to affign a fatisfattory 
caufe for thefe movements of the child, cyepan 

The funétions of organic life, or thofe by which the 
nutrition and growth of the body are.effeéted, muft com: 
mence almoft as foon as the feetus is conceived. The matter 
of nutrition arifes in its body in an affimilated flate, having 
been prepared by the mother: it enters immediately into the 
circulating fy{tem, without. traverfing the digettive " 
then nearly inactive. The organs of acne de- 
compofe the body, as the lungs, fkin and kidnies,.are alfo 
almoit inert. The fecretions have hardly commenced. 

“To the great fimplicity of the aflimilative procefs in the 
foetus, let us add the remarkable aGtivity of the organs. em- 
ployed in it; an activity which depends on the greater’ pros 
portion of their vital powers... The whole force of the, ani- 
mal economy feems to be concentrated: on the twovfyftems 
of circulation and nutrition; the procefles of digeftion, .re- 
{piration, fecretion, and exhalation being exerecifed, at moft, 
but feebly : the diminifhed energy of the latter being made 
up by the increafed power of the former. If we»confider; 
moreover, that the organs of the animal life, condemned to 
a neceffary inaétion, are gifted witha very {mall thareof 
vital, powgrs; we fhall fee. that nearly the whole of:that 
living energy, which is deltined, in the fequel.. to» animate 
all the fyftems of the body, is, in the foetal ftate, concen- 
trated upon thofe which are concerned in, buildingup the 
various parts; and confequently that the funétions of nu- 
trition and growth poffefs, at this age, an energy valtly 
fuperior to that of any others, -thabe 
We may refer the reader to. a_great number of avorks on 

the fubjects of the preceding article. In the eighth volume 
of the Elementa Phyfiologiz, Haller has difpldyed: his 
ufual erudition and judgment in a complete colleGtion of all 
the fa¢ts afcertained previoully. tohis time.» Dr. Huhter’s 
Anatomia uteri humani gravidi, folio, and Soemmerring’s 
Icones embryonum humanorum, folio, 1799, contain a 
perfe& feries of reprefentations of the, human oyam, and 
its contents from the earlieft time to its maturity. Dr. 
Hunter’s Anatomical defeription of the human gravid ute- 
rus and its contents, publifhed after his death by Dr. Baillie, 
4to. 1794, is a clear and plain defcription of. the fubje&. We 
may mention further, Wrifberg defeript. anat. embryonis, 
oblervationibus illuftr. 4to. Gott. 1764, or, in the third 
volume of Sandifort’s Thefaurus; alfo, -his remarks on 
the ftru€ture of the ovum in the Gottiagen Commentaries 
for 1773 and 1783. Roderer De pondere:&. longitudine 
infantum recens natorum in the Gottingen Commentaries 
for 1753; and Wrifberg de vita foctuum humanorum dijudi- 

111%. . so @anday 



rMB 

Ganda, inthe fame work for 1773. Autenvieth fupplementa 
ad hiftoriam embryonis humani, Tubingen, 1797, 4to. 
~ On the comparifon of the ftruture of the foetus and 
adulty fee C. [. T'vew de differentiis hominis natiet non nati, 
Altdorf, 1736.) I. G. Roderer de fectu perfecto, Straf- 
burg,'1750. Portal in the Mem, del Acad. des Sciences de 
Paris1770. A.and F. Roefsleinde differentiis inter foetum 
ét adultum, gto. Strafburg, 1783. On the nutrition of 
the feetusy {ee Leveillé fur la nutrition du foetus confideré 
dans les mammiferes & les oifeaux. Paris an. 7. & Lob- 
ftein differtation fur la nutrition du fetus, Strafburg, qto- 
1802. The molt complete book on the whole of the fub- 
ject, that is, the ftruéture and developement of the ovum, 
and the anatomical peculiarities of the foetus, is F. G. Danz 
Grundrifsider Zergliederungs kunde des ungebohrnen kindes 
in den yerfchiedenen Zeiten der Schwangerfchaft,) 2 ols. 
8vo. 1793, which contains moft abundant references to all 
the fources of information onevery part of the fubject. 

Emepryro, in Vegetable Phyfiology, sBpvo, a fetus, or 
infant, the Corncutum of Linneus, under which term we 
have already mentioned it, is the moit effential part of a 
“perfe& feed. When fexual impregnation has not taken 
splace, this organ is defective, however perfect all the other 
parts of a feed may be, as inthe Cycas revoluta which bore 
druit\ at the bifhop of Winchetter’s, and is defcribed and 
figured in'vhe Tranfactions of the Linnean Society, v. 6. 
B12. t.29, 30. Here every part of the fruit and feed was ap- 
parently in the higheft perfection, except that a {mall cavity 
“was only found in the place of the embryo, a defect doubt- 
Jeffs to be attributed to the abfence of a male plant of the 
fame fpecies: The fame has been obferved in cucumbers 
and melons, whofe fruits are not the worfe in flavour on 
‘account of fuch a deficiency, though dates, when unimpreg- 
nated, are known to be much inferior in quality. The em- 
“bryo or corculum is very confpicuous in the walnut, the 
-garden bean, pea, lupine, &c. In a very poifonous plant, the 
* Jatropha Curcas, figured in Gertner, t. 108. f. 1, this author 
“mentions as a rémark of Mr. Boyle, that the nucleus or 
albuminous part of the feed may be eaten with impunity, 
“if theembryo and cotyledons, or rather perhaps p/umula, 
‘he taken away. This fame circumftance was pointed out 
by the natives of Sierra Leone to Dr. Afzelius and his 
‘companion Borone. The internai ftruture of the embryo, 

«before'it begins to vegetate, is obferved by Gertner to be 
‘vémarkably fimple, confifting of an uniform medullary fub- 
ftance, enclofed in its appropriate bark or fkin. Whenthe 
vital principle is<xcited to a@tion. veflels are formed, and 
parts developed, which feemed not previoufly to exiit, as in 
the egg ofabird. The embryo is generally fituated within 
the fubttance of the feed, but not always, being entirely ex- 
ternal to the body of the feed, though within the fkin, in 

“the natural family of graffes or corn, In umbeliiferous 
| platitsit occupies'the very centre of the feed, and in that 
‘family its pofition is reverfed ; whereas in compound or 

~ fyngenefious flowers, though equally central, it is erect 
- with regard to the bafe or infertion of the feed. Inthe date 
and fome other palms the embryo is lateral and horizontal ; 
~ while in the cocoa-nut and others it is ereét, in the centre 
of the bafe of alarge a/bumen. Its dire&tion is either ftraight, 
curved, or even fpiral. Its form is moft fimple in plants 
* that have only one cotyledon, or rather no proper cotyledon 
at all. S. 

_ (Emaryvo-worms. It is a matter of no {mall curiofity, to 
~ obferve the arrangement of the multitudes of the embryo- 
worms, as they are lodged in the bodies of the viviparous 
' two-wiriged flies. 
"An aectrate diffeion of one thefe little animals, fhews; 
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very plainly the parts where the embryo-worms are inclofed. 
This diffeclion is eafily made with a pair of fine pointed 
{ciffars, taking offthe whole upper fhell of the body from 
the lower; aud that part which covers the belly may be 
turned back upon the corcelet, without difturbing the in- 
ternal parts by the operation; and the form and arrange- 
ment of the parts which contain the embryo-worms in thefe, 
will be found very different from that of thofe which contain 
the eggs in the common flies, Baker on the Microfcope, 
pe 115. 416. 417. 428. 430. 
EMBRYOPTERIS, in Botany, from euPpvor, an embryos 

and wi:pov, a wing, as appears from an examination of Gert- 
ner’s figure ; though, from the conftru@ion of the word, 
it feems to be derived from reps. a fern, or brake. Hence 
this name, as it at prefent ftands, is liable to a double ob- 
jection, as being compounded of one previoufly eftablifhed, 
Pteris, and full more as conveying a falfe idea of its own 
application. Limdryopierum would have been corre and 
unexceptionable, and we fhould without feruple have 
adopted {uch an alteration; but the name is altogether fu- 
periluous, the plant in queltion being a Diofpyros, under 
which head its generic charaéter may be feen. . We have, 
therefore, here only to add to that lift of {pecies the fol- 
lowing. 

Dia/pyras glutinifera, Roxb. MSS, (Embryopteris pere- 
grina; Gertu.v. 1. 145.t.29.f.z. E. glutinifera; Roxb. 
Coromand. vy. 1. 50. t. 70.) Stamens numerous. Leaves 
oblong, palifh beneath. Seeds eight or ten. This is a 
middle-fized evergreen tree, growing in the moift cool, val- 
leysamong the mountains of the northern Cirears, flower- 
ing in March and April. The natives call it Tumika, and 
eatthe fruit, which Dr. Roxburgh deferibes as {trongly 
a{bringent, and not palatable. ‘The Malays name it Man- 
goftan-utan, and the Dutch Lym-appel. ‘The wood is of aa 
indifferent quality, aud not much ufed. The dranches are 
fmooth. Leaves alternate, ftalked, oblong, fometimes in- 
clining to elliptic, and occafionally a little heart-fhaped at 
the bafe; entire, fmooth, palifh beneath. Flowers white; 
the males in fmall axillary clufters; females on a feparate 
tree, folitary and larger. Berry globular, about two inches 
in diameter, of a rulty yellow, and covered with a rufty 
farina when ripe. Gzrtner miftook the top of the fruit for 
the bafe, and hence erroneoufly deferibes the calyx as fupe- 
rior. Healfo miftook the radicle of the embryo for a 
fimple cotyledon, but his profound knowledge led him to 
fufpect that a cavity in the other extremity might be the | 
realfeat of the embryo, and that the circumambient fub- 
{tance was confequently a vitellus. We prefume this cavity 
to have arifen in the plumula, froma fhrinking of the parts, 
after the vital principle was extiné, his fpecimen being an 
old one, and therefore his fufpicion was, fo far, well founded. 
He deferibes the a/lumen as gelatinous in its centre, and dif- 
folving in water, to which Dr. Roxburgh’s f{pecific name, 
andthe Dutch appellation, both feem to allude. S. 
EMBRYOTHLASTES, EpCevodraores, in Surgery, an 

inftrument wherewith to crufh the bones of an embryo, or 
dead child; fo as to make it eafier of extra¢tion, and pre- 
are it for the embryuleus, to draw it out of the womb. 
EMBRYOTOMIA, from cuCevoy, a fetus, and repry 

to cuf, the operation of cutting into the womb, in order to 
extraét the foetus. See Casarian Sedion. 
EMBRYULCUS, from epbevory and AXxwy to drawy 

an inftrument ufed in extracting dead children. See 
Crorcner. 
EMBS, or Ems, in Geography, a {mall town of Ger- 

many, which, till the peace of Luneville, belonged in part 
to the landgvave of Heffe Darmftadt, and in part to the 
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prince of Naffau Dietz, to whom it has been ceded} is 
chiefly remarkable for five fulphureous batlis in its ueigh- 
bonrhood, a 

Emss, or JTohencmbs, a {mall diftvi&t of Germany, in 
the circle of Swabia, fouth of the county of Bregentz and 
the lake of Conftance, about 10 miles long and 5 broad, 
erected into a county by Charles V. 
EMDEN, or Emspen, a town of the kingdom of 

Folland, capital of the department or province of Eaft 
Friefland, which, till the year 1807, belonged to Prufiia, 
vo the fovereign of which it had been fold by the United 
Provinces of the Netherlands, in 1744. It is fituated on 
the Ems, not far from the fea, and near the lake Dollart ; 

30 miles N.E. of Groningen. N. lat. 537 20. The har- 
bour is commodious; it holds 400 veffels. 

Emden had gained confiderable commercial importance, 
from having been declared a free-port by the king of Pruffia, 
in 1751. Its fituation was extremely convenient for the 
Dutch, to carry on their commerce with the greatelt fe- 
curity in time of war; particularly during the late wars 
between England and France, when the Texel was block- 
aded by the Englith. Goods ufed to be forwarded, on the 
river Ems, to within a fhort diftance of Munfter in Welt- 
phalia; from which city they were conveyed by land- 
carriage to the interior of the continent, to Switzerland, 
aud Italy. In the year 1781, the number of fhips cleared 
outwards was 1025, inwards 1004; but in 1799, there en- 
tered at Emden inwards 3402 veffels, and 2151 failed out- 
wards. In 1784, Emden had 273 veflels of the tonnage 
of 38,578 tons, befides 43 veffels for the herring fifhery ; in 
1804, the number of fhips employed in the carrying trade 
only, belonging to Emden, exceeded 500. 

The population of Emden, in the year 1785, amounted 
to 7968 individuals, without the garrifon: in 1802, Emden 
eounted 10,400 inhabitants. The herring fifhery produced 
annually near 1¢0o tons of herrings. It employed 60 
boats, and a great many hands among the lower orders of 
the people. 
EMEGIAGEN, a town and fortrefs of Africa, in the 

empire of Morocco. 
EMENDALS, an old term ftill ufed in the accounts of 

the Inner Temple; where, fo much in emenda!s at the foot 
of an account, on its balance, fignifies fo much in the bank, 
or ftock of the houfe, for reparation of loffes, and other 
occafions. 
EMENDATIO Panis & Cerevifia, the affize of bread 

and beer; or the power of fuperviling and correcting the 
weights and meafures belonging to them. See Assize. 
EMERALD. Of this mineral there are two diitin& 

varieties: the true emerald, and the beryl or aquamarine, 
both of which we fhall proceed to deferibe. 

True Emerald.—Emeraude Verte, fr. 
Germ. 
The colour of emerald is pure prifmatic green, of various 

degrees of intenfity ; but the deep-coloured varieties pafs 
occafionally into grafs and verdegris-green, and the lighter 
ones into greenifh-white. The only natural ftate in which 
it has been hitherto met with is cryftallized. Its primitive 
form is a regular hexahedral prifm ; fometimes the lateral 
edges are replaced by fecondary planes, forming a dodeca- 
hedral prifm; or, the folid angles are replaced by {mall 
triangular facets; or, the terminal edges are bevelled, 
fometimes very flightly, and fometimes fo deeply as to pre- 
fent the appearance of terminal truncated pyramids. ‘The 
length of the prifms feldom greatly exceeds their diameter. 
‘The cryftals are middle-fized and {mall, rarely large: they 
are generally implanted, and fometimes imbedded, and al- 
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ways occur in clufters. The internal luftre is vitreous and 
{hining ; the fra€ture is {mall and imperfectly conchoidal, 
affing into obfcurely foliated. It 1s tranfparent or trant- 

Chowne and exhibits a double refraétion. Its hardnefs is 
fomewhat fuperior to that of quartz. Sp. gr. 2.72 to 2.77. 

Tt is fulible per /e before the blow-pipe, but with difti- 
culty, into a femt-opake whitifh glafs. With borax, it 
melts eafily, and without effervefcence. Its conftituent 
parts, according to Vauquelin and Klaproth; are as. fele. 
lows: 

Vauq Kiupr, 

Silex - 64.50 — 6964'1' 
Alumine = 16. — ait 
Glucine = 13s — weagihe ode bi 
Lime - 1.6 _ otgelinbatn 
Oxyd of chrome 3.25 => 257 oy 
Oxyd of iron Oo. _ I. # 
Water - 2. _ O.. 

100.35 98. 

It is at prefent found only in Peru, in the valley of 
Tunia or Tomaua, between the mountains of New Granada 
and Popayan; and near Puerto Viejo, in the diftri@ of 
Manta, in the fame province. It is faid to. oceur in veins, 
pafling through argillaceous fchiftus, and other primitive 
rocks, and is accompanied by quartz, felfpar, black {chorl, 
mica, calcareous f{par, and iron pyrites. ols ni Yao 

Emerald is reckoned among the gems, and! when of a fixe 
colour, and without flaws, is highly efteemed. The mok 
magnificent {pecimen known of this mineral was prefented 
to the church of Loretto, by one of the Spanifh kings); it 
confifted of a mafs of white quartz, thickly implanted with 
emeralds, more than an inch in diameter. we 

The emerald is fuppofed by Dutens and, others to have 
been unknown to the ancients ; and it is certain, that feveral. 
of their defcriptions of the {maragdus are not at all corre- 
fpondent, except in colour, to the modern emerald, But 
among the twelve kinds of {maragdus, or rather pfeudo- 
{maragdus, enumerated by Pliny, one of them, and that 
the moft valued, appears to be the real emerald. With 
regard to its colour, this naturaliit fays,. * Nihil omnino 
viridius comparatum illis viret.”” He ranks it, in eftima- 
tion, immediately after the diamond and pearl; and adds, 
that fo pleafing was its tone of colour, that by common 
confent the engraver was ordered to fpare it; ‘¢ Quapropter 
decreto hominum lis parcitur, {ealpi vetitis.”” The emeralds 
of the aneients were procured from Ethiopia; but. thefe 
mines have now been for many ages forgotten and neglected ; 
nor is it certain that any except the Peruvian emeralds are 
now extant. The only one that may with any probability 
be referred to an African origin, is that with which pope 
Julius EI, adorned the papal tiara: for as this fovereign 
died in 1513, and the enterprize of Pizarro again{ft Peru 
did not take place till 1545, it is not unreafonable to con- 
clude that the emerald in queftion is not an American one. 
There are two fpecimens, which formerly. obtained great 
eftimation as invaluable Ethiopian emeralds, which the fu- 
perior accuracy of modern knowledge has {tripped of their 
value, both in the eyes of the naturaliié and of the jeweller. 
The one is a tabular mafs, of the weight of 28 /és. now in 
the abbey of Reichenau, and which formerly belonged to 
Charlemagne: this Mr. Coxe has afcertained to be green 
fluor. The other is the ‘¢ Sacro cattino de Smeraldo ori- 
entale,’”? which was depofited in the treafury of. Genoa, and 
was not allowed to be feen except in confequence of an 
order from the fenate: in this the acute eye of M. Conda- 
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mine detected fome air-bubbles, which induced him to con« 
fider it asonly green glafs; and fubfequent examination has 
fully confirmed his fulpicion. , oms 

Beryl, or Aquamarine —Emeraude verte bleuatre, Hauy. 
Edler beril, Wern.. Its colour is mountain-green, pafling 
into. whitifh-green, yellowifh-green, wine-yellow, and honey- 
yellow, or blueifh-green, paffing into fmall and fky-blue. 
It colours are almoft always pale ; and when two exifb in 
the fame eryftal, they are generally arranged in alternate 
layers. The primitive form and varieties of cryftallization 
are the fame as thofe belonging to the true emerald ; but 
the a€tual and proportional length of the prifms is much 
greater. The lateral planes of the cryttal are ftriated longi- 
tudinally, foas fometimes to give the prifm a cylindrical 
appearance. ©The joints perpendicular to the axis are 
generally very dittin@, and moft commonly are plane fur- 
facesy but fometimes, ‘like thofe of articulated bafalt, they 
are formed by a convex protuberance let into a cup-fhaped 
concavity. © Another finyular accident to which this mineral 
is fubjet is, that a prifm, which at its lower end is {olid, 
terminates occafionally in-a brufh-like extremity, compofed 
of numerous {mall prifms. Sometimes a joint is fo dif- 
pofed, that it is'no longer perpendicular to the axis of the 
prifm ; in confequence of which, an elbow is produced, as 
if the prifm had been broken acrofs, and the picces ill 
cemented together again. Sometimes, again, the axis of 
the prifth is perforated.» The fize of the cryftals varies 
from capillary te 18 inches long by 2 or 3 in: diameter. 
Its externalluttre is fhinmg and gliftening ;: internally, it is 
brilliant and* vitreous: “The crofs fracture is {mall; and im- 
perfectly conchoidal; the longitudinal! fracture is foliated. 
It is commonly tranfparent, paffing into tranflucent ; its 
hardnefsiis nearly the fame as) that of the emerald., -It. is 
eleGtric by fri€tion,) and ‘often: phofphorefcent. Sp. gr. 
‘2.68)to 2:72.08 20s r 

‘According to theanalyfes of Vauquelin.and Rofe, it-is 
einpelnd dis ewitry be 

. ‘ Rofe, rd ida Vauq. 
Silex - 63. —_— 69. 

0 Alumine =" 15. — 14. 
eh Glycine §- “rg. — 14. 

Lime - 2: -— O.. 
Oxydsofiiron 1, — Vd 

100. 98. 
any 

Beryl occurs: irabedded in’ primitive rocks, alfo in veins 
accompanied by quartz; felfpar, fluor fpar, garnet, mica, 
and’ topaz) It is found in Brazil, in Saxony, in the fouth of 
France, near the’ villageof Barat, whence very large but 
ill-coloured cryftale have been procured, and oceafionally'in 
the higheft’ mountains of Aberdeenthire..| Bat the fineft 
fpecimens of allicame from Siberia, and are found chieflyin 
three places of this vaft country. 

Firft, in the Uralian mountains, about 25-leagues to the 
north of Ekaterinbourg. ‘I'he {pecimens that come from 
this mine are of a fmall fize, but:a very good colour. 

Secondly, in the Altaic mountains, between the Ob.and 
the Irtifch. The cryftals from this’ mine are large, andiof 
a greenifh-blie colouty but coarfe, ad mixed with quartz. 

' Thirdly, intthe granitic mountain of Odon Tchelon, in 
Daouria. ‘This is by far the moft interefting and the richeft 
mine. here are in faét three different. mines at different 
heights on this‘mountain, from which beryls are procured : 
that fituated the loweft is in a mafs. of femi-decompofed 
granite, ‘mixed with ferrugifous clay and nodules of Wolf- 
ram ¢ in’ this there are’ irregularty difleminated | minote 
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prifms of beryl, rarely exceeding an inch in Jength, and of 
a greenifh-yellow celour.. About 800 yards above. this 
mine isan irregular vein vf micaceous clay, from which are 
procured the moft valuable cryftals; their colour is a pure 
pale green, and their dimenfions not very unfrequently 
amount to feven or eight inches in length by two in dia- 
meter, At the very fummit of the mountain is fituated 
the third mine, in a vein of white indurated clay, mixed 
with arfenical pyrites: the beryls that it yields are pene- 
rally of a greenifh-blue colour, but fometimes of a pure but 
pale fy-blue, and very tranfparent. 

‘Beryl is ranked by courtefy among the gems, but its 
value is greatly inferior to that of the emerald. 

EmeERAtD, Oriental, is a greenifh variety of fapphire. 
FmMerarp, Counterfeit. The manner of making coun- 

terfeit emeralds in-paite is this; take cryftal prepared, tw 
Ounces; common minium, or red lead, four ounces; mix 
thefe well together, then add of good verdegris two penay- 
weights, and crocus martis made with vinegar, © eipbt 
rams. _ Mix all thefe well together, and fet the whole ia 

the hotteft part of a potter’s furnace, as long as the fue 
lafts. It muff’ be put in a ftrong crucible, and covered 
witha lute.” When it is cold take off the lute, and, if it 
is baked enough, it will be clear to the bottom; otherwife 
relute the pot, and put it into the furnace again. Twenty- 
four hours commonly are fufficient for making this; fome, 
times it requires a little more. The pafte, thus made, is 
hardér than ordinary, and is of a fine colour; and capable 
ofa good polifh, Neri’s Art of Glafs, p. 128. 

If the palte be defired of a very deep emerald colour, take 
prepared’ cryftal one ounce 3 red-lead, fix ounces‘and a halt; 
of verdegris, threé penny-weights and thirteen grains; and 
of crocus martis, made with vinegar, ten grains. This ree 

quires a longér baking’ than the other, and is lefs hard, 
though of a deeper colour. 

The proportions of thefe ingredients may be varied at 
pleafure, and the colour be made ofall degrees of deepnefe 5 
butthe more lead is added, the more: baking is required, 
and,-after all, the palte will be fo much the fofter. 

Emerarp: Colour, .im-the!Gla/s.. Trade. ~The way of 
giving this beautiful dye to glals is this: in the pots of 
melted metal, made of polveriné, and without manganefe, 
when the matter is well purified, put a little crocus martis 
calcined with vinegan. bout three ounces of this: crocus 
is enough for a: hundred. weight of glafs; let it ftand till 
thoroughly. mixed, then.put into every huadred weight of 
metal two poands of calcined brafs; this muft be added at 
fix. different times, letting the metal ftand two hours every 
times! When this is all in, make a proof of the metal; and 
if it has apy. blucifhnefs, add more crocus martis, a, fmalt 
quantity at atime. Whenthe whole is ofa fine leek-yreen, 
Jet it ftand twenty-four hours to mix thoroughly, and then . 
work it. Neri?s Art of Glafs, p. 51. 

Emeracp, or Zmeraud,ia Heraldry, is ufed-in. lieu, af 
vert, or green, in blazoning the arms ot dukes, earls, &c. 
EMERGENT Year, io- Chrenelogy, is the epocha, ar 

date, whence we begin to account our ume. 
Our emergent year is {ometimes the year of the creation; 

the Jéws.ufe that of the deluge, or the Exodus, .&c. The 
emergent year of the Greeks was the eftablifhment, or, at 
leatt reftoration, of the Olympic games by Iphitus. The 
Romans accountéd their-years trom the building of the city, 
ABU. Cc. thats; AB URBE. CONDITA. See Epocua. 
sEMERITA, Aveysra,, ia Ancient, Geography. 

Aveusrai and Mpaipa, 
»oEMERSA, Fovsa,, in Botany, applies to fuch leaves of 

See 

aquatic plants. aa. are railed above the furface of the waters 
and. 
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and which are ufually of a different fizare from thofe that 
are immerfa, or funk under water, See Lear. 

~EMERSION, in Phyfics, the rifing of any folid’ above 
the furface of a fluid fpecifically heavier than itfelf, intd 

which it had been violently immerged, or thruft. *, 

. It is one of the known laws of hydroftatics, that a lighter 

folid, being forced down into a heavier fluid,. immediately 

endeavours to emerge; and that with a force, or moment, 

equal to the excels of a weight of a quantity of the fluid 
above that of an equal bulk of the folid. ; 
« Thus, if a folid be immerged in a fluid of double its fpe- 

cific gravity, it will emerge again, till half its bulk, or body, 

be above the furface of the fluid. . 

Emersron, in flronomy, is when the fun, moon, or 

other planet, begins to re-appear, after its having been 

eclipfed, or hid by the interpofition of the moon, earth, or 

other body. 
The difference of longitude is fometimes found by ob- 

ferving the immerfions and emerfions of the firlt of Jupiter’s 

fatellites. 
The immerfions are obferved from the time of Jupiter’s 

being in conjunction with the fun, to his oppofition ;, and 

the emerfions, from the oppofition, to the conjunction ; 

which two intervals are ufually fix. months a-piece, and 
divide the year between them. 

But when Jupiter is in copjunG&ion with the fun, and 

fifteen days betore and afterwards, there is nothing to beob- 
ferved; the planet, with his fatellites, being thea loft in the 
dight of the fun. es, 

Emersion is alio ufed when a ftar, before hid by the 

fun, as being too near him, begins to re-appear, and to, get 
put of his rays. 

Emersion, Scruples, or Minutes of; an arch. of the 

moon’s orbit, which the moon’s centre paffes over, from 

the time fhe begins to emerge out’ of. the fhadow of the 
earth to the end of the eclipfe. See Ecripse. 

EMERSON, Wituiam, in Biogruphy, an eminent 

Englifh mathematician, was born in 1701, at Hurwomh, a 

village near Darlington, in the county of Durham. His 
father kept a {chool, and was a good mathematical {cholar: 
to him, and to a young clergyman, the fubje&t of this ar- 
ticle was chiefly indebted for his early inftruétion in the dif- 
ferent branches of the mathematics. He attempted to keep 
a fchool himfelf, but foon found his temper unfitted for the 

taf; and, on the death of his parents, having: come into 
the poffeflion of a moderate competence, be’ devoted himfelf 
to a life of ftudious retirement, where he compofed a great 
number of treatifes, by which his name has been long known 
to all lovers of {cience; and from the profits of which he 
redeemed his little patrimony from fome incumbrances which 

he found on it. He enjoyed a good-ftate of health till 

nearly the clofe of his life, when he had frequent and very 
fevere attacks’of the ftone; adifeafe to which, in the year 

1782, he fell a victim, when he bad attained to the Srit 
year of bis age. Mr. Emerfun was fingular in his behaviour, 
Grefs, and converfation. His manners were rough, coarfe, 

and often’very difagreeable. In converfation, he was poii- 
‘tive, dogmatical, and impatient of contradiGtion. “His te- 
Jaxation from ftudy was fometimes’ working in the>fields, 
and fometimes the amufement’ of arnt, to which he! was 
muth attached. When he’had aby treatife for publication, 
he always went to London, to attend to the: printing hm- 

felf.. He was an able-mathematician; but his ftyle as a 
_writer is not adapted to fmooth the path of fcience™for be- 
ginners. His works, which are very! numerous, are now 
chiefly fuperfeded by other and more»popular’ writers, who 
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have had the better art. of facilitating theftidies’ eflyoune 
perfons, by a moresagreeab!e ity les) andnan: eafier method of 
cemonftration. His * Treatifeco9. Mechanies’’, ds that 
which is now beloknowhy and to-whichereference ig more 
frequently made than to anyiofihis other works. se0 1) 
~ EMERSTORFS, in Geographyy\a-townvok \Germany, 
in the arctiduchy of Anttria, [tated on the/Danubes 6 miles 
ree 7 sleq ayer S16 ettolos 5)" 
EMERUS,:in: Botany See Cononri iss Apecies ¥.. - 
EMERY» Schmiengel; Wernsyin: Miner Tits ¢olour 

is greyifh-black vor blucith-greys:oldt a¢eurs maffive)} and dif- 
feminated) when in mafs;, it is genergllyy enerufted’ swith 
magnetic’ iron ore, pyrites, and-mica {=the llattér fubftance 
freqiently penetrates the qwholeomafsn giving jt)/o when 
broken, a filvery appearance.; Et poffeflesa gliftening or 
glimmeriog luftre. Its fraQure ibdine-graindd uneven; palling 
into fplintery. In-hardnefs itis abduteequalto Adamantine 
{par, cutting flint’ dnd» rock-cryital with great’ eafe..- It .is 
heavy, and dot very eafily frangible.+ When molt-free from 
iron, it confitts;-According'to Tennant; of) 9) 6) in) «: 

revi TTS 

Silex |» - cent ylleagsguon essen 
» + Alumine =  .orihepligaiss? a wa ta 

Tron aoc yor whgiol on4a6 ri gntleat 
vy Le pink 

TOO! mling od) 

Pass yot 

Jerfey, in the Britifh channel.» Itdis alfo found at Ochlen- 
kopf, in Saxony, in beds of tale and fteatitex| )/ - 

This mineral is largely ufed for cutting and.polifhing, by 
lapidaries and workers in glafs:and metal. © The mode of its 
preparation is very fimple. Being pulverized injan-iren 
mortar, it is carefully wafhed over, and thus feparated into 
five or fix different degrees) of finenefs,»according to the 
work in which it is to be employed. as 
EMER-YAPAR, in Geography, a town of Afia, in 

Thibet ; 17 miles from Cha-tcheou. = «> 
EMESA, Emisa, Emiffa, orn Lmefuty, in) Ancient Geo- 

graphy, an ancient city of Syria, fituated on the eaftern 
bank of the Orontes, between Apamea and Laodicea Ca- 
biofa. During the troubles.which agitated Syria, this city 
was feized by an-v\rabian, named Samplficeramus, who; ai- 
fuming the title of king, held Emefa and its {mall territory, 
unditturbed by the Scleucide, “engaged jin more important 
concerns.. He left two fons, Jamblichus and. Alexander ; 

othe‘ former of) whom. fucceeded’ his father, and,wasmuch 
fattached to*the -Romans.. In the civil wars, of Rome, “he 
took part firit with! Cefar againft. Pompey;.and.afterwards 
with Antony againft OGavianus. , After the vidtory gained 
by the latter at AGium, Astonys, dreading-his concurrence 
with other princes:in favour f the-conqueror, and upon this 
fufpicion, having got himsinto.his powers caufed-him tobe 
put'to a moft cruel death... Upon! hissdeath,, Antony be- 

, itomed the kingdom on bis brother, Alexander;;who, con- 
tinuing faithful-to bis benefator if bis greatelt diftrefs, .was 
taken prifoner by OGavianus, -andimot only-deprived of his 
‘kingdom, but carried in ‘triumph-to Rome; {and afterwards 
)put'to death. His fon, Jamblichus 11.) .was favoured by 
: OGavianus, and reftored by him to | his,father’s-kingdom, 
— = = ‘ema for fome time inva ftate:of,exile... He 

ome fucceflors, who fupported ithe (dignity-ofsthis 
imalbkingdom;) but the:laft of its-kings;iwhole m2 as re- 

i corded 
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corded in hiflory, was Azizus, who, falling in Jove with 
Drulilla,. the fitter of Agrippa Minor, embraced the Jewith 
religion, in order to marry that princefs, ‘This {mall king- 
dom was afterwards, as we may prcfume, feized by the 
\rabians ; for we find that, fome years after, it was pof- 
efled by the Iturzans. Emefa was the birth-place of the 
émperor Heliogabalus ; and it was one of the cities in which 
the Romans planted colonies. It is now called Homs ; and 
though formerly a ftrong and populous city, it is at prefent 
only a large ruinous town in the pachalic of Damafcus, 
containing not more than 2000 inhabitants, partly Greeks 
and partly Mahometans. An aga refides here, who holds, 
as a fub-renter of the pacha of Damafcus, the whole country 
as faras Palmyra. The pacha himfelf holds this farm, as 
an appanage deriving immediately from the fultan. Hama 
and Marra are held in the fame manner; and thefe three 
farms pay 400 purles, or 500,005 livres (about’ 20.000/,), 
but they produce nearly four times that fum. Volney’s 
Travels in Egypt and Syria, vol. ii. 
EMET:CS, in Medicine, from éuéx, L-vomit, thofe fub- 

ftances which excite vomiting, or caufe the ftomach to reje& 
its contents upwards. 

Medicines of this clafs have been employed, forthe pur- 
pole of clearing the ftomach, from the earlieft ages to which 
any authentic records of praflice-extend. In the time of 
Hippocrates, indeed, the ufe of emetics feems to have been 
very general, not only as a remedy in difeafes of fome feve- 
rity ; but asa popular expedient for. relieving flight indifpo- 
fition, efpecially the occafional derangements of the organa 
of digeftion, brought on by indulgence in, eating and drink. 
ing. Hippocrates even recommends them to the healthy as 
2 prefervative; and he has ftated many precepts with refpe@ 
to the proper times for adminiftering them, in conjunétion 
or alternation with | fafting, bathing, exercife, &c. under 
various circumitances of health anddifeafe. See his treatife 
on Diet, book iii. and elfewhere. Yet it muft be remarked, 
that the catalogue of emetic fubltances in the poffeffion of 
‘the ancients was very imperfeét, in comparifon with our own; 
and confifted either of uncertain and almoft inert articles, on 
‘the one hand, or of fevere and rather unmanageable fubftan- 
-ces on the other. Hippocrates prefcribed powdered hyffop 
in about a gallon of water, as a vomit for corpulent men, 
with the addition of a littie vinegar and falt; it was to be 
drank at firft gradually, and afterwards more quickly. 

' Celfus has likewife detailed a fet of rules, relative to the 
ufe of emetics, among the means of reducing the habit, if 
too plethoric. He fays, ‘* emetics are more ufeful in the 
winter thanin the fummer, becaufe in that feafon there is 
more phlegm, and a greater heavinefs in the head, They 
are of no advantage to thofe who are flender, or who have 
a weak ftomach; but are ufeful to plethoric, and bilious 
people, whether they have fuffered from repletion, or have 
their digeftionimpaired. Tf orif they have taken more than 
the digeftive power ia able to concoét, they ought not to 
if the danger of its corrupting ; and if it is already cor- 
rupted, itis proper to expel it in the moft expeditious way 
poffible. Hence, when any perfon ia attacked with bitter 
eructations, together with pain and weight in the region of 
‘the ftomach, lethim immediately refort to a vomit. It is 
alfo proper for thofe, who have a fenfe of heat in the breaft, 
a frequent {pitting or naufea, or a noife in the ears, or hu- 
mour in the eyes, or a. bitternefs in the mouth,” &c, I 
grant,”’ he obferves farther, ‘‘ that emetics fhould not be 
taken for the fake of indulging a luxurious appetite; but 
that they are advantageous in {ome forms of dileafe, I know 
from experience: I admonilh thole, however, who wilh to 
enjoy good health and attain old age, not to make a daily 
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ufe of them. If any one wifhes to vomit after taking food, 
he thould firft drink warm water only, if he vomits eafily ; 
if with fome difficulty, he fhould add a little falt or honey 
to the water: but he that intends to vomit in the morning, 
fhould drink mul/e (a mixture of wine and honey,) or eat 
hyffop, or radifh, and then drink warm water, as has been 
already direéted. All the other fub{tances, which the an- 
cient phyficians prefcribed, are injurious to the ftomach. If 
that organ is weak after the vomit, a little food fhould be 
taken, of a proper kind; and if the fauces have been much 
irritated, three cups of cold water may be drunk. Hewho 
has ufeda vomit, if it were inthe morning, ought to take a 
walk, then anoint, and afterwards fup; but if after fupper, 
he fhould bathe on the following day, and fweat in the 
bagnio : he will do well to make the next meal flight, and 
that of roafted meat, with aultere and unmixed wine, ftale 
bread, and food of the driett kind.” He concludes with 
this obfervation: ** he that chufes to vomit twice in the month, 
will find it more advantageous to do it for two days fuccef- 
fively, than if he were to repeat it on the fifteenth day; 
unlefs this intermiffion fhould occafion a weight at his breaft,”” 
De Medicira. lib. i. cap. 3. 

Thefe ftatements fhew, that the ufe of emetics conftituted 
a part of that regimen, among the ancients, in which more 
of theirtime was occupied, and more attention beftowed, 
than the moderns in this'‘country are accuftomed to give to 
the {ubject. They alfo reforted to vomiting, asa remedy 
in fevers, and other difeafes. See Celfus, lib. iii. cap. 7. 
And emetics, as wellas purgatives, were employed after thie 
termination of fevers, upon theoretical principles, to eva- 
cuate the remainder of the morbid matter, after its virulence 
was fuppofed to be fubdued by concoétion. In the ufe of 
purgatives, we find fome remains of this theory among the 
people, as well as among the ignorant part of the profeffion, 
even at the prefent day. Hippocrates feems to have believed, 
that this remnant of the morbid matter, like a piece of 
leaven, if retained after the crifis, was the occafion of the 
return of the difcafe. ‘* Quz per morbos poft judicationem in- 
aE relinquuntur, morborum reverfiones faciunt.”? Aphor, 12. 
ects it. 
The dire& effe& of anemetic is the evacuation of the 

contents of the ftomach. Hence the principal purpofe, for 
which it may be ufed, would feem to be the removal of 
morbid or noxious matters from that organ; whether con- 
fitting of its own fecreted juices, ina difeafed condition of 
indigeftible food, either from quantity or quality, of poi- 
fons, or of other noxious fubftances, which may have been 
f{wallowed. Hence the vulgar refort to emetics on’ every 
occafion of what is popularly called a “ foul ftomach,’? or 
of * bile onthe ftomach.”” 'Thefe conditions are prefumed 
to exift, when {uch fymptoms as the following are prefent: 
when there is a want of the ufual appetite, or, in addition 
to:that, a loathing of food; or, when, after food, or during 
the time of its digeftion, an uneafy fenfation of fullnefs, 
weight, and diftenfion is felt in the ftomach, efpecially if 
accompanied with heartburn, flatulency, and acid or bitter 
eructations ; andto thefe may be added frequent head-achs, 
particularly in the morning. 

Now, although it cannot be queftioned, that the removal of 
the prefent contents of the ftomach, infuch cafes, generally 
affords more or lefs relict; it is not the Jefs certain, that this 
relief is feldom very durable; for the noxious matters are more 
frequently to be confidered as the effets, than as the caufes 
of the morbid condition of the ftomach: they depend moft 
commonly on the weaknefs and lofs of tone in the mufcular 
fibres of the ftomach, and the imperfe& fecretion of the 
gaktric juice; and thefe, it is obvious, aré not to be - 
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by vomiting, though-their confequences may berelieved by 
this for a longer or fhorter time. On the contrary, there 
can be no doubt, that frequent vomiting renders the flomach 
lefs able to retain, what is thrown into it, and to weaken its 
powers of digeftion. ‘ They are unhappy,” fays Dr, 
Cullen, “who truft to this mode of relief, and have there- 
fore frequent reconrfe to it; far I am certain, from much 
experience, that frequent vomiting hurts the tone of the 
ftomach, and often makes the fymptoms of indigeftion re- 

cur more frequently and fooner than they otherwife would 

have done.”? Treatife on the Materia Medica, vol. ii. 

p: 465. if. 
The fame author remarks, that the effe&s of vomiting, 

and the degree of difeafe that required it, are commonly 
judzed of by the vulgar, and often by phyficians, though 

not always fairly, by the appearance of the matter thrown 
up» For example, there is commonly, thrown up a confi- 

derable.quantity of vifcid macus; and to this the fymptoms 
of the difeafe are frequently imputed. ‘‘ It is, indeed, pof- 
fible,’? he adds, ‘that an unufual accumulationof mucus in 

the ftomach may be the caufe of want of appetite, and other 

fymptoms of indigestion, but not always fo juftly as might be 
imagined. The mucous follicles of the ftomach conttantly 
pour out aconfiderable quantity of this matter; a confider- 

able quantity is to be fouad in the ftomachs of the moft 

healthy perfons: and the experiments of M. Senac fhew, 
that there is always a confiderable quantity of it in the 
mucous follicles, which may very readily be fqueezed out 
very copioufly in vomiting. It is not, therefore, to be judged 
that the quantity, and evenalarge quantity, thrown up by 
vomiting, had either previoufly exifted in the cavity of the 
ftomach, or) that fuch a mucus had beenthe canfe of the 
morbid fymptoms, indicating therefore the repetition of 
vomiting. It has been upon cccafions of this practice, that 
Lhave kvown repeated vomiting, not only to give no durable 
relief, but rather to increafe the fuppofed caufe.”’ 

The evacuation, however, oceafioned by an emetic, ts not 
confined exclufively to the ftomach; the upper part of the 
inteltines, namely, the duodenum, and even. part of the sium, 
is commonly evacuated at the fame time. The periftaltic 
motion of the alimentary canal may, proceed either down- 
wards or upwards; and when the action of any part of it is 
directed in one way, the next adjoining portion follows in 
fome degree the fame dire&tion. Whence, in vomiting, as 
the perittaltic mation of the ftomach is dire&ted upwards, fo 
the motion of the duodenum, is direfted in the fame way, 
and it pours its contents intothe ftomach; from which it 
will appearthat a confiderable portion of the upper part of 
the inteltines may be evacuated. The molt clear proof of 
this inverted motion of the duodenum, in vomiting, is, that, 
efpecially after repeated vomiting, a quantity of bile is poured 
into the ttomach, and is in confequence thrown out by the 
mouth. This frequent appearance may depend entirely upon 
the quantity of bile forthe time prefeutis the duodenum; but 
it probably extends farther. In the aétion of vomiting, asthe 
contraction of the diaphragm and of the abdominal muifcles 
concursat the fame time, the whole vifceraof the abdomen 
are ftrongly preffed : this preflure muft affe& the gall. bladder 
and the biliary duéts, and occafion them to pour out their 
contents very largely, which, being thrown into the ftomach 
from the duodenum, may, be ejeGted by vomiting. It is com- 
monly fuppofed, indecd, by the vulger, that the bile thus 
thrown up,exilted previoufly inthe ftomach, and in fome in- 
itances it may have been fo: butitismore probable that it 
had been brought from the duodenum, and even from the gall- 
bladder and biliary du@s in the way juft explained. For 
had the bile been previoufly lodged in the ftomach itfelf, it 

mighthaye appeared in the firft vomitings, ac well as in th 
lat; but it happens, in almof all infanceés, that the bile 
thrown out by the mouth only after repeated vomiting and 
Lam pF repeated ftrainings in the organs employe | in 
that act... — ‘ Bihar and 

Dr. Cullen atiributes fome good cfic& to the preffure on 
the liver and abdominal vifcera, juft alluded to, in obviating 
the ftagnations which are liable to occur in the fyftem of the 
vena portarum, and which lay the foundation of obftinate dif- 
eafes. He affirms, that he knows no means of expediting 
the circulation in the liver fo powerful as that of vomiting. 
Other writers have exprefled an opinion of the advantages 
derived from this mechanical preflure and conquaffation of 
the vifcera of the abdomen, ic exciting the mefenteric cir- 
culation, as well as that of all the glands, and confequently 
in favouring and aiding all their feeretions. (Sce Dr. 
Fothergill, De emeticorum ufu, &c. Cullen, loc. cit. p. 463.) 
Dr. Cullen, however, confiders the effeGis of this mechanical 
compreffion and motion as mof evident in the vifcera of the 
thorax, <fpecially in promoting expcétoration: hence the 
utility of vomiting in catarrhal aff-Gions, more particularly 
the chronic catarrh of oldpeople. He zlfo allows that it may 
be ufcful in many cafes of, pulmonary confumption ; but 
juttly adds, that we cannot, either from theory or experi- 
ence, find any reafon to believe that frequent vomiting is 
adequate to cure that difeafe. me ns 

There is aifo another indire& a@tion of vomiting, which 
is beneficial to the fyltem, arifing from the fympathy be- 
tween the ftomach amd the fkin. This fympathetic con- 
fent between the veffels of the fkin and of the flomach is very 
great, infomuch that the feveral Rates of each may be com- 
municated to thofe of the other. Thus, wetting the fkin 
relieves thirft, as was proved by Capt. Bligh and his party ; 
and in the fame way the aétion of an emetic excites particu- 
Jarly the aétion of the veffels on the furface of the body ; 
and this ation is excited by dofes of thefe medicines, which 
are not fufficicnt to excite. vomiting. Hence moft of the 
fubftances employed as emetics are capable of exciting 
perfpiration. We are difpofed to believe that a fimilar fym- 
pathy, between the ftomach and the veffels in the cells of the 
lungs, is the caufe of the utility of vomiting in producing 
expeCtoration, rather than the mere mechanical preflure of 
the lungs. 

The ation of vomiting, when excited rather brifkly, by 
the general fhock or eonquaffation of the whole frame, 
affe&ts the nervous fyftem at large as a ftimulant. In 
this way, the utility of an emetic, in the commincemert 
of a continued fever, ‘is partly to be accounted for. Dr. 
Cullen, indeed, attributes the advantages of vomiting in 
that cafe to the relaxation of the fpafm of the extreme 
veffels in the fkin, according,to his theory of fever; and 
partly, perhaps, the operation may be accounted for in this 
way: but it is to be remarked, that other expedicnts, which 
have nothing in common but the general fhock which they 
occafion to the nervous fyftem, alfo contribute to cut fhort 
or to alleviate fever, under the fame circumftances ; a brifk 
purgative, for example, cold affufion, or the fhower-bath, &c. 

It is alfo obferved by Dr. Fethergill, Ghs Hesibes con= 
fiderable effeGs to the fimulant operation of emetics, that, 
in fpafmodic diforders, and feveral othera of the nervous 
kind, which feem to arife principally from the torpor and 
languor of the digeftive organs, emetics are often of efi-ntial 
benefit. He mentions Cuorea, or St. Vitus’s Dance, cer- 
tainly not the leaft obftinate of nervous complaints, a8 often 
relieved by emctics. — 

The fame celebrated phyfician cautions us particularly 
refpecting the edminiftration of emetics to thofe who are 
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“plethoric habit, or who labour under difeafes, in which ge- 
teral orlocal plethora is prefent. If the fymptoms, in fuch 
tafes, indicate the propriety of employing emetics, blood- 
letting ought, in his opinion, to precede their ule; for there 
is danger, left in the temporary convulfion of flraining to 
Vomit, the diftended veffels fhould be ruptured, or the blood 
“be carried with too great force, or in too great quantity, 
to parts where the refiftance of the veffels is too weak to 
with@and it. Thus, if the veffels of the head fhould give 
way, a fudden and fatal apoplexy may be brought on; if 
thofe of the Jungs fhould be ruptured, a fpitting of 
blood, followed by a flow, but not Jefs fatal confumption, 
may be induced, or fimilar mifchief may be occafioned in 
other vifcera. (Loc. citat.) In cafes, however, in which 
thefe plethoric difeafes are to be fulpeéted, the prudent 
practitioner will, even after biood letting, confider emetics 
as inadmiffible, unlefs the neceflity of immediately emptying 
the ftomach of its contents be great and prefling. 

The oceafion, on which fuch a neceflity is the moft ob- 
vioufly paramount to ali other confiderations, is when poi- 
fon has been recently {wallowed. In this cafe, the greatett 
rifk is from the operation of this fubftance on the ftomach, 

and therefore the moft expeditious means of inducing vo- 
miting are to be adopted. If the poifon be of the vege- 
table narcotic {pecies, fuch as opium, it often fo completely 
paralyz<s the mufcular fibres of the ftomach, as that ordinary 
emetics have no power to excite its ation. The white 
vitriol, or fulphate of zinc, operates in genera] almoft inftan- 
taneoully, efpecially if {wallowed with a large quantity of 
water. When this has failed, we have known a few grains 
of the blue vitriol, or falphat of copper, diffolved in warm 

water, piven with fuccefs, where opium had been {wallowed. 
A t{trong infufion of ipecacuanha, drank copioufly, has fome- 
times effeGtually emptied the ftomach under fimilar circum- 
ftances. 

In a fit of inebriety, when vinous or fermented liquors 
have been drunk to the extent of inducing a ftate approxi- 
mating to apoplexy, the fateft, perhaps, and beft mode of 
emptying the poifon from the ftomach, confifts in pouring in 
svarm water as copioufly as it can be {wallowed ; fince it at 
once dilutes the inebriating liquor in the ftomach, and 
therefore diminithes its effets, and urges the ftomach to 
expel it. See Drunkenneéss. 

Although emetics have been found to be beneficial in the 
early ftages of all fevers, as already mentioned, yet we mutt 
not here omit to notice their peculiar good effeéts in the 
{carlet fever, as oblerved by Dr. Withering. (See his 
Treatife on the Scarlet Fever ) This faét, indeed, had 
been pointed out by Tourncfort (in his voyage to the 
Levant, tom. i.), and other writers; but Dr. Withering re- 
commends vomiting, repeated according to circumttances, as 
the moft effential remedy for this difeafe. ‘In the very 
firft attack,’’ he fays, “a vomit feldom fails to remove the 
difeafe at once. It the poifon has begun to exert its effeéts 
upon the nervous fyitem, emetics {top its further progrefs, 
and the patients quickly recover. If it has proceeded ftill 
further, and occafioned that amazing ation in the capil- 
Jaries, which exifts when the fearlet colour of the fkin tak-s 
place, vomiting never fails to procure a refpite to the 
anxiety, the faintnefa, and delinum.’’ Dr. Willan alfo 
{peaks highly of the utility of emetics in fearlet fever, with 
fore throat, but has not found it neceflary to repeat them fo 
often as. Dr. Withering advifed. ‘Treatife on Cutaneous 
Difeafes, ord. 3. . 

Emetics are fometimes ufeful in afthma, an? in hooping- 
«ough, probably upon the fame principle as in chronic ca- 
tarrh, before noticed. ‘They have been faid alfo to affiit in 
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forwarding a gall-flone through the du€ts iato the inteRines 
as well as an urinary calculus from the kidney to the blad~ 
der, through the urerer, by the mechanical agitation of the 
body, which they occafion. But their operation in this 
way muft be very feeble and uncertain, and may do injury, 
when the calculi are large or angular. Sydenham employed 
ftrong emctics as remedies for dropfy ; but they generally 
purged alfo, to which operation their good effets, when 
they did prove beneficial, muft be the rather attributed. 

The catalogue of medicines poffcffing an emetic power, 
which were in ufe among the ancients, although fufficiently 
ample, contained, as we have already faid, fubftances either 
of feeble and uncertain aétion, or of acrid and violent qua- 
Ities. The he'lebore was fometimes fatal. Even Syden- 
ham complained in his time, that an emetic fubltance, which 
was “‘fafe, and at the fame time effeétual,’’? was a defide- 
ratum in the Materia Medica. His adtive emetic con- 
fitted of the crocus metallorum, as it was then termed, or 
crocus antimonii, (a preparation made by deflagrating the 
fulphurated antimony with an equal weight of nitre,) which 
being foluble in any acid, was moft uncertain in its operation, 
as it depended upon the quantity of acid with which it 
met in the ftomach. The ipecacuanha root appears to af- 
ford that fubftance to us, which was a defideratum in the 
time of Sydenham, 
We may, with Dr. Fothergill, confider emetics under 

three heads, the very mild, the moderate, and the ftrong or 
draftic; not to mention the irritation ef the throat with a 
feather; the exercife of {winging, failing, or whirling round 
certain objeéts of fight, &c. which are not reforted to as 
remedics. Among the mildeft means of exciting vomiting, 
is filling the ftomach fuddenly with a large quantity of 
liquid ; fimple warm water is generally fufficient for the pur- 
pofe; but its operation is aided, when other fubftances of 
little power are combined with it: thus, infufions of green 
tea, of chamomile flowers, the carduus benedi€tus, broths, 
&c. may be employed for this purpofe. Again, when it 
might not be proper to give an emetic fubftance, in fuch a 
dote as might of itfzIf excite vomiting, by the afliftance of 
copious draughts of warm water, {mall dofes may ferve the 
purpofe of evacuating the flomach, and even ot obtaining 
the other effects to be derived from vomiting. 

The moderately ative emetic fubftances are thofe which 
are at prefent in general ufe; namely, the ipecacuanha, and 
the tartar emetic, or tartrite of antimony, in {mall dofes ; 
and alfo fome other fubftances, when much diluted with 
warm water, which might be of too inflammatory a nature 
if given alone, in fuch quantity as to produce vomiting; 
fuch are, an infufion of the root of horfe-radifh, or a tea» 
fpoonful of multard as prepared for the table, fome prepara« 
tions of the fquill, the afarum, &c. The ipecacuanha was 
firft introduced as a remecy for dyfentery; but it is now 
afcertained that its utility in that difeafe depends upon ite 
purgative quality. 

The metallic falts formed with fulphyric acid are active 
emetics, and may be arranged in the ftrongeft or draftic 
clafs. The leaft violent of thefe is the white vitriol, or fui- 
phate of zinc, which has been chiefly employed cn account 
of the fuddennefs of its operation, when poifonous matters 
have been taken into the ftomach: but, in order to render ita 
effeéts certain, the dofe mutt generally be large, and if it is 
not thrown out again immediaicly, it is apt to continue a dif- 
agreeable naufea, or even a vomiting, longer than is neceflary. 
Dr. Callen fays, “I find that the purpofe of this medicine 
(that is, a fudden vomiting,) may commonly be obtained by 
employing a large dofe of ipecacuanha, either in powder or 
in the wine; and by following this foon after with a large 
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draught of warm water impregnated with chamomile, or 
rather with what is more at hand, a tea-fpoonful of table» 
muftard; the bufinefs may be commonly very effectually 
executed.” 

The preparations of mercury are feldom employed as 
emetics. ‘The fulphat, or turpeth mineral, has been chiefly 
ufed, but its operation is violent. 

Dr. Darwin obferves, that ‘* the quantity of the dofe of 
an emetic is not of fo great confequence as of other medicines, 
as the greateft part of it is rejected with the firft effort. All 
emetics are faid to act with greater certainty when given in 
a morning, if an opiate had been given the night before. 
For the fenforial power of irritation of the ftomach had thus 
been in fome meafure previoufly exhaufted by the ftimulus 
of the opium, which thus facilitates the a¢tion of the emetic; 
and which, whee the dofe of opium hasbeen large, is frequently 
followed on the next day by f{pontaneous ficknefs and vo- 
mitings, as after violent intoxication.” Zoonomia, part 3. 
art. v. 2. I. 

Emetic Powder, called alfo powder of Algaroth, from 
the name of its author, is a precipitate of antimony ; or but- 
ter of antimony fweetened and foftened by repeated lotions. 
See ANTIMONY. 

Emeric Tartar, is now called Antimonium Tartarifatum. 
See ANTIMONY. 

Emeric Wine, vinum antimonii, is only white wine, 
wherein is infufed fome glafs of antimony. See Anti- 
MONY. 

Small dofes of emetic wine have been recommended as 
deobftruent and fudorific in flow fevers, in many chronical 
difeafés, and efpecially in an obftinate rheumati{m. See 
Medic. Eff. Edinb. abr. vol. i. p. 170. and Huxham, Obf. 
de Acre & Morb. epidem. 
EMETZ, in Geography, a town of Ruffian Siberia, in the 

government of Toboifk ; 28 miles W. of If{chim. 
EMEU, in Ornithology, the common name of the Caffo- 

wary, a large bird of the oftrich kind. 
EMILE, in Geography, a {mall town of France, in the 

department of the Seine and Oife, chief place of a canton 
in the diftri& of Pontoife, with a population of 1800 indi- 
viduals. The canton contains 20 communes and 13,543 in- 
habitants, on a territorial extent of 1273 kiliometres, 

EMILI, Paut, in Biography, a modern hiftorian, was 
born at Verona. In Italy he obtained a great charaGter, 
and was brought into France by the cardina! de Bourbon, in 
1487, who patronized him till his death. After this he was 
ebliged to teach the languages for a fubfiftence. He under. 
tookto write the hiftory of France, for which he was rewarded 
with a canonry in the cathedral of Notre Dame. This hiftcry 
he brought down, in ten books, from Pharamond to the 5th 
year of Charles VIII. ; it was publifhed at different times; 
cand likewife altogether at Pans in the year 1539, and has 
been feveral times re-printed and tranflated into foreign Jan- 
guages. His ftyle is pure, but fometimes too concife, and 
even bordering on the obfcure; he is neverthelefs to be re- 
garded as the firft writer who gave to French hiftory a juft 
form and method. He died at Paris in the year 1529, 
leaving behind him a very excellent charaer: his morals 
were as pure, as the language adopted in his works was chafte 
and elegant. Bayle. 
EMILION, Saint, in Geography, a {mall town of 

France, in the department of the Gironde, near the river 
Dordogne; fix miles I. of Libourne, remarkable for the 
excellent wine which grows in its neighbourhood. 
EMILIUS, Antuony, in Biography, profeflor of hiftory 

in the univerfity of Utrecht; was born Dec. 20th, 1589, at 
Aix la Chapelle, where his father had retired for the fake of 
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his religion, He received the early parts of his education in 
his native country, and tinifhed his claffical fludies at Dort, 
under the famous Gerard John Voffius: he then went to 
Leyden and other univerfities, and {pent fome years in foreign 
travel. On his return to his native country he fucceeded 
Voffius as rector of the college of Dort, and fome time after 
he went to Utrecht to exercife the fame office, where he wag 
afterwards ele&ted to the profefforfhip of hiftory, an office in 
which he continued till his death, November roth, 1660. 
His lectures, for more than twenty-fix years, were taken from 
the annals of Tacitus. He publifhed, about the year 1651, 
a collection of Latin fpeeches and poems. Bayle. 
EMILLAGUE, in Geography, one of the Pelew iflands. 
EMINENCE, a little hillock, or afcent,. above the level. 

of the adjoining champain, 
Eminence is alfo a title of honour given to cardinals. 
The decree of the pope, whereby it is appointed, that the 

cardinals fhould be addreffed under the quality of eminence, 
bears date the 1oth of January, 1630. ‘They then laid 
afide the titles of i/lufriffimi, and reverendiffimi, which they 
had before. 

The grand mafter of Malta is likewife addreffed under the 
quality of eminence. 

The popes John VIII. and Gregory VII. gave the fame 
title to the kings of France. ‘The emperors have likewife 
borne it. 

Eminentiffimus, the fuperlative of emicent, hath,of late been 
attributed to the cardinals. 
EMINENTIAL Eoguarion is ufed by fome algebraifts 

in the inveftigation of the areas of curvilinear figures; for 
a fort of artificial equation, containing another equation 
eminently. Hayes Flux. p. 97. 
EMINENTLY, Eminenrer, in the Schools, is ufed 

in contradiftin€tion to formally, and in the fame fenfe with 
virtually, viz. to denote that a thing poffeffes, or contains, 
any other in a more perfect or higher manner than is required. 
to a formal poffeffion thereof. 

Thus an angel is faid to have prudence eminently ;. as he 
has it in a higher and more perfet degree than it is in man, 
in whom it is formally. 

For one thing to contain another eminently, there are 
ufually required two conditions. 1. That the containing 
be of a more excellent nature than the contained. 2. That 
the lefs excellent be fome way contained in the more excel- 
lent; viz. either as in its produétive caufe, or by fome 
fimilitude, or as to the manner and order of aGting, &c. 
EMiR, a title of dignity, or quality, among the Turks, 

and Saracens, attributed to fuch as are relations or defcend- 
ants of their great prophet Mahomet. 

The word is Arabic, and literally fignifies prince. It is 
formed of the verb 4%, amar, which is originally Hebrew; 
and in both thefe languages fignifies to fay, and to command. 
This is a title given to all the nobility of the firft rank ia 
the empire of the Mogul and in Tartary. The plural of this 
term is *¢ Omra.”’ 

The emirs are held in high veneration, and have alone 
the privilege of wearing a green turban. On the borders 
of the Holy Land there are ale emirs fovereign princes ; 
as the emir of Gaza, and the emir of Terabea, over whom 
the grand fignior has but little authority. The title emir, 
at firft, was only given to the caliphs: in Perfia they were 
alfo called emir zadeb, g.d. prince’s fon; whence by ab- 
breviation of emir, they formed mir; and of emir zadeb, 
mirza. In after times, when the caliphs had affumed the 
title of fultans, that of emir remained to their children, as 
that of Cefar did among the Romans. C 

At length, the fame title of emir came to be attributed 
7 to 
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to all who were judged to defcend from Mahomet by his 
daughter Fatimah, and who wear the green turban, 

Emir is alfo a title, which being joined to fome other 
word, frequently denotes an office or employ; as the emir 
al omera, commander of cammanders, who, in the time of 
the caliphs, was chief of the councils and armies. 

The appellation emir is alfo applied by the Turks to all 
viziers and bafhaws, or governors of provinces. (See 
Basnaw, &c.) Add, that emir akhor, vulgarly imrahor, 

is mafter of the horfe to the grand feignior. j 

_ Emir alem, vulgarly miralem, ftandard-bearer and director 

of all the ftandards of the empire, 
- Emir bazar, the provolt, or fuperintendant of the mar- 

kets, who regulates the prices of provifions. ; 
The emir hagge, or hadj, denoting pilgrimage, or prince 

conduétor of the pilgrims of Egypt to Mecca, 1s bafhaw, or 

pacha of Damafcus. See CARAVAN and Damascus. 

Emir al mofleim, or emir al moumenin, 1. e. commander of 

the faithful, or the believers, was a title aflumed by the Al- 

moravides and Almohades, who reigned in Africa and Spain. 

Emir-Bacha, in Geograp@ a town of Afiatic Turkey, 
in the province of Natolia; 80 miles W. of Tocat. 
EMISSARIA, in Anatomy, are the veins which pals 

into the full from the external parts of the head, and termi- 
nate in the finufes of the dura mater. Thefe openings are de- 
feribed in the article Cranium. The veins are fometimes 

called after Santorini, an Italian anatomift. See VEINS. 

EMISSARIUM, in Antiquity, a fluice, or drain, to draw 
off the water ufed in watering gardens, fields, &c. 
EMISSARY, formed of ¢ and mitfo, g. d. I fend out, a 

trufty, dextrous, able perfon, fent fecretly, to found the 

fentiments and views of another, to make him fome pro- 

pofal or overture ; or to fpread reports, watch the ations, 
motions, and countenance of a contrary party or perfon, in 
order to make advantage of them all. See Spy. ly 
* The leaders of parties have abundance of emiffaries 
employed in their fervice, who inform them of what 
pafies every where, that they may take their meafures ac- 
cordingly. vat ; 
EMISSION, the a& of throwing, or driving a thing, 

particularly a fluid, from within, outwards. The ancients 
took vifion to be performed by the emiffion of vifual rays 
from the eye. 

But the term emiffion is chiefly applied among us to the 
expulfion or ejaculation of the feed. ; ; 

Emission of Heat.—All the heat we experience in the 
world is derived from three fources; viz. from the fun ; 
from compreflion, which comprehends collifion and friction ; 
and Jaftly, fromthe decompofition and compofition of bodies. 

It is hardly to be doubted, that the emanation of heat from 
the fun, like the emanation of light from the fame fource, is 
not conftantly the fame; and it is recorded in hiftory, that 
at certain times the light of the fun has been obferved to be 
ale, or lefs bright than ufual; and had the thermometer 
oe in ufe amongft the ancients, it would probably have 
been obferved that the dimnefs of light was accompanied 
with a proportionate diminution of the ufual heat ; for thefe 
alterations, as far as we can conjeéture, feem to depend 
upon the fize of the {pots which cover the furface of the fun 
t different and uncertain times. 
The direét rays of the fun on the fame part of the fur- 

face of the earth, are more or lef{s hot according to the time 
of the year, the clearnefs of the atmofphere, the fate of 
the wind, and the colour or other quality of the [pot upon 
which they fall. On this ifland, in the fummer feafon, the 
dire& rays of the fun feldom raife the thermometer to 110° 

, But io dther climates, efpecially within the tropics, they 
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raife it much higher ; fometimes as high as ry0°.. We mutt 
not, however, believe the {trange accounts of their melting 
lead or firing gun-powder; for thofe rays cannot produce 
any fuch effeét, provided they are not concentrated, or 
affilted, by artificial means. 

It is not on account of the fun’s being nearer or farther 
from us, that we receive much more heat at one time of the 
year than at another ; for the difference of its diftance is too 
{mall to produce any fenfible effe&; nor isit owing to the fun’s 
emitting more calorific rays at one time of the year than at 
another. But we receive more heat in fummer than in 
winter, 1ft, becaufe the fun being nearer to our vertex, or 
to the zenith, in the former, than in the latter feafon, its 
rays have a fhorter way to pafs through the atmofphere, 
and are of courfe lefs obftruéted by it. Aud the fame 
caufe renders the fun’s rays hotter about the middle, than at 
the commencement or the clofe of the fame day : 2dly, we 
receive more heat when the fun is higher, becaufe in that 
cafe a greater quantity of its rays fall upon any given por- 
tion of the furface of the earth ; than whenit is lower, and 
its rays come ina dire&tion more oblique; and, 3dly, be- 
caufe in the fummer feafon the fun remains longer above 
the horizon than in winter. 

With refpeét to the caufe of the emiffion of heat from 
the body of the fun, we cannot pretend to have the leaft 
knowledge. It is generally fuppofed that the fun is a body 
of fire ; but it isimpoffible to fay, whether it is an aggregate 
of caloric, independent of other neatter, or a compound 
body undergoing a gradual decompofition. It was, fome 
time ago, alfo fuppofed, that the fun emitted only rays of 
light, and that the aétion of thofe rays upon terreitrial 
bodies, extricated the heat from the latter. But the recent 
difcovery (made by Dr. Herfchell,) of the calorific rays of 
the fun fuffering a different refraGtion from that of its lu- 
minous rays, befides other confiderations, renders this fup- 
pofition vain. Excepting from the fua, no fenfible degree 
of heat is derived from the moon or from any other celeitial 
object. : 
The immediate produCtion of heat by the other means 

that have been mentioned above, viz. by compreffion, colli. 
fion, fri€tion, compofition and decompofition of bodies, 
arifes either from the caloric being {queezed out of 2 body, 
like water out of afpunge; or from an alteration of the ca- 
pacities of bodies for containing heat. We fhall endeavour 
to illuftrate thefe procefles, ; 

I. Experiments fhew, that when a certain fubftance is 
compreffed into a narrower {pace, a quantity of heat comes 
out of it, and is communicated to the furrounding bodies. 
On the contrary, when a certain fubftance is expanded into 
a larger {pace, it abforbs a quantity of heat from the fur- 
rounding bodies ; for thefe bodies are cooled in confequence 
of it. Thus, if you wet your hand, and then expofe it to 
the ambient air, the water, in the a& of expanding itfelf into 
the form of vapour, abforbs a quantity of heat from the 
hand, which is thereby fenfibly cooled. If, by means of a 
condenfing engine, air is comprefled in a proper veffel, heat 
is extricated from it; and if the operation be performed 
guickly, a quantity of heat will be emitted, which is fuffi- 
cient to fet fire to tinder, and other light combuttible 
bodies. When the fteam of water is condenfed, heat is de- 
pofited by it upon thofe bodies which are in contaét with it. 
Wood rubbed againft wood, or againft any hard body ; 

metal rubbed againtl metal, or againft any other hard body; 
in fhort, folid bodies rubbed or knocked againft each other, 
are thereby heated, often fo far as to become red-hot; 

By this means, heat. may be produced where there is no 
oxygen, fo that in thofe cafes it cannot be derived from the 

L2 decompolition 
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decompofition of that air. This has made fome perfons 
{afpe& that heat is not the effe& of a pecufiar fubitance 
called caloric ; but that it is only a peculiar movement of 
the particles of bodies. ‘The mot itriking experiments re- 
Jative to’this fubje@ were, made by count Rumford (Phil. 
Tranf. for 1798. p. t.) He took a cannon, not yet bored, 
having a projection of two feet beyond its muzzle, a part 
which is ufually caft with the piece, in order to infure the 

folidity of the metal throughout, by the preffure which its 
weight occafions. This piece was reduced to the form of a 
cylinder, joined to the cannon by a fmaller neck, and 
a large hole was hoted m it: the whole cannon was 

then made to revolve on its axis by means of the force of 

horfes, while a blunt f{teel borer was prefled again{t 

the bottom of the hollow cylinder, by a force equal to 
about 10,000lb. avoirdupoife; the furface of conta&t of 
the borer with the bottom of the cylinder being about two 

fquare inches. This apparatus was wrapped up in flannel, 

when its temperature was about 62°. In half an hour, 
when the cylinder had made 960 turns, the horfes being 
flopped, a mercurial thermometer was introduced into a per- 

foration in the bottom of the cylinder, extending from the 

fide to the axis, and it flood at 130°, which count Rumford 

confiders as exprefling very nearly the mean temperature of 

the cylinder. The duft or f{cales, abraded by the borer, 
weighed only $37 grains, or about {pth ef the whole 
weight of the cylinder. In another experiment, the cylia- 

der was furrounded by a tight deal box, fitted with collars 

of leather, fo as'to allow it to revolve freely, and the inter- 

val between the cylinder and the box was filled with 19 

pounds of cold water, which was excluded from the bore 

of the cylinder, by oiled leathers fixed on the borer; and 
after two hours and a half the water was made to boil. 

Hence count Rumford calculates that the heat produced in 

this manner, by the operation of friftion, was equal to 

that of nine wax candles, each three quarters of an inch in 

diameter, continuing to burn for the fame time. 
Reafoning upon thefe refults, count Rumford thinks, 

that the heat, thus produced, cannot be extricated from the 

bodies concerned ; and he is led to afk * What is heat ?— 

Is there any fuch thing as an igneous fluid ?—Is there any 
thing that can with propriety be called caloric ?” 

He then fays, ‘‘ We mutt not forget to confider that moft 

remarkable circumftance, that the Riis of the heat gene- 

rated by fri€tion, in thefe experiments, appeared evidently 

to be inexhau/tible. 
“Tt is hardly neceffary to add, that any thing which any 

infulated body, or fy{tem of bodies, can continue to furnifh 

without limitation, cannot poflibly be a material fubftance : 

and it appears to me to be extremely difficult, if not quite 

impoffible, to form any diftin¢tidea of any thing, capable 

of being excited, and communicated in thefe experiments, 

excent it be mofton. ; : 

«sT am very far from pretending to know how, or by 

what means, or mechanical contrivance, that particular 

kind of motion in bodies, which has heen fuppofed to con- 

ftitute heat, is excited, continued, and propagated, and I 

fhall not prefume to trouble the Royal Society with mere 

conjectures.” ‘ ae 

Tt muft, however, be confidered, that there is no friGion 

which does not produce compreffion ; viz. a contraction of 

the bulk of the bodies concerned, at leaft for a time; and 

therefore that the caloric is forced out of the bodies them- 

felves; and, being communicated to the furrounding bodies, 

produces the ufual figns of heat. It is a ftrong corrobora- 

tion of this affertion, that fubftances, which are not com- 

preflible, are not heated by mechanical force; thus, 2 flint 

will only be broken, but a piece of foft metal will be heate 
ed, by the ftrokes of a hammer, Thus, alfo, you may 
place any weight upona Beg of water, without altering 
its temperature, becaufe the compreffibility of water isnext 
to nothing ; but if you place an additional weight upon a’ 
quantity of air; the bulk of the air will be contraéted, and” 
its temperature will be raifed. , 

By about 15 or 29 {mart and quick flrokes of a hammer. 
on the end of a foft iron rod of about a quarter of an inch in 
diameter, placed upon an anvil, an expert blackfmith will 
render that end of the rod vifibly red-hot; and the fofter 
the iron is, the quicker the effe& will take place. But the 
produétion of vivid red {parks from a piece of fteel, when 
{truck againft the edge of a flint, isa phenomenon not lefs 
curious. Thefe particles are {craped off by the flint, and 
are of courfe compreffed fo as to become red-hot. 

“ One of the moft remarkable circumftauces, attendin 
the produétion of heat by fri&tion,”” fays Dr. Young, “* is 
the difcovery of profeflor Piet, that it is often much more 
powerfully excited by foft fubftances than by harder ones. 
In making fome experiments in a vacuum, in order to ex- 
amine how far the prefence of air might be concerned in 
the effects of fri€tion, he accidentally interpafed fome cotton 
between the bulb of his thermometer and the cup, which 
was fubjected to the fri€tion of various fubftanees as it re- 
volved ; and he found that the foft filaments of the cotton 
excited much more heat, than any other of the fubftances 
employed.”’ 

If. When a body heated above the actual rature of 
theatmofphere, is placed among ft other bodies, the fuperfluous 
heat of the former is communicated to the latter; for there 
is no known body that can effeGtually intercept the tranfi- 
tion of heat from one fubftance to another. But there is are- 
markable phenomenon attending the communication of heat, 
which is neither very obvious, nor eafily obferved. This is, 
that in the diftribution of heat amongft a variety of fub- 
ftances, fome bodies abforb more of it thah others, though 
they be all placed exaétly in the fame fituation ; hence dif- 
ferent bodies are faid to have different capacities for ab'orb- 
ing heat. (See Heat, Speciric Heat, or SpEciFic 
Catoric.) So that ifa certain quantity of heat is com- 
municated to a mixture of equal weights of water and of 
mercury ; the water will imbibe a much greater fhare of 
that heat than the mercury, and yet both will appear 
of the fame temperature. 

Now it has been found that by mixing certain bodies to- 
gether, their capacities for abforbmg heat is dimintfhed ; 
therefore they part with a portion of their heat, which is 
of courfe communicated to the furrounding bodies. Thus, 
when a pint of fpirit of wine is mixed with a pint of water, 
the mixture grows fenfibly hot, becaufe their capacities for 
containing heat are diminifhed in confequence of their ac- 
tion upon each other, And it is to be remarked that 
whenever heat is emitted in the a& of mixing fluids, as in 
the above-mentioned example of water and fpirit, or of wa- 
ter and fulphuric acid, &c. a concentration of bulk takes 
place; thus the above mixture of a pint of water with a 
pint of {pirit will be found to meafure lefs than two pints. 

In combuftions, the heat which is firft communicated by 
the contaé& of an ignited body, or otherwife, decompofes 
part of the combuttible body, and of the furrounding oxy- 
gen air, which produces more heat, and this decompoies 
more of thofe bodies, and fo the combuftion 
and continues as long as there are combuitibles and oxygen 
air ready for the procefs. See ExcrraTion of beat. 

Emission of Light. The perception of objets, which we 
receive through our fight, is ebtained by the ee 

= 
= 5 Silla 
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of fomething, which we call Hight, Hence the blind mutt judge 
of the prefence of particular obje€ts, by means of the found, 
or the {mell, or the touch, &c. but not by the means of light, 
In fhort, light does not fenfibly affect any other part of our 
bodies, befides the eyes. It follows then, that fomething 
muft pafs between any object we fee and our eyes, but con- 
cerning this fomething we have no certain knowledge. A 
variety of conjectures aud hypothefes have been offered ; 
but GP ebele hypothefes two only may deferve our attention, 
Defcartes, Huyghens, and others, thought that a fubtile 
fluid was difperfed throughout the univerie ; that the lumi- 
nous bodies, fuch as the fun, the flars, alighted candle, &c. 
put that fluid, not in a progreffive, but in a certain vibratory 
motion ; (fomewhat like the motion which is communicated 
to the air by fonorous bodies ;) and that this motion, being 
communicated to the nerves of our eyes, rendered the 
Tuminous objets perceptible to us, Newton and his fellow- 
ers fuppofe that light is a real emanation from luminous 
objeéts; viz. that a fubtile fluid, confifting of certain 
pee particles of matter, proceeds from the luminous 
sodiés ; and by enteting our eyes, excites in us the fenfation 
of light, or the perception of luminous objets. A variety 
of facts and confiderations feems to render this Newtonian 
hypothefis of light by far the moft probable of the two. 
See the article Licur. 

Admitting then Newton’s hypothefis, feveral confe- 
quences, which naturally depend upon it, demand a parti- 
cular iluftration ; viz. this emiffion of light muft confift of 
particles ; thofe particles muft have a very minute, but 
determinate, fize ;—they muft be at certain diftances from 
each other; muft move with a certain velocity, and mutt 
have a certain momentum, Several remarkable difcoveries 
that have been made in aftronomy, and in other branches of 
natural philofophy, enable us to determine the above-men- 
tioned particulars, not with abfolute precifion, but within 
certain limits of probabilty. The faéts upen which this 
probability refts, are as follows. 

If a fmall hole be made in a fcreen, and the fcreen be 
placed before our eyes, as about the diftance of five or fix 
feet ; and if a luminous body, as a red-hot coal, be repeat- 
edly paffed before that hole, on the other fide of the fcreen, 
we muft naturally perceive the hole luminous at intervals of 
time. But if the interval of time, during which the coal is 
not before the hole, be lefs than the tenth part of a fecond, 
then the hole will appear conftantly luminous, exaétly as 
if the red-hot coal were held fteadily before it. This fhews 
that the impreffion of light upon our eyes continues a 
certain time after the removal of the luminous objeéts. 
This is alfo the reafon why, when a ftick with a lighted 
extremity is quickly turned round in a circle before our 
eyes, we perceive au uninterrupted luminous circle, 

The duration of the impreflion of light upon our eyes is 
Jonger or fhorter, according as the object is more or lefs 
luminous ; fo that the impreffion is proportionally ftrong. 
See the article Vision. 2 

Aftronomers have obferved, that the eclipfes of the 
fatellites of Jupiter appear to take place fooner than the 
time which is determined by the tables of their motions, 
when the planet is nearer to us; and later when that planet 

_is farther from us. Hence it is naturally conjectured, that 
light moves progreffively, and equally; viz. that it employs 
a certain time in gojng through a certain fpace; and this 
conjeéture is corroborated by other aftronomical obfervations. 
The calculations, which have been made upon thefe ap- 
pearances, fhew that light moves at the aftonifhing rate of, 
at leaft, 170,000 miles per fecond; fo that in its motion 
from the fun to us, light employs about 8} minutes, 

Ifa {mall hole be made in a fcreen, and feveral’ perfous 
are fituated on one fide of the fereen; every one of them 
looking through that hole at a different objet placed on 
the other fide of the fereen; it is evident that the various 
flreams of light from thofe objects to the eyes of the ob- 
fervers, muft pafs through the fame {mall hole in different 
direétions, and without difturbing each other, at leaft in 
an obfervable degree. This fhews, that the particles of 
lirht mult be fo very {mall, and fo diftant from each other, 
as not fenfibly to obftruct each other’s paffage through a 
very narrow aperture. 
In fome experiments (rather imperfe&) which were made 
by throwing the focus of a Concave mirror upon the 
extremity of a very delicate beam, which was nicely fuf- 
pended, a flight motion was thereby communicated to the 
beam ; whence it was deduced, that the light thus colleéted 
had a fenfible momentum. From the weight of the beam, 
and from the motion which it had received from the impulfe 
of the light (upon the fuppofition that its motion was oc- 
cafioned by it); alfo from the above-mentioned velocity 
of light ; it was calculated, that the quantity of matter, 
which was contained in the light which was thrown upou 
the end of that beam, during one fecond of time, and which 
was colleéted from a reflecting furface of about four fquare 
feet ; amounted to no more than one twelye hundred mil. 
lionth part of a grain. (Prieftley’s Hift. of Light, Vi- 
fion, &c. per. vi. fect. i. chap. 3.) Thefe facts, joined to 
our daily experience, feem to authorize the following con-- 
clufions, ‘ 

1. Since every phyfical point of a luminous object may 
be feen from every point of an immenfe {pherical fpace 
which furrounds it, when no opaque body is interpofed, it 
follows, that the ftreams of light, which proceed from all the 
points of vifible objects, and move in all manner of direc- 
tions, are paft all conception. If this be alleged as an ob-- 
jection to Newton’s theory, the Jeaft refleGtion will thew, 
that it offers an objection equally great, if not greater, ta 
the other hypothefis that has been mentioned above ; but 
the following reafoning will, in great meafure, clear the dif- 
ficulty with refpe& to Newton’s hypothefis. 

2. It has been mentioned above, that the impreffion of 
light remains a certain time upon our eyes, ,and (in the exe 
periment with the red-hot charcoal) it has been fhewn to 
remain about one-tenth part of a fecond; but fuppofe it to 
remain only during the roodth part of ‘a fecond.. Then it 
is evident, that if 150 particles of light be emitted in a fee . 
cond from a fingle point of a luminous ‘objeét, as from a 
point on the furtace of the fun; ,thefe particles will be more 
than fufficient to give our eyes an uninterrupted vifion of 
that point ; yet ftill thefe particles, on account of their ime 
menfe velocity, may be moye than 1000 miles diftant from 
one another, and, of courfe, may leave room enough for 
millions of other particles to pafs in all direfions.  Canton’s . 
Calcul. Ph. Tr. vol. 58: - 

3. The wate of the fubftance of aluminous body, arif- - 
ing from the emiffion of light, confidering the minute na- 
ture of its particles, is very trifling, even with refpeét to 
the fun, which has been the great fountain of light during 
fo many centuries. Dr. Prieftley, alluding to the above- 
mentioned. experiment, where an impulfe was communicated . 
to a beam by concentrated light, fays, « Now the light in 
that experiment was colle¢ted from a furface of about four 
{quare feet, which reflecting only about half what falls upon 
it, the quantity of matter contained in the rays of the fun, 
incident upon a f{quare foot and half of furface, in one fe- 
cond of time, agli to be no more than the twelve hundred 

But the denfity of light ‘at the millionth part of a grain, 
furface 
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furface of the fun is greater than at the earth in the proper 
tion of 45,000 to 1; there ought, therefore, to iffue from 
oue fquare foot of the fun’s furface in one fecond of time, 
in order to fupply the wafte by light, one-forty thoufandth 
part of a grain of matter; that is, a little more than two 
grains in a day, or about 4,752,000 grains, which is about 
670 pounds avoirdupois, in Gooo years.” Hift. of Light, 
&c. p. 390. 

4- In confequence of the motion of light, it is evident, 
that if a luminous body were fuddenly placed in the hea- 
vens, at the fame diftance that the fun is from us, we could 
not poffibly fee it before the lapfe of 84 minutes. Alfo, 
when we behold a celeftial objeét, we do not fee it exaétly 
in the place where it a¢tually ftands; but we fee it in the 
place where it ftood fome time before. 

5. Light moves in ftraight lines, as long as it goes 
through the fame uniform medium, or through a vacuum. 

6. When we direét our eyes towards certain polifhed 
furfaces, we frequently fee in them the appearances of ob- 
jects, which are fituated in places quite different from thofe 
in which we fee them. In this cafe the rays of light com- 
ing from thofe objects fall upon the polifhed furfaccs, and 
from them they are reffeded (that is, /ent back) to our eyes. 
Thofe objeéts then are faid to be feen by reflected light, 
and the furfaces in which their appearances are feen are 
called the refleding furfaces. Indeed, every body which 
does not itfelf emit any light, (as is the cafe with all thofe 
which cannot be difcerned in a dark room,) are feen by re- 
flected light; for the light which is emitted from the fun, 
from a candle, from a fire, &c. falls upon thofe bodies, and 
is from them refle&ted to our eyes; but that light is re- 
flected irregularly on account of the inequalities on the fur- 
faces of moft bodies ; fo that though all bodies which do 
not fhine of themfelves, are feen by refleéted light; yet 
they are called reflectors, or are faid to have refleCting fur- 
faces, only when thofe furfaces are fmooth and polifhed, in 
which cafe they refle& the light regularly, fo as to repre- 
fent the images of other objeéts, that are placed before 
them. See Rerrection of Licur. 

7. Inits paflage from one body into another, or from 
a vacuum into any fubftance, and vice ver/a, light is often 
bent in its direction ; and that bending is called the refrac- 
tion of light. See Rerracrion of Licur. 

8. Light is likewife bentin its dire€&tion, when it paffes 
clofe by the furfaces of bodies; and this bending is called 
the infleéion of light, which fee. 

‘The fources of light are various, but they may be com- 
prifed under the following enumeration. 

1. The celeftial bodies, which fhine either by their own 
light, as the fun and the ftars; or by reflected light, like 
the moon and the fatellites. Z 
‘2. The aurora borealis, and other meteors, whofe na- 

ture is not as yet diftmG&ly known. 
3. Bodies that are in a ftate of combuffion, and emit heat 

as well as light. 
- The ele@rical light ; and, 

5. The pho/phore/cent bodies, of which there are feveral 
{pecies, viz. 1. The phofphorus properly fo called, which 
is confideredas an elementary fub{tance. 2. The living ani- 
mals which have the property of fhining in the dark, fuch 
as glow-worms, lantern-flies, &c. 3. Thofe bodies which 
abforb light when expofed to it, and then emit it in the 
dark ; fuch are feveral precious ftones, calcareous bodies, 
Canton’s phofphorus, the Bolonian ftone after due prepa- 
ration, &c. 4. The bodies which emit light when they 

’ are heated to a certain degree ; fluoric ftones, feveral mar- 
bles, calcareous earth, &c, have this property. 5. The 

_ treated with refpe& and kindnefs. 
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fubftances which emit a light either qui white, or tinged 
with different fhades of red or blue, by attrition; viz. by 
being rubbed or ftruck againft cach other, Mott ftones of 
the filicious kind poffefs this property, 6. And laftly; 
thofe bodies which emit light without any fenfible heat, 
whilft they aétually are under a ftate of decompofition ; and 
of this fort are moft animal matters, and fome vegetable 
fubftances, efpecially rotten wood. 

The doubtful nature of the ignis fatuus, or jack-a-lantern, 
may perhaps alfo be reckoned amongft the phofphori, 
See Aurora Boreas, Exvectric light, Meteors, 
Puospuorus, Puospuorescent Bones, and Icnis 
TFatuus. 
EMITES, in Natural Hiflory, a name ufed by fome 

authors for the chermites, a beautiful {pecies of white mar- 
ble, of which the tomb of Darius, and many other of the 
great works of antiquity, were made. It was valued for 
its fine polifh, 
EMLY, in Geography, a village of the county of Tippe- 

rary, province of Munfter, Ireland, the fee of a bifhop; 
which was united to Cafhelin 1568. It is 15 miles W. 
from Cathel. 
EMLYN, Tuomas, in Biography, an eminent noncon- 

formiit divine, was born at Stamford, in the county of Lin- 
coln, in the year 1663. His parents, though accuftomed 
to attend the religious fervice of the eftablifhed church, 
thought fo favourably of the principles of the Proteftant 
diffenters, that they determined to educate their fon for the 
miniftry panne perfons of this defcription. Accordinglys 
he was placed for academical inftru€tion in the year 1678, 
under the care of Mr. Shuttleworth, who refided at Sulby, 
near Welford, in Northamptonfhire. In the following year 
he was admitted at Emanuel college, in the univerfity of 
Cambridge ; but afterwards returned to Mr. Shuttleworth, 
under whofe tuition he remained for four years. With a 
view to the enjoyment of fuperior advantages, he removed, 
in 1682, to the academy of Mr. Doolittle in the vicinity of 
London, and in this fituation he diligently availed himfelf 
of the collateral means and opportunities of improvement, 
afforded him by an accefs to books, and intercourfe with 
literary perfons; and made fuch improvement in the know- 
ledge, conneéted with his profeflion, that he was en- 
couraged to commence the exercife of his profeffion in 
December, 1682. His mind, at this early period, dif. 
dained the fhackles of eftablifhed fyftems of theology ; and 
he determined to inquire freely, and to exercife, indepen- 
dently of the controul of authority, the right of private 
judgment. It was favourable to his future improvement, 
that he was not under a neceflity of immediately conne€ting 
himfelf with a congregation, and of devoting his whole time 
to neceffary preparation for the public fervices of his pro- 
feffion. In the year 1683, he became chaplain to the 
countefs of Donegal, and accompanied her to Belfaft in 
Ireland, where he had a liberal appointment, and was 

The countefs- married 
fir William Franklin, a gentleman of confiderable property 
in the weit of England, who offered our young divine a 
valuable living in that country ; but not approving the 
terms of miniiterial conformity, he declined the acceptante 
of it. His fentiments, however, were fo liberal, that he 
regularly attended the public fervices of the eftablithed 
church, and was himfelf attended in the evening, when he 
officiated in the countefs’s hall, by the minifter of the parifh, 
with whom he cultivated an intimate acquaintance. He 
likewife occafionally officiated in the parifh church, having 
obtained, without fubfcription, a licence to preach from 
the bifhop of the diocefe. At this time he vifited Dublin, 

and 
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and his fervices were fo acceptable to the congregation, of 
which Mr, Daniel Williams and Mr. Jofeph Boyce were 
altors, that he was afterwards induced to fettle among 

them. Inthe mean while a variety of circumftances oc- 
curred in the agitated flate of the north of Ireland, and the 
dometftic difunion of the family of his patronefs, which 
rendered it expedient for Mr. Emlyn to remave to England. 
Accordingly in the year 1688, he came to London,. where 
he renewed his acquaintance with Mr. (afterwards Dr.) 
Daniel Williams, who had relinquifhed his paftoral connec- 
tion with the congregation at Dublin. As he paffed to and 
fro from Ireland to Panis, he was accuftomed to preach 
in feveral parifh churches; and at Liverpool in particular, 
where he had accidentally officiated, his preaching was fo 
much approved, that upon the deceafe of the parifh minitfter, 
whofe place he had fupplied, feveral of the inhabitants ex- 
refed their wifhes, that they might be allowed to procure 
or him the living. But this offer, however refpeétful on 

their part, his principles would not permit him to accept. 
In 1689, Mr. Emlyn, being altogether unemployed, was 
invited by fir Robert Rich, one of the lords of the admiralty, 
to hisrefidence near Beccles in Suffolk ; and he was induced 
io officiate to a diffenting congregation at Loweftoff, where 
he continued about a year and a half; though he declined 
complying with their invitation to undertake the paftoral 
office. The liberality of his fentiments and conduG, during 
his abode in this place, ferved to promote a perfect harmony 
between the members of the eftablifhed church and the 
diffenters. Here he became acquainted with Mr. William 
Manning, a refpeétable non-conformift minifter in the neigh- 
bourhood ; and their mutual intercourfe led them both to 
adopt fentiments, with regard to the doétrine of the Trinity, 
in vindication of which Dr. Sherlock’s treatife had juft ap- 
peared, very different from thofe which they had hitherto 
entertained. Mr. Manning became a Socinian; but Mr. 
Emlyn adopted what has been generally called the Arian 
opinion, believing the pre-exiftence of our Saviour, as the 
Logos, and that by him God had created the material 
world. To this opinion he adhered through life. Upon 
the abdication of king James II., the turbulence of Ireland 
in fome degree fubfided ; and Mr. Boyce urged Mr. Emlyn, 
to join him in the paftoral care of the diflenting congrega- 
tion in Wood flreet, Dublin. After much previous deli- 
beration, he accepted the propofal, and, in 1691, removed 
to Dublin. Here he foon acquired diftinguifhed reputation 
asa preacher. His difcourfes were rational, perfuafive, and 
pathetic ; his voice was clear and ftrong, and his delivery 
disnifiedand graceful; the devotional fervices were conducted 
with great propriety ; controverfial fubjeéts were avoided ; 
and all the private duties of a Chriftian paftor were dif- 
charged in an exemplary manner. In 1694, Mr. Emlyn 
married Mrs. Efther Bury, a widow lady, with a handfome 
jointure ; and he was thus enabled to maintain a refpe¢table 
appearance. After confiderable hefitation and fufpence, 
he determined, when a proper occafion offered, to avow his 
opinion concerning the doétrine of the Trinity. But before 
the formal execution of his pyrpofe, he met with various 
domeftic troubles. In 1701, he loft both his fon and his 
wife ; the latter affi€tion deeply wounded his feeling, and 
led him to that admirable train of meditation, which is pur- 
fued in the fuaeral fermon preached on the occafion, and 
which was printed under the title of “« Funeral Confola- 
tions.”? Soon after he was bereaved of his wife, and whilft 
his mind was in an unfit ftate to encounter new conflicts, 
his opinion concerning the Trinity beeame the fubject of 
Conetigatios. Dr. Cummins, a phyfician of Dublin, and a 
member of his congregation, communicated his fufpicions to 

Mr, Boyce; and they determined to apply to Mr. Emlyn 
for a declaration of his real fentiments. Having explicitly 
avowed his opinion, that the God and father of Jefus Chrift 
is alone the Supreme Being, and that the fon derives his 
excellence and authority from him, he offered to withdraw 
quietly from the congregation, and thus to prevent the dif- 
turbance that was likely to enfue. But this pacific meafure 
was unfatisfa€tory. Mr. Boyce, in a manner that refleéts 
difgrace on his memory, brought the matter before the 
Dublin minifters, who, after a candid declaration of his 
fentiments on the part of Mr. Emlyn, immediately forbade 
him to preach any more. His congregation, during this 
precipitate courfe of proceedings, was never confulted on 
the occafion. Mr. Emlyn avowed his fentiments to the 
deacons and principal managers of the church; and after 
refpectfully acknowledging their kindnefs to him, requetted 
his difmiffion. The conduét of his accufers was the caufe 
of much furprife and concern to the congregation, and Dr, 
Cummins himfelf regretted the part which he had aéted. 
-However, it was at length determined that Mr. Emlyn 
fhould retire for an interval to England; and fuch was the 
violence of the Dublin minifters, that, notwithftanding the 
great inconvenience and expence, to which he was conttrained 
to fubmit, two of their number were deputed to “charge 
him not to preach any where when he went thither.” 
Thefe perfecutors followed him with their letters of accufa- 
tion to London, and endeavoured to deprive him of the 
benefits of that candour and charity which he experienced 
on his arrival. Whilft he remainedin London, he publifhed 
a fhort account of his cafe ; and after an abfence of 10 weeks, 
he refolved to return to his family in Dublin. In order to 
obviate the prejudices that were entertained againft his 
perfon and doétrine, he wrote his ‘“ Humble Inquiry into 
the Scripture account of Jefus Chrift, or a fhort Argument 
concerning his Deity and Glory, according to the Gofpel.”” 
He then determined to return to England ; but his purpofe 
was prevented by the perfecuting fpirit of his enemies, who 
obtained a {pecial warrant from the lord chief juftice to feize 
our author and his books, At firft the chief juftice refufed 
bail ; but afterwards allowed it, when two fufficient perfons 
became bound in a recognizance of 800/. for Mr. Emlyn’s 
perfonal appearance. Inthe next term the grand jury found 
a bill againft him, in which he was indi&ed of blafphemy. 
The trial came on in June 17033 and it was conduéted in 
a manner no lefs difgraceful and tyrannical than the pro- 
ceedings of a board of popifh inquifitors. The jury were 
intimidated to deliver their verdiét, and to bring in the . 
defendant guilty, for which fome of them afterwards ex- 
preffed their concern. After the verdi& was pronounced, 
the attorney-general moved, that the author might have the 
honour of the pillory ; but fentence was deferred till the 
laft day of the term. In the mean time Mr. Emlyn was 
committed to the common gaol. Mr. Boyce now began to 
relent, and ufed all his intereft to prevent the paffing of the 
cruel fentence threatened by the attorney-general. Mr. 
Emlyn alfo, in deference to the advice of his friends, wrote 
a letter to the lord chief juttice, which was indited with a 
{pirit, and in a ftyle which ought to have influenced his 
mind. When he appeared to receive judgment, one of the 
queen’s council moved that he fhould retract; but Mr. 
Emlyn would not confent. The lord chief juftice, therefore, 
fentenced him to fuffer a year’simprifonment ; to pay a fine 
of 1ooo/, to the queen, and to lie in prifon till it fhould be 
paid; and to find fecurity for his good behaviour during 
life.. He was given to underftand, that though the pillory 
was due to his crime, this punifhment was not inflited, ag 
he was a man of letters, After fentence was pronounced, 
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‘he was led-round'the four courts with a paper on his brealk, 
‘to be ie wags For more than a quarter of a year, he was 
kept a clofe prifoner in the undef therifPa houfe ; and after 
the expiration of this term he was hurried away to the com- 
‘mon gaol, where -he lay among the prifoners ina clofe room, 
filled with fix beds, for about five or fix weeks; and then 
he was removed upon his petition, by hadeas corpus, ‘to the 
“‘Marflialfea, on account of his health. In -this prifon he 
‘wrote, in 1704, a treatife, entitled “ General Remarks on 
‘Mr. Boyce’s Vindication of the true Deity of our Bleffed 
Saviour.” In this ftate of imprifonment, he remained until 
‘the month of July 1705, vifited by few of his former friends, 
‘and altogether neglected by his favage brethren, the Dublin 
minifters. Mr. Boyce, indeed, fhould be excepted ; and 
to his zealous and repeated folicitations, to the generous 
interference of Thomas Medlicote, efq., the humane inter- 
‘pofition of the duke of Ormond, and the favourable report 
of the lord chancellor, that the exorbitant fine paffed upon 
him was illegal, his releafe from confinement was owing 
By their exertions the fine was reduced to 7o/., which was 
actually paid into her majefty’s exchequer ; but the arch- 
bifhop of Armagh, the queen’s almoner, who had a claim 
-of 1 s.in the pound upon the whole fine, infifted on the 
whole fum, nor would he extend his charity to a con- 
fcientious fufferer till he received 20/. by way of compofi- 
tion for the s5o0/. to which the fentence entitled him. 
During Mr. Emlyn’s confinement in the Marfhalfea, he 
con{tantly preached on fundays to fome of the imprifoned 
debtors, and feveral of the lower clafs ot his former hearers. 
Soon after his releafe Mr. Emlyn removed to London, 
where he preached once every funday to a {mall congrega- 
tion of perfons of fentiments fimilar to his own, but with- 
“out receiving any falary. Attempts were made to reftrain 
him by Charles Leflie, the famous non-juror, and alfo by 
the lower houfe of convocation, but by the moderation 
of archbifhop Tenifon, and the interference of govern- 
‘ment, they were unfuccefsful. Mr. Emlyn’s congregation 
gradually declined by the death of his hearers, and was at 
jength diffolved ; upon which he retired to obfcurity, and 
employed himfelf in vindicating, by various publications, 
‘the principles he had adopted; and the caufe to which he 
“was devoted. One of his moft elaborate produ&tions was 
entitled, “ A Vindication of the Worfhip of the Lord Jefus 
Chrift, on Unitarian principles,” and publifhed in the year 
2706. ‘One of his moft curious works was publifhed in 
17:0, and was entitled “* The Previous Queftion to tke 
Meveral Queftions about valid and invalid Baptifm, lay 
Bapti{m, &c. confidered, viz. whether there be any neceflity, 
{upon the principles of Mr. Wall’s Hiftory of Infant 
Baptifm) for the continual ufe of Baptifm among the 
pofterity of baptifed Chriftians.”? In 1715, he publifhed 
his “ Full Enquiry into the original Authority of the 
Text, 1 John, v. 7, &c. containing an account of Dr. Mill’s 
evidence from antiquity, for and againft its being genuine, 
&c.”? Inthis controverfy there appeared, pro & con, feveral 
tra&ts, the titles of which we cannot recite in this place, nor 
can we mention the various publications of Mr. Emlyn on 
the fubjetof the Trinity. {In 1719, he publifhed * A true 
Narrative of the proceedings of the Diffenting Minifters of 
Dublin, againft Mr. Thomas Emlyn, and of his Profecu- 
tion, (at fome of the Diffenters’ Inftigation,) in the fecular 
court, &c.’? Mr. Emlyn, thongh himfelf unpopular, had the 
fatisfaction to abferve, that the opinion for which he fuf- 
fered excited attention, and gained advocates, both in 
England and Ireland. Although none of the diffeuting mi- 
nifters in London conld dare to afk him to preach for them, 
except Mr. Burroughs, and Dr.’James Fofter, he was 
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honoured with the-elteem-and ‘friendfhip of many perfony 
diftinguifhed by their fation and learning ; and particularl. 
by Dr. Samuel Clarke, and Mr. Whifton. Upon the deat 
of Mr. James Pierce of Exeter, about the year 1726, it was 
propofed to invite Mr. Emlyn to be his fucceflor; but he 
wifhed them to decline all thoughts of him, as his advanced 
age, and increafing infirmities wonld not permit him to 
aceept the office. The gout had much impaired Mr. 
Emlyi’s conftitution, and he at length fell a martyr to it, 
on the 3oth of July, 1743, in the 79th year of his age, 
A complete colleétion of his works was made in 1746, and 
is comprifed in two vols. 8vo.; to which are added memoirs 
of his life, written by his fon Sollom Emlyn. His fermons 
are feparately publifhed in one volume. 
EMMA, ia Biography, daughter of Richard Il. duke 

of Normandy, wife of Lithelred king of England, and mo- 
ther of Edward the Confeffor, had a confiderable hare 
of power during her fon’s reign, The duke of Kent, who 
was jealous of her great afcendancy, and defirous of get- 
ting rid of her as a rival, caufed her to be accufed of feveral 
high crimes, to which the king her fon too readily liitened, 
and not only deprived her of all thofeimmenfe treafureswhich 
fhe liad amafied, but confised her for life in the monaftery of 
Winchefter. Some hiitorians go much farther, andcontend 
that the was accufed of murder, and of incontinence with 
the bifhop of Winchefter, but Mr. Hume confiders fuch re- 
ports, and the ftory of her being obliged tojuftify herfelf by 
walking over the nine red-hot plough-fhares, as the inven- 
tions of Monks, and propagated for the fake of excitin 
the filly wonder of pofterity. Bayle, however, gives fu 
credit to the fa€ts, and adds that the king, now fenfible of 
the complete innocence of his mother, and penitent for the 
fufferings he had infli&ed on her, fubmitted his back to the 
fcourge. Hume. Bayle. 
EMMAUS, in Ancient Geography, a village of Paleftine, 

Go furlongs N. of Jerufalem; mentioned, Luke xxiv. 13, 
as the place whither two of our Lord’s difciples retired on 
the day of his refurreGtion, and where he joined them in the 
form of a traveller, and demonftrated to them, that the 
Meffiah was to fuffer death and to rife again ; and where he 
difcovered himfelf to them at fupper, while he was break- 
ing bread. At this place were hot baths; and a church 
was erected on the fpot where Cleopas, one of the fore-men- 
tioned difciples, ftood. Jofephus in‘orms us, that Vefpafian 
left 800 foldiers in Judea, to whom he gave this village. 

Emmaus, acity of Judea, 22 miles ftom Lydda, after- 
wards called Nicopolis, aud different from the village of 
Emmaus, though often confounded with it. Mr. Reland 
proves thefe to be different places from the teftimonies of 
Jofephus, St. Jerom, the Maccabees, and the Talmnudifts. 
Inthis Emmaus, or Nicopolis, there were hot baths, in 
which, as the tradition of the inhabitants reports, our Lord 
wafhed his feet, and communicated a healing virtue fo them. 
Julian, the apoftate, from enmity to Chrift, gave orders for 
ftopping up this fountain.— Alo, a town near Tiberias, in 
which were hot waters. Jofeph. de Bell. 1. iv. c.1. c 
EMME, in Geography. See EMMENTHAL. ‘ 
EMMELIA, Exp:rsa, in Antiquity, a dance peculiar 

to tragedy, which had all the gravity and dignity that were 
fuitable to the action then reprefenting, and was defi to 
infpire the audience with fentiments of compaffion and bene- 
volence for the unfortunate and oppreffed, with indignation 
againit the guilty, and with the love of virtue, and abhor- 
rence of vice. The happy mixture of noble and elegant con- 
cords, together with an exquifite modulation in the aétion of 
the perfonages, denoted by emmelia, is flrikingly exempli- 
fied in that piece of ZE{chylus, in which king Paani Gihers 
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a rarifom for the body of his fon. The chorus of Trojats, 
proftrate with him at the feet of the conqueror of Hector, 
and like him uttering, amid their dignified emotions, expref- 
fions of grief, fear, and hope, communicate to the foul of 
Achilles, and thofe of the f{pectators, the fentiments with 
which they are penetrated. 

‘The movements of fuch a dance as this muft have been 
very folemn and majeftic, and have bore a great affinity to 
the action of an orator ; it was.the only one, excepting the 
military dances, that had the approbation of Plato. Mem. 
a\cad. Infeript. vol. ii. p. 160. See Dance. 

Emmeuia, in Mufic, tuneful founds among the Greeks, 
fuch as were fit for melody. 
EMMELOORT, in Geography, a town in the north 

part of the ifland of Schockland, in the Zuyder fea; 10 
miles E. of Vollenhove. 
EMMENAGOGUES, Menacoaea, in Medicine, are 

fuch fubftances as are underftood to poflefs the power of 
exciting the menftrual difcharge in the female fex. ( 

Both the ancient and modern writers on the Materia 
Medica, but efpecially the former, mention a great number 
of medicines, to which they attribute this power, and {peak 
of it with confiderable confidence. But the articles, to 
which an emmenagogue quality has been thus afcribed, 
have not fucceeded in the hands of the phyficians of cautious 
obfervation in our own times; fo that it is now gered 
admitted, that we are not in pofleffion of a medicine, whic 
has any {pecific power in ftimulating the veflels of the uterus. 
Dr. Gregory afks, in his Leétures, «* What effect a medi- 
cine, poffefled of fuch a power, could have upon men?” 
svhich he feems to confider as an unanfwerable refutation 
of the notion of emmenagogues. But may we not equally 
difprove the exiltence of a diuretic medicine, by inquiring 
what effe&t fuch a medicine would produce in animals which 
have no kidney? Experience, however, amply corro- 
borates the opinion; and the operation of thofe fubftances, 
which have occafioned the catamenia to flow, is explicable on 
other principles than that of a fpecific flimulus to the 
uterine veffels. But itis alfo to be remarked, that there is 
great room for deception with refpeCt to the operation of 
medicines, in reftoring or exciting the menftrual difcharge ; 
and that the fallacious conclufion of ‘ poft hoe, ergo 
propter hoc,” has given a character of efficacy to many 
medicines, (in all departments of practice, but in this mott 
eminently,) which in truth pofleis no fuch power. The 
catamenia frequently appear fpontaneoufly, after long re- 
tention or fuppreffion ; and whatever medicine happens to 
de under adminiftration at that time gains the credit of the 

re. 
onPhere is an error almoft univerfally prevalent among the 
women themfelves, and {an¢tioned by gofliping medicatters, 
that the fuppreffion of the menfes is the cau/e of almolt 
every diforder which the female conftitution can fuffer ; 
and coniequently, that its reftoration, in thefe cafes, is the 
moft important point to be attended to in their treatment. 
Now the converfe of this pofition is much nearer the truth. 
The fuppreffion of the catamenia is moft commonly the eed 
of a previoufly difordered flate of the conflitution, and will 
be removed, as a matter of courfe, when the health in 
general is reflored, Hence, fuch a fuppreffion is one of 
the fymptoms of almoft all chronic difeafes, and debilitated 
conditions of the body: it is fometimes the confequence of 
the oppofite ftate, of a plethoric or inflammatory diathefis. 
The remedies, therefore, which poffefs an einmmenagogue 
power, operate indirectly upon the uterine fyftem, through 
their effects upon the fyitem at large ; and are confequently 
of oppofite qualities, as they apply te two oppofite condi- 
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tions of the eonftitution ; or, they operate Jocally upon the 
adjoining parts, and affeét the uterus from its contiguity. 

‘The retention of the catamenia in young women, about 
the age of puberty, is generally conneéted with extreme 
debility of the fyltem, often with that morbid change of 
complexion which defignates the green-ficknefs, or Cuio- 
Rosts, which fee. It is in fuch cafes, that preparations 
of iron, bark, and other tonic medicines, may be deemed 
emmenagogues, by reftoring the general tone of the habit : 
the chalybeates have been particularly extolled for their 
emmenagogue powers. But in full florid habits, when the 
catamenia are fuddenly fuppreffed, laxatives, diaphoretics, 
and even blood-letting, mott effeétually contribute to reftore 
the difcharge. Many other reputed emmenagogues operate 
as local ftimuli to the contiguous parts: hence aloes, and 
other warm purgatives, which irritate the lower portion of 
the inteftines, have been celebrated for their emmenagogue 
powers. Electricity, applied through the pelvis to the 
hips and back, has fometimes been an efficacious emmena- 
gogue. Savine, caftor, the fetid gums, the warm-bath, 
and pediluvium, may be déemed ftimulants to the uterus, as 
a part of the general fyftem: the efficacy of the warm-bath, 
or flipper-bath, when employed about the expeéted period 
of meniftruation, is often very great. Dr. Mead highly ex- 
tolled the tinéture of black hellebore, which, he fays, 
feldom failed in his practice ; and he attributed to it fuch a 
ftimulative power over the blood-veffels, that when it did 
not produce the menfes, he affirms, the blood was driven 
through other outlets, as from the nofe, bowels, &c. But 
Dr. Home, and many other phyficians, have ufed it largely 
in vain. Dr. Home attributes fome powers to the favine, 
and much to madder (rubia tin@orum) ; which, however, 
has appeared to others to be altogether inert. Cullen 
Mater. Medica, vol. ii, Home Clinical Exper. p. 377. 
See AMENORRHOEA. 
EMMENDINGEN, in Geography, a {mall town of 

Germany, in the grand duchy of Baden Durlach, fituated 
on thé river Eltz, in the diftri@ of Hochberg, the neigh- 
bourhoed of which produces excellent wine ; but it is chiefly 
remarkable for a fruitlefs conference, which was held here 
in the year 1590, between the Roman Catholic and 
Lutheran divines of Germany. Emmendingen is on the 
high road from Switzerland to Francfort, on the Mayn. 
EMMENTHAL, one of the fineft and richett valleys 

of Switzerland, in the canton of Aarau, deriving its name 
from the river Emme, by which it is irrigated. ‘The prin- 
cipal towns are Signau, Trachelwald, Soumifwald, and 
Brandis. Its cheefe is known all-over Eburope under the 
name of * fromage de Gruyéres.”” 

EMMERAN, Sainz, formerly a rich imperial abbey 
of Germany, in the town of Ratifbon. Its poffeffions 
form vow a part of the territory of the prince primate of 
the Confederation of the Rhine. 
EMMERICH, or Emmerricx, a {mall town of Ger- 

many, ta the grand duchy of Berg, fituated on the Rhine, 
in the former duchy of Cleves; g miles E. of the town of 
Cleves, and 24 miles S.E. of Nimeguen. N,. lat. 51° 39’. 
It has a confiderable trade with Holland, and was anciently 
one of the Hanfeatic towns. Its origin dates from the year 
1247, when it was firft furrounded with walls. 
EMMIELLURE, inthe Manege, a kind of compofi- 

tion of honey, and other ingredients, ufed for f{prains and 
fhoulder-{plaits of horfes. See Cuarce. 

The word is French, derived from mie/, honey, which is 
a part of the compofition. } 
EMMIUS, Urano, in Biography, a learned: philologit 

and hiftorian, was bern in ut at Gretha, a village in 
Lah 
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Faft Friefland, of which his father was the paftor. In his 

ftudies he was diligent and remarkably fuccelsful, His na- 

tural timidity and bafhfulnefs prevented him from under- 

taking the office of minifter 5 and in 1579, he engaged as 

matter of the {chool of Norden, in Eaft Friefland, which 

he conduéted with great reputation, till he was harafled by 

bigots for refufing to fubfcribe the confeffion of Augfburg; 

‘and at length not only deprived of his falary, but pro- 

hibited from teaching. From Norden he went to Leer, 

where he undertook the fame office, to the great injury of 

his late fchool. When Groningen affociated itfelf with the 

United Provinces, and planned the re-eftablifhment of its 

college, Emmius was chofen its dire€tor, with the full 

ower of forming fuch ftatutes for its government as he 

fhould think proper. In this office he continued 20 years, 

when the college was ereéted into an univerfity ; and Em- 

mius was appointed profeffor of hiftory and Greek, in 

which he gave lectures to a very advanced period of life. 

He died at Groningen, in 1625, inthe 79th year of his 

age, highly refpected by all with whom he was conneéted ; 

and his. memory was fo much honoured, that the magiltrates, 

to whom he had been an able counfellor on all important 

occafions, placed his portrait in the town-houfe. He pub- 

lifhed many valuable works on hiftory, chronology, and an- 

tiquities: among thefe are, “ Decades Rerum Frificarum ;’’ 

Vetus Grecia illuftrata,’? in three volumes, which is 

highly efteemed as a valuable fummary of the geography, 

hiftory, polity, &c. of ancient Greece. It is recorded of 

him in his life, that he was fo thoroughly verfed in the 

hiftories of all kingdoms and countries, that, at the requeft 

of his friends, he could at any time, and without previous 

eonfideration, {peak upon the hiftory of all kingdoms and 

countries, beginning with any period that might be fixed 

on, and give a complete detail of all the places, times, and 

circumftances of perfons, as if he had come prepared ex- 

prefsly to explain thofe hiftories. Eulogies were pro- 

nounced on his memory by Thuanus, Scaliger, Douza, 

Heinfias, David Chytreus, and.others. By Scaliger his 

hiftory of Friefland is called ¢ divine.”? Bayle. 

EMO, or Emo Inn, in Geography, in the Queen’s 

county, province of Leinfter, Ireland, has been made a 

poft-town, and is much frequented by. travellers, as a con- 

venient ftage. Adjoining it is Emo-park, the feat, of the 

earl of Portarlington. Emo is 35 miles S.W. from Dub- 

lin, and.5 E. from Maryborough. 

EMODI Montes, or Emodi Mons, in Ancient Geo- 

graphy, part of a chain of mountains in Afia. Pliny fays, 

that the Emodus, the Imaus, the Paropamifus, and the 

Caucafus, were conneGted together; and that the Serres 

inhabited the country beyond thefe mountains. Dionyfius 

Periegetes places the fprings of the Oxus in the Emodian 

mountains, and extends this chain as far as the Eaftern 

ocean. The mountains Emodus and Imaus, according to 

major Rennell, are the mountains which extend from the 

Ganges, above Sirinagur, to Cafhmere: feparating the 

dependencies of Hindooftan from thofe of Great Thibet. 

This ingenious geographer fufpe&ts Emodus and Imaus to 

be different readings of the fame name; and Emaus or 

Himaus are, without doubt, derived from the Sanferit 

word Himmaich, fignifying {nowy. That vait ridge bears 

the fame name at prefent ; and Pliny (1. vi.) well knew the 

circumftance. The mountains of Rimola, fo called in the 

Lama’s map, to which the territories of Napaul extended, 

were anciently denominated Emodus; and they are a 

continvation of the chain between Tafludon and Pari- 

drong. 
EMODIA, Aiputiory of Hip Cg blood, and odes, tooth, in 
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Medicine, 2 word ufed by fome authors t { 
of the teeth. r Hie me s 
EMOLLIENTS, are medicines which, when exter- 

nally applied, have the power of relaxing or foftening the 
frbres, when too ,rigid. They have all been fu to 
a& mechanically, but this may be doubted. The com 
moneit form of emollient is a cataplafn or poultice of bread 
and milk, or other mucilaginous vegetable matter, applied 
to the fkin as warm as can be borne without pain. The 
relaxation and confequent eafe which warm cataplafms pro- 
duce is very great; but as none of the materials can be 
readily abforbed through the cuticle, when unbroken, the 
emollient effect has with great probability been attributed 
chiefly, if not entirely, to the relaxing-effe@ of warmth 
and moilture upon the extreme veffels of ‘the living furface; 
unconneéted with any fuppofed. interpofition of inoifture 
ag the moving fibres, 

*he other clafs of emollients comprehends-.un@ ies 
of all kinds, when affilted by friGtiony and as team oh. 
of a confiderable abforption taking place-in this method, it 
is not improbable that the fibres. may be aétually foftened, 
and rendered more flexible by mechanical operation. No. 
comparative experiments have yet been fairly made to de 
cide whether one unétuous body is more penetrating, that 
is to fay,, more readily abforbed by the flciny: thafl another’ 
¥ that, as mere emollients, they all have equal claim to- 
ufe. 
EMOLUMENT, is properly applied 

arifing daily: from an oie ponte: 3 pot gern 
The word is formed of the Latin emolumentums whichy. 

according to fome, primarily fignifies the profits redound- 
ing tothe miller from his. mill; of molo,. maleres.to grind. 

The patent, or other initrument, whereby a: perfon ie 
preferred to an office, gives him aright to enjoy all the 
dues, honours, profits, and emolumests, belonging thereto.- 

In our law-books, emolument is ufed, in a fomewhat great- 
er latitude, for profit, or advantage, in the general. : 
EMOTION, in £locutian, a mode of utterance applied: 

to appropriate paflages.and on proper occafions, expreffive of 
difturbance and agitation in the mind of the {peaker, reader 
or reciter, and calculated to produce the like difturbance 
and agitation in the minds of the auditors. Under proper 
regulation of the judgment, this is one of the higheft graces 
of elocutionary expreflion; nay, fo eminently is it calcu- 
lated to produce the effets at which the higheft fpecies of 
elocution principally aim, that it may fometimes be faid 
moft completely to attain its end, when the judgment of the 
fpeaker becomes fora while fufpended, or is at leaft fur- 
rendered toits influence and domination, By fome, how- 
ever, it is difputed whether the elocutionift (efpiecially the 
actor) ought really, (for the moit perfeét production of the 
effect deiired, ) to be under the pofitive influence of the emo- 
tion exhibited, or ought only to imitate, by the ttrong ope 
ration of judgment and recolie&tion, fo much of the Gal 
emotion of real life, as appears calculated to excite the 
general or particular fympathy detired ; and the writer of 
this article remembers an inftance in which a public leGiurer * 
was much cenfured by a critical auditor, for having fuffered 
himfelf to be overpowered by his own emotions, in defcrib- 
ing the tragical fate of Virginia, under the tyranny of the 
Roman decemviri, that the lait fyllable of the fentence “he 
faved his honour, but he loft his child,” expired in an almoft 
inarticulate fob, and the orator, choaked with tears, was 
unable to proceed any farther. The effe& produced was, 
however, the beft anfwer to this hypercriticifm. The orat 
had already proceeded far enough ; for although ane me red 
remained cold enough to cuticife, a fhriek of horror had 
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yan through the audience, one half of whom had burt into 
tears of fympathy, and fome of whom had actually {wooned 
away, overpowered by contagious agitation. So fuperior 
is nature and reality, to the boatfted mechanifm of fophitti- 
cation andart. Art, however, and the feverett exercife of 
judgment, are neceflary both to the actor and the orator, 
(efpecially to the latter,) in the direGion and regulation of 
thefe emotions; that it may be known when, and how far 
they are to be indulged; the cafes being very rare in which 
it can be fafe and proper’to throw the reins on the neck of 
feeling, and leave it to make its way to the goal, by its own 
independent energies. Emotion is partly exprefled by 
change of time or momentum, in the action of the organs 
of enunciation, and by different degrees of irregularity in the 
fucceffion and proportions of the cadences; and partly by 
the modulations of the voice; the intonations of which be- 
come modified by the different character of the paffion to be 
exprefled ; while, in fome inftances, a tremulous expreffion, 
and in others frequent interruptions and abrupt tranfitions 
in the tune, confiderably heighten the effet. Two things 
are privcipally to be avoided in the purfuit or cultivation of 
this excellence; —the unreftricted indulgence of fuch feelings 
as might hurry into coarfenefs, indecorous vehemence, or 
bombatt; and that frigid affe€tation which aims at impreffion 
by: unnatural or unappropriate tones; extremes, which 
though they may extort app/aufe from * the unfkilful,’? 
always difguit ‘ the judicious,” and difappoint completely 
the legitimate end which genuine emotion mutt have in 
view,—the excitement of a correfpondent fympathy. 

Phyfiognomical expreflion, or the play and fympathy of 
the features, and the language of getticulation, mutt not be 
overlooked: for, as Mr. Sheridan has obferved, it is a pal- 
pable ‘ delufion,” to fuppofe, ‘* that by the help of words, 
alone, wecan communicate all that pales in the mind of 
man. The pafliousandthe fancy have a language of their 
own, utterly independent of words, by which only their 
exertions can be manifefted and communicated.”’ Leét. on 
Eloc. 
Inthe recommendation of thefe accompaniments of elo- 

cution to any but the profeffed actor, the profeflor, how- 
eyer, muft be aware that he has many and obftinate preju- 
dices to encounter. Thedullnefs and indolence of modern 
elocutionifts having confpired, with other caufes, to reduce 
almoft all public fpeaking, but that of the ftage, to one 
fympathetic monotony of tone, and look, and attitude, the 
uperftition of criticifm (miftaking fanétion for propriety, 
and eftablifhed ufage for the law of nature) has raifed a fort 
of hue and cry, againft all expreffion of attitude and feature; 
as if thefe were mere theatrical affeCtations and meritricious 
artifices. : 

But this fubje& will be further purfued under the pro- 
per heads GesticutaTion and Orarory; forthe prefent 
it is only neceflary to obferve, that as effential to the per- 
fection of that particular branch of the art, accompaniments 
of gefliculative and phyfiognomical emotion are univerfally 
admitted to be legitimate portions of the art of theatrical 
recitation, to the judicious application of which the elocu- 
tion of the {tage is indebted for a confiderable part of its 
effect. 

Emorion, inthe Theory of the Mind, isapplied by Dr. 
Cogan (‘Treatife on the Paffions) to the external marks, or 
vifible changes produced by the impetus of paflion upon 
the corporeal fyftem. Thus he diftinguifhes it from paflion, 
which denotes the violent impreffion made upon our minds 
by the perception of fomething very ftriking and apparently 
interefting, and from affeétions, which are applicable to the 
lefs violent, move deliberate, and more permanent impreflions, 
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by caufes which appear f{ufficiently interefling. The ftrong) 
impreffion, fays this writer, of vivid fenfation, immediately 
produces a re-a¢tion, correfpondent to its nature ; either 
to appropriate and enjoy, or to avoid and repel the exciting 
caufe. ‘This re-a€tion he diftinguifhes by the term emotion. 
The fenfible effeét produced at the firftinftant by the caufe 
of the paflion greatly agitates the frame; its influence is 
immediately communicated to the whole nervous fyftem, 
and the commotions excited in that, indicate themfelves both 
by attitudes and motions of the body, and particular ex- 
preflions of the countenance. It is alone by thefe vifible 
effeéts, that the fubjeGt is difcovered to be under the influ- 
ence of any paflion; and it is merely by the particular 
changes produced, or kind of emotion, that we are enabled 
to judge of the nature of the paflion. Thus, although the 
paffion exifts prior to the emotions, yet as thefe are its ex- 
ternal figns, they mult indicate its continued influence as 
long as they continue to agitate the fyftem. 

Sheridan, in his “* Art of Reading,” difcriminates be- 
tween ideas and emotions. Theformer, he fays, denote all 
thoughts which rife and pafs in fucceffion in the mind. 
Emotions fignify all exertions of the mind in arranging, 
combining, and feparating its ideas, as well asall the effects 
produced on the minditfelf by thofe ideas, from the more 
violent agitation of the paflions to the calmer feelings pro- 
duced by the emotion of the intellect and the fancy. Thought 
is the objeét of the one, internal feeling of the other. 
‘That which ferves to exprefs the former Sheridan calls 
the language of ideas; and the latter the language of emo- 
tions. | Words are the figns of the one, tones of the other. 
Without the ufe of thefe two forts of language, it is im- 
poffible to communicate through’ the ear all that paffes in 
the mind of man. 
EMOY, or Hia-men, in Geography, an ifland near the 

S.E. coaft of China, within the jurifdiction of the province of 
Fo-ken, about 15 miles in circumference. The port of Emoy 
is properly an anchoring-place for fhips, inclofed on one fide 
by the ifland from which it takes its name, and on the other 
by the main land; butit is fo extenfive, as to be capable of 
containing feyeral thoufand veffels ; and its water is fo deep, 
that the largeit fhips may lie clofe to the fhore without dan- 
ger. About a century ago it was much frequented by 
European veflels ; but few vifit it at prefent, as all the trade 
is carried on at Canton. ‘The emperor keeps here a gar- 
rifon of fix or feven thoufand men, commanded by a Chinefe 
general. At the mouth of the road is a large rock, vifible 
feveral feet above the furface of the water; and three leagues 
from it is afmall ifland, with a natural arch in the middle 
which admits light from the oppofite fide; and hence it ob- 
tained the name of the ‘ Perforated ifland.”” The ifland 
of Empoy is particularly celebrated onaccount of the mag- 
nificence of its principal pagoda confecrated to the deity — 
* Fo.’ This temple is fituated on a plain, terminated by 
the fea on one fide, and on the other by a lofty mountain. 
The front of the edifice is 185 feet in length, and its gate 
is adorned with figures in relief, the ufual ornaments of the 
Chinefe architecture. At the entrance is a large portico, 
with an altar in the middle, on which is placed a gigantic 
ftatue of gilt brafs, reprefenting the god “ Fo,” itting 
crofs-legged, Four other ftatues,18, feet high, though 
reprefenting perfons fitting, occupy the four corners of the 
portice. Each of them is formed from a fingle block of 
{tone, and bears in its hands appropriate fymbols; e. ¢. one 
bears a ferpent in its arms, twitted round its body in feveral 
folds ; another has a bent bow and quiver; the two others 
prefent, one a kind of battle-axe, and the othera guitar, or 
fome fimilar inftrument. Beyond this portico is an outer 
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court, having at its four fides four pavilions, terminating in 
domes, and communicating with one another by a gallery. 
In one is a bell ten feet in diameter: in. anothera drum of 

enormons fize, ufed by the bonzes for proclaiming the days 

of new and full moons. The two other pavilions contain the 

ornaments of the temple, and often ferve to lodge travellers, 

whom the bonzes are obligedto receive. In the middle of 

the court isa large tower, terminating in adome, with a 

beautiful ftone ttair-cafe winding roundit. ‘The dome con- 

tains a neat temple, the cieling of which is ornamented with 
mofaic work, and the walls covered with figures in relief, re- 

prefenting animals and monfters. The pillars that fupport 

the roof are framed of wood, varnifhed, and on feftivals are 

ornamented with differently coloured flags. The pavement 

of the temple is formed of fmall fhells, prefenting in dif- 

ferent compartments birds, butterflies, flowers, &c. The 

bonzes contioually burn incenfe upon the altar, and “keep 

the lamps fufpended from the cieling always lighted. At 

the extremity of the altar isa brazen urn, which, when 

{truck, emits a mournful found, and‘on the oppofite fide is a 

hollow machine of wood, ufed for the fame purpofe, which 

is toaccompany with its found their voices, when they fing 

in praife of the tutelary idol of the pagoda. The god 

“ Poufla” is placed onthe middle of this altar, on a flower 

of gilt brafs, which ferves as a bafe, and holds a young 

child in his arms; feveral idols, which are without doubt fub- 

altern deities, are ranged around him, and by their atti- 

tudes fhew their refpeét and veneration. Behind the altar 

is a kind of library, containing books which treat of the wor- 

fhip of idols. Acrofs the courtis a kind of gallery, con- 

taining 24 ftatues of gilt brafs, reprefenting philofophers, 

who were the ancient difciples of Confucius. At the end 

of the gallery.is a hall, which is the refectory of the bonzes ; 

and beyond a {pacious apartment is the temple of ‘ Fo,” to 

which there is an afcent by a large ftone ftair-cafe. This 

temple is ornamented with vafes, full of artificial flowers, 

and in it are mufical inftruments, fuch as we have already 

mentioned. The ftatue of this god is feen through a piece 

of black gauze, which forms a fort of veil or curtain before 

the altar. The reft of the pagoda confifts of feveral large 

chambers; the gardens and pleafure-grounds are on the de- 

clivity of the mountaia, and a number of delightful grottos 

are cutout in the rock, and afford an agreeable fhelter from 

the exceffive heat of the fun. ‘There are feveral other pago- 

das in the ifland of Emoy; one of which is called the 

«© Pagoda of 10,000 ftones,’? which is built on the brow of 

2 mountain, in which there is a like number of little rocks, 

under which the bonzes have formed grottos and pleafant 

covered feats. Grofier’s China, vol. i. 

EMPALEMENT, or Imparement, a cruel kind of 

punifhment, whereby a fharp paleor ftake, is thruft up the 
fundament and through the body. 

The word comes from the French, empaler, or the 

Italian, impalare; or rather, they are all alike derived 

from the Latin, palus, a flake, and the prepoiition in, in, 

into. 
We find mention of empaling in Juvenal. It was fre- 

quently practifed in the time of Nero, and continues to be 

fo in Turkey. 
Emparement, or Calyx, in Botany, denotes the ter- 

mination of the cortex, or outer bark of a plant; which, 

after accompanying the trunk or ftem through all its branch- 

es, breaks out with the flower, and is prefent in the fruc- 

tification in this new form. Its chief ufe is to enclofe and 

prote& the other parts. It has received different appella- 

tions, according to the circumftances that attend it; as 

Porianthium, or lowes-cup, Jnvolucrum, or cover, Amentum, 
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or catkin, Spatha, or heath, Glume, or hulk, Calypira, or 
veil, and Volva, which fee refpeétively. See Caryx. 
EMPANELLING;, or Impanevuine, in Law, figni- 

fies the writing and entering into a parchment fchedule, or 
roll of paper, br the heriff, the names of a jury fummoned 
by him to appear tor the performance of fuch public fervice 
as juries are employed in, See Jury. 
EMPARLANCE, or Imparuance, Jnterlocutio, or 

licentia loquendi, in Law, a defire, or petition, in court, of 
a day to confider, or advife, what anfwer the defendant fhall 
make to the action of the plaintiff. 

The civilians call it petitto induciarum. Kitchen mentions 
emparlance general, and /pecial ; the firft feems to be only 
that made in one word, or in general terms without any 
fpecial claufe. This is of courfe where the defendant is 
not bound to plead the fame term ; and it is without faving 
to the defendant any exception, which is always to another 
term. It is granted to the defendant before he pleads by 
confent of the court ; to fee if he can end the matter ami-- 
cably without farther fuit, by talking with the plaintiff:—a 
practice, which is fuppofed (Gilb. Hift. Com. Pl. 55.) to 
have arifen from a principle of religion in obedience to that 
precept of the gofpel ‘* agree with thine adverfary quickly, 
whilft thou art in the way with him.” (Matt. v.25.) It 
may be obferved, that this yofpel precept has a plain refer- 
ence to the Roman law of the twelve tables, which exprefsly 
directed the plaintiff and defendant to make up the matter 
while they were in the way, or going to the pretor ;—in 
vid, rem uti pacant orato. Eripabate Special, is where the 
party requires a day to deliberate, adding thefe words, * Sal- 
vis ommibus advantagiis tam ad jurifdiétionem curiz, quam 
ad breve et narrationem.”” 

This emparlance is had on the declaration of the plain- 
tiff; and it is of ufe where the defendant is to plead fome 
matters, which cannot be pleaded after a general emparl- 
ance. (5 Rep. 75.) This fpecial emparlance is with a 
faving of all exceptions to the writ or count which may 
be granted by the prothonotary ; or they may be ftill more 
Jpectal, with a faving of all exceptions whatfoever, which 
are granted at the difcretion ofthe court. (12 Mod. 529.) 

Imparlance is generally to the next term; and if the 
plaintiff amend his declaration after delivered or filed, the 
defendant may imparl to the next term, if the plaintiff do 
not pay cofts, but if he pay cofts, which are accepted, the 
defendant cannot imparl. Alfo, if the plaintiff declares 
againit the defendant, but doth not proceed in three terms 
after, the defendant may imparl to the next term. (2 Lill. 
Abr. 35.) If the writ be returnable on the laft day of term, 
the defendant is of courfe entitled to an imparlance, but muft 
plead in four days of the next term, provided a rule be given 
either in a town or country caufe. Ona declaration de» 
livered of Hilary, there may be an imparlance to Trinity term, 
if the defendant has not pleaded before ; for it is the courfe 
of the court to give imparlance or declaration till the day 
of pleading, If a writ be returnable in one term, and the 
declaration is not delivered defore the efloign day of the fecond 
term, the defendant is not obliged to plead in the fame 
term, but is entitled to an imparlance. (Impey, K. B.) 
The caufes of imparlance are as follow. The not delivering 
a declaration in time is fometimes the caufe of imparlance 
of courfe, and where the defendant’s cafe requires a fpecial 
plea, andthe matter which is to be pleaded is difficult, the 
court will, upon motion, grant the defendant an imparlance, 
afd longer time to put in his plea, than otherwife by the 
rules of the court he ought to have: if the plaintiff me 
any deed or other thing from the defendant, whereby he is to 
make his defence, imparlance may be granted till the plaintiff 
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delivers it to him, or brings it into court, and a convenient 
time after to plead. Ue 22 Cate 1°Bs (RO) here 
are many cafes in which imparlances are not allowed. No 
imparlance is granted in an homine replegiando; or in an 
affife, unlefs on good caufe fhewn ; nor fhall there be an 
imparlance in an action of {pecial clau/um fregit, though it 
is allowed in general actions of trefpafs. (Hil. 9 W. III. 
3 Salk. 186.) Where an attorney, or other privileged 
erfon of the court fues another, the defendant cannot 

imparl, but mutt plead prefently: if the plaintiff fues out 
a fpecial original, wherein the caufe of ation is expreffed, 
and the defendant is taken on a fpecial capias, he fhail not 
have imparlance, but fhall plead as foon as the rules are out. 
(2 Lil. 35, 36.) Incafe of pleadings afterwards, a plea 
to the jurifdi€tion may not be pleaded after general imparl- 
ance, (Raym. 34.) Dilatory pleas cannot be pleaded 
after a general imparlance, which is an acknowledgment of 
the propriety of the a&tion. After imparlance the defend- 
ant cannot plead in abatement ; however, if it appear by the 
record that the plaintiff hath brought his ation before he 
had any caufe, the court ex officio will abate the writ. 
(2 Lev. 197.) Although a fpecial imparlance fhall not 
be allowed the defendant without leave of the court firft 
obtained (R. E. 5 Ann.) ; yet if the writ be returnable 
before the laff return of any term, and the declaration not 
filed, and notice given four days exclufive before the end of 
fuch term, the defendant is entitled to an imparlance, 
ie Trin. 22 Geo. III.) Blackft. Com. vol. ii. Jacob’s 

aw Dig. by Tomlins. Art. Emparlance. 
Britton alfo ufes emparlance for the conference of a jury 

upon a caufe committed to them. 
EMPASMA, Epraczpe, from euricco, Sprinkle, in 

Pharmacy,a powderthrown or fprinkled over the body, to cor- 
re fome ill {mell thereof, or to prevent unneceffary {weats. 
EMPASTING, or Impasrinc, aterm uled in Painting, 

for the laying on of colours thick and bold, or applying 
feveral lays of colours, fo that they may appear thick. See 
Co.Lourinc. 

It is formed of the French, empa/fer, which has the fame 
fignification of pa/fe, or pate, pa/te. 
A painting is faid to be well empafted with colours, 

when the colours are beftowed plentifully, or it is well 
foaked, and faturated with colours. 

The term is alfo ufed when the colours are laid difting, 
and afunder, and not foftened and loft in each other: e. g. 
this head is not painted, it is only empafted. . 
EMPATTEMENT, French, from empater, to thicken, 

in Fortification, a term ufed by fome to denote the fame 
with talus. 
EMPEDOCLES, in Biography, a native of Agrigen- 

tum, in Sicily, was a difciple of Telauges, a fcholar of Py- 
thagoras, and diftinguifhed for his knowledge in every de- 
partment of fcience and philofophy, as a poet, an orator, 
an hiftorian, and a phyfician. He adopted the Pythago- 
rean do¢trine of the tranfmigration of fouls, and wrote a 
poem on the fubjeé, which the ancients have highly praifed, 
He ftated the hiftory of the different changes which his 
own foul had undergone during its tranfmigrations, as fol- 
lows ; it commenced its career in the perfon of a girl, next 
appeared in that of a boy, afterwards it animated a fhrub, 
chew a bird, a fifh, and laftly Empedocles. In the fame 
poem, the title of which was, ‘¢ On the Nature of Things,” 
he explained his doétrine re{pe&ting the elements. He con- 
tended that “‘ there were four of thefe elements, which are 
at continual war with each other, without the power of 
deftroying each other; and that all bodies were produced 
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by this confli&.’”? The fragments of his verfes, which dre 
difperfed’ through various ancient writers, have been, in 
part, collected by Henry Stephens. (In Poefi Phil. 
1574, 8vo.) This circumftance affords fome ground for 
the opinion of Fabricius, (Bib. Grec. v. i. p. 466.) that 
Empedocles was the real author of that ancient fragment, 
which bears the title of “ The golden Verfes of Pythago- 
ras.” From thefe fragments his philofophical opinions 
have heen colleéted. Befides his hypothefis of four 
elements, the firft material principles of which were in- 
definitely {mall, round, and fimilar atoms, he maintained, 
that it is impoflible to judge of truth by the fenfes without 
the affiftance of reafon; whichisled, by theintervention of the 
fenfes, to the contemplation of the real nature, and immu- 
table effences, of things. The firft principles of nature are 
of two kinds, ative and paflive; the aétive is unity, or 
God ; the paflive, matter. The active principle is a fubtle, 
ethereal fire, intelligent and divine, which gives being to all 
things, and animates all things, and into which all things 
will be at laft refolved. Many demons, portions of the di- 
vine nature, wander through the region of the air, and ad- 
minifter human affairs. Man, and alfo all brute animals, are 
allied to the divinity ; and it is therefore unlawful to kill 
or eat animals. The world is one whole, circumfcribed by. 
the revolution of the fun, and furrounded, not by a vacuum, 
but by a mafs of inaGtive matter. In the formation of the 
world, ether was firft fecreted from chaos, then fire, then 
earth; by the agitation of which were produced water and 
air. The heavens are a folid body of air, cryftallized by 
fire. The ftars are bodies compofed of fire, they are fixed 
in the cryftal of heaven; but the planets wander freely” 
beneath it. The fun is a fiery mafs, larger than the moon, 
which is in the form of a hollow plate, and twice as far 
from the fun as from the earth. ‘The foul of man confifts 
of two parts, the fenfitive, produced from the fame princi- 
ples with the elements; and the rational, which isa demon 
{prung from the divine foul of the world, and fent down 
into the body asa punifhment for its crimesin a former ftate, 
where it tranfmigrates till it is fufficiently purified to return 
to God. 

The ftyle of Empedocles, if we may believe the 
account of Ariftotle, as quoted by Diogenes Laertius, very” 
much refembled that of Homer; it was extremely energes 
tic and enriched with metaphor, and every variety of poeti- 
cal figure. His talents drew upon him the eyes of alk 
Greece: his verfes were fung at the Olympic games, with 
thofe of Homer, Hefiod, and the moft famous poets; and 
at the games, and on all other public occafions, he is faid 
to have been himfelf the moft attraétive part of the f{pec-’ 
tacle, fo anxious were the people to behold him. He was 
greatly diftinguifhed too as an orator, and is faid to have 
been the firft of the philofophers who gave leffoas on rhe- 
toric in Sicily. He ufefully employed this talent of oratory 
in reforming the licentious manners of the Agrigentines, 
whom he reproached “ for purfuing pleafures, with as much 
eagernefs as if they were to die before to-morrow ; and for 
building houfes as if they believed that they fhould live for 
ever.”’ 

Empedocles was likewife celebrated as a phyfician, and 
wrote a poem ‘“ On Medicine,’’ confifting of fix hundred 
verfes. Inthis work he is faid to have boafted, that he was 
able not only to cure difeafes, but alfo to drive away old age, 
and even to reftore the dead to life; and to have intimated 
that the fick would hereafter inveft him with divine honours. 
Pliny affirms that he fucceeded in reftoring a female, who 
had lain thirty days, without any figns of refpiration : and 

6 Paufanias, 
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Paufanias, one of his. difciples, and a phyfician, wrote a 
treatife re{pecting the difeale and recovery of this woman, 
whom he termed,dmye:.. He was greatly fkilled in, mufic, 
which, after the example of Pythagoras, he employed as a 
remedy, not only againftthe difeaies of the mind, but even 
againit thofe of the body, . Being lodged in the town,of 
Gela, with his triend Auchitus, he was informed that a 
oung man in a great rage was determined .to kull this 

Bend, who had fentenced his father to capital punifhment. 
Empedocles endeavoured to calm his mind by, perfuafive 
difcourfe ; but his eloquence producing no effe&, he took 
his lyre, and combined its melodious founds with the flowing 
numbers of poetry; and fo employed the modulations, which 
made the greate{t impreffion on the heart of the young man, 
that by degrees he was entirely foftened, and afterwards be- 
came his conftant difciple. Asa phyfician, he is related to 
have been eminently ferviceable to his country on many occa- 
fions. He paid great attention to meteorology, aud not 
only predi¢ted {torms, but propofed remedies againit their 
effets. He counteraéted the blighting influence of the 
Etefian winds, by conftruéting walls in, the narrow paflages 
of the mountains, through which they blew, and occafioned 
fterility in the neighbouring land: hence, according to Jam- 
blichus and Diogenes Laertius, he was called d/exanemos 
and Coly/anemos, or repeller of the winds. Pliny relates that 
he allayed a peftilence at Agrigentum, by means of fumiga- 
tion (ignium fuffitu) ; and Plutarch mentions another in- 
ftance, in which he fupprefled a plague, which raged with 
extreme violence and fatality, by clofing an aperture or 
chafm of the earth, in the vicinity of the mountains, from 
which he alone obferved that peftilential effluvia iffued. 

For thefe various fervices to his country, the Agrigen- 
tines offered him the government; which he refufed, pre- 
ferring a philofophical tranquillity to regal honours. He is 
faid, by fome of his hiftorians, to have been ever generous, 
humane, and moderate, and ready at all times to ftand forth 
as the declared enemy of tyrants; and to have vigoroufly 
purfued all thofe who feemed to afpire at the fovereign 
power. An anecdote is handed down to us in confirma- 
tion of this fa&. A citizen of Agrigentum having invited 
him home to fupper, and the hour of the repaft being arrived, 
he inquired why it was not ferved up ; “ becaufe,” faid the 
hoft, “© we wait for the minifter of the council.” At 
length this officer appeared, and he was made matter of the 
feait; during which he gave himfelf fo many infolent airs, 
that Empedocles began to fufpect that fome fecret project 
was concerted between the mafter of the feaft and his in- 
viter, with a view to re-eftablifh the tyranny. The fufpi- 
cion was but too well founded. The philofopher next 
day citing the two perfons before the council, they were 
condemned to death. 
A very different chara¢ter, however, is afcribed to Empe- 

docles by many other writers. He is faid to have con- 
duéted himfelf with the utmoft pride and haughtinefs to- 
wards his fellow-citizens, and to have afpired to divine ho- 
nours; walking pompoufly about the country, and through 
the cities, habited like the gods, and feeking the plaudits 
of tle people. He wore a golden crown on his head, 
with DeJphic chaplets in bis hands, and brazen fandals on 
his feet, and was clothed in a robe of purple and gold, his 
hair being long and flowing. 

The accounts of his death are not lefs various and con- 
tradictory. Some authors affirm, that thinking to pafs 
himfelf for a deity, and to periuade the people that he had 
been taken dire€Uy up intu heaven, he afcended Etna in 
the night, and turew himielf nead-long into the burning 
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crater of the mountain, imagining that his death would re 
main for ever concealed from mortals; but that. the trea- 
cherons mountain threw up one of his brazen finda, aod 
thus expofed the folly of the vifionary, who difdained to. 
thought man. , 

“ec Deus immortalis haberi 
Dum cupit Empedocles ardentem frigidus itnam 
Infiliit.”’ Hor. Ars Poet. v. 465% 

Others, however, admitting that he perifhed in mount 
ZEtwa, affert that, impelled by his paffion for the ftudy of 
uature, he refolved to examine the crater of that volcano, 
and that having ventured too far, he accidentally fell into 
the burning gulf. Some authors, again, have affirmed, 
that he broke his leg, by falling from a chariot, which 
brought on a difeafe that proved fatal. Others pretend 
that he terminated his own exiftence, fome fay by throwing 
himfelf into the fea, and fome by ftrangulation with a rope = 
while others maintain that he died a natural death, at the 
age of 77 years, But the moft commonly received opinion, 
notwith{tanding thefe contradi€tions,is, that this philojopher, 
being extremely advanced in years, accidentally teil into the 
fea, and was drowned, about 44 years before Chrilt, or in 
the 84th Olympiad. Timeus relates, that, towards the 
clofe of his life, Empedocles went into Greece, and never 
returned, and on this account, the exaét time and manner 
of his death remain unknown. According to Aniftotle, 
he died at the age of 60 years. Some writers make a dif- 
tin€tion between Empedocles the philofopher, and another 
who was a poet. Caftellani, upon what authority we know 
not, ftates that Empedocles, the philofopher and poet, was, 
the fon of Meto, and grandfon of Empedocles, who was an 
excellent poet. * 
A flatue was ereGted to the memory of Empedocles at. 

Agrigentum. See Caftellani Vit. Medicor. Illuft. Man- 
geti Bibliotheca Scriptor. Med. Haller. Bibl. Med. Prad. 
Di&. Hiftorique. Brucker’s Hift. Philof. by Enf. vol. i. 
EMPERESS, Empress, Jmperatrix, the feminine of- 

emperor; the wife or widow of an emperor; or a princefs 
who is the fupreme ruler of an empire in her own rights. 4 

Emperess, is alfo ufed in the Ancient French Poetry, 
for a particular kind of rhime, thus denominated by way of 
excellence. . ius 

The ‘rhime emperiere” was a fort of crowned rhime, 
wherein the fyllable that made the rhime was immediately 
preceded by two other like fyllables of the fame termina-. 
tion, which made a kind of echo, called the triple crown ; 
and which, to the fhame of the nation, (as fome of their 
late authors exprefs it,) their beft ancient poets took for a_ 
wonderful beauty and excellence. , 

Fa. Mourgues, in his treatife on French poetry, gives us. 
an inftauce very proper to raife contempt of the miferable 
tafte of that age, which knew no way of expreffing that. 
the world is impure, and fubje€t to change, fo excellent, 
as by faying, 

. 

* Qu’es tu qu’un imonde, monde, onde.” 

EMPEREUR, Constantine, L’, in Biography, a 
learned divine, was a native of Holland, where he took the 
degree of doctor of theology, and became diftinguifhed in 
oriental literature and Jewifh antiquities. He was profeffor 
of theology and Hebrew at Harderwyck during eight 
years, and then was appointed profeflor of Hebrew at 
Leydea in 1627. He died in 1648, a fhort time after he 
had been appointed theological profeffor at Leyden. He 
obtained the character of a zealous defender of the Chriftian 

religion, 
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religion, againft the objeétions of the Jews, He wag the 
friend of the moft learned men of his age, viz. of Heinfius, 
Buxtorf, &c. and offered to fuperintend an impreflion: of 
their Talmudical diétionary in Holland. His works were 
chiefly theological, and highly efteemed by his contem- 
‘poraries. Moreri. 

EMPERICHORESIS. See Circumincrssion. 
EMPEROR, as far as this word denoted formerly the 

head of the German empire. See Germany. 
Emperor, Imperator, among the Ancient Romans, figni- 

fied a general of an army, who, for fome extraordinary 
fuccefs, had been complimented with this appellation. It 
was emphatically beltowed by the foldiers, when, on the 
field of battle, they proclaimed their victorious leader 
worthy of that title. When the Roman emperors affumed 
it in.that fenfe, they placed it after their name, and marked 
how often they had taken it. Thus Auguftus having ob- 
tained no lefs than twenty famous vi¢tories, was as often 
faluted with the title emperor; and Titus was denominated 
emperor by his army, after the reduction of Jerufalem. 
See Aucusrus and Titus. 

Afterwards it came to denominate an abfolute monarch, 
or a fupreme commander of an empire ; a.Roman emperor, 
&c. In this fenfe. Julius Cefar was called emperor, and 
the title defcended with the dignity to OGavius Auguttus, 
_and the fucceeding emperors. 
_ In itriginefs, the title emperor does.not, and cannot add 
any thing to the rights of fovereignty; its effect is only to 
give precedence and pre-eminence above other fovereigns ; 
_and as fuch, it raifes thofe invefted with it to the fummit of 
all human, greatnefs. 

The emperors, however, pretend, that the imperial dig- 
nity is more eminent than the regal; but the foundation of 
fuch prerogative does not appear: it is certain, the greatett, 
moft ancient, and abfolute monarchs, as thofe of Babylon, 
Perfia, Affyria, Egypt, Macedonia, &c. were ealled by 
the name of 4ings, in all languages, both ancient and mo- 
dern... See Kina. . 

It is difputed, whether or not emperors have the power 
of difpofing of the regal title. It is true, they have fome- 
times taken upon them to ere&t kingdoms; and thus it is 
that Bohemia and Poland are faid to have been raifed to the 
dignity ; thus alfo, the emperor Charles the Bald, in the 
year 877, gave Provence to Bofon, putting the diadem on 
his head, and decreeing him to be called fing, ‘* Ut more 
prifcorum imperatorum regibus videretur dominari.”? Add, 
that the emperor Leopold ereéted the ducal Pruffia into a 
kingdom, in favour of the eleGtor of Brandenburg ; and 
though feveral of the kings of Europe refufed for fome time 
to acknowledge him in that capacity, yet by the treaty of 
Utrecht, in 1712, they.all concurred. 
Inthe Eaft, the title and quality of emperor are more 

frequent than they are among us; thus, the fovereign 
princes of China, Japan, Mogul, Perfia, &c. are all em- 
perors of China, Japan, &c. 

In the year 1723, the czar of Mufcovy affumed the title 
of emperor of all Kuffia, and procured himfelf to be recog- 
nized as fuch by moft of the princes and ftates of Europe. 
See Russia. 

In the Weft, the title has been a long time reftrained to 
the emperors of Germany. The firft who bore it was 
Cuartemacne, who had the title emperor conferred on 
him by pope Leo III, though he had all the power before, 
His empire, however, was of no long duration. When the 
German branch of his family became extiné&, the Germans 
exercifed the right inherent in a free people, and, in a” 
general aflembly of the nation, elected Conrad count of 
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Franconia emperor. After him Henry of Saxony, and hig 
defcendants, the three Othos, were placed, in fucceffion, 

on the imperial throne, by the fuffrages of their country- 

men: the extenfive territories of the Saxon emperors, their 

eminent abilities, and enterprifing genius, not only added 
new vigour to the imperial dignity, but raifed it to higher 
honour and pre-eminence. (See Orno.) But while the 
emperors, by means of new titles and new dominions, gra- 
dually acquired additional authority and fplendour, the no- 

bility of Germany went on at the fame time extending 

their privileges and jurifdiction. Upon the whole, the 
imperial prerogatives were formerly much more extenfive 
than they are at prefeut. At the clofe of the Saxon race, 
A.D. 1024, they exercifed the night of conferring all the 
great eccleliaftical benefices in Germany ; of receiving the 
revenues of them during a vacancy ; of fucceeding to the 
effe&ts of inteftate ecclefialtics ; of confirming or annulling 
the eleétions of the popes; of affembling councils, and of 
appointing them to decide concerning the affairs of the 
church ; of conferring the title of king on their vaffals ; of 
granting vacant fiefs; of receiving the revenue of the em- 
pire; of governing Italy as its proper fovereigns ; of erect 
ing free cities, and eftablifhing fairs in them; of affembling 
the diets of the empire, and fixing the time of their dura- 
tion; of coining money, and conferring the fame privilege 
on the ftates of the empire; and of adminiitering both high 
and low jultice within the territories of the different flates. 
But in the year 1437, at the period of the extinétion of 
the emperors of the families of Luxemburgh and Bavaria, 
they were reduced to the right of conferring all dignities 
and titles, except the privilege of being a ftate of the em- 
pire; of preces-primaria, or of appointing once during their 
reign a dignitary in each chapter, or religious houle; of 
granting difpenfations with refpe&t to the age of majority ; 
of ereéting cities, and conferring the privilege of coining 
money; of calling the meetings of the diet, and prefiding 
in them. 

In the one period, the emperors appear as mighty fo- 
vereigns, with extenfive prerogatives ; in the other, as the. 
heads of a confederacy, with very limited powers, The 
revenues of the emperors decreafed {till more than their 
authority. The early emperors, particularly thofe of the 
Saxon line, befides their vaft patrimonial or hereditary ter- 
ritories, poffeffed an extenfive domain both in Italy and 
Germany, which belonged to them as emperors. Italy 
belonged to the emperors as their proper kingdom; and 
the revenues which they drew from it were very confiderable, 
But the firk alienations of the imperial revenue were made 
in this country. The Italian cities, having acquired wealth, 
and afpiring at independence, purchafed their liberty from 
different emperors. Many diftriéts, poffefled by the em- 
perors, which were intermixed with the eftates of the dukes 
and barons, were feized by the nobles, during the contelts 
that took place between the emperors and the court of 
Rome. ‘The emperors were alfo almolt entirely robbed of 
their cafual revenues; the princes and barons appropriating 
to themfelves taxes and duties of every kind, which had 
been ufually paid to them. From the reign of Charles IV., 
whom Maximilian called the peft of the empire, the em- 
perors were reduced to the neceflity of depending entirely 
on their hereditary dominions, as the only fource of their 
power, and even of their fubfiftence. Pleffel Abregé de 
P Hitt. d’Allem. 
_ One principal caufe of the pegsacetiog of the emperors . 
was the aggrandizement of the c crBy: The popes, before 
the firlt period above mentioned, A.D, 1024,. had been 
dependent on the emperors, and indebted for their power 
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as well as dignity to their beneficence and prote&tion, But 
they afterwards began to claim a fuperior jurifdiction ; ard 
in virtue of authority, which they pretended to derive from 
heaven, tried, condemned, excommunicated, and depofed 

their former mafters. Pone Gregory VII. combined po- 
litical difcernment and fagacity with his prefumption and 
violence; and commenced his rupture with Henry IV. 
upon a pretext that was popular and plaufible. He com- 
“plained of the venality and corruption with which the em- 

eror had granted the inveftiture of benefices to ecclefiaftics. 
‘All the cenfures of the chureh were denounced againit 
Henry ; and the moft confiderable of the German princes 
and eccletiaflics were excited to take arms againft him. So 
fuccefsful was the court of Rome in inflaming the fuper- 
Stitious zeal, and conduéting the fa€tious {pirit of the Ger- 
mans and Italians, that an emperor, diftinguifhed not only 
for many virtues, but poffefled of confiderable talents, was 
at length obliged to appear as a fupplicant at the gates of 
the cattle in which the pope refided, and to fland there 

three days, bare-footed, in the depth of winter, imploring 
a pardon, which was at length obtained with difficulty. 
‘This a€& of humiliation degraded the imperial dignity. 
Nor was the depreffion momentary. The conteft between 
‘Gregory and Hemy gave rife to the two powerful factions 
of the Guelfs and Ghibellines; the former of which fup- 
porting the pretenfions of the popes, and the latter defend- 
ing the rights of the emperor, kept Germany and Italy in 
perpetual agitation during three centuries. A regular 
fyftem for humbling the emperors, and circumfcribing their 
power, was formed and uniformly adhered to during that 
period. The decline of the imperial authority may partly 
be afcribed to the change which took place with regard to 
the mode of their eleGtion. During a long period, all the 
members of the Germanic body affembled, and chofe the 
perfon whom they appointed to be their head ; but amidft 
the violence and anarchy which prevailed for feveral cen- 
turies in the empire, feven princes, who poffeffed the moft 
extenfive territories, and who had obtained an hereditary 
title to the great offices of the ftate, acquired the exclufive 
privilege of nominating the emperor. ‘This right was con- 
firmed to them by the golden bull; the mode of exercifing 
it was afcertained; and they were dignified with the ap- 
pellation of Zleéors. ‘Thefe ele€tors, by their extenfive 
power, and the diftinguifhing privileges which they pef- 
feffed, became formidable to the emperors, with whom 
they were placed almoit on a level in feveral atts of jurif- 
diétion. See Erecror, and Dier. 

To the privileges and powers formerly belonging to the 
emperors, and which have been above enumerated, fome 
have added, 1. That all the princes and ftates of Germany 
are ebliged to do them homage, and fwear fidelity to them. 
2. That they, or their generals, have a right to command 
the forces of all the princes of the empire, when united to- 
gether. 3. That they receive a kind of tribute from all the 
princes and {tates of the empire, for carrying on a war 
which concerns the whole empire, which is called the 
Roman month. As to the prefent mutilated flate of the 
German empire, fee Erector and Germany. 

The kings of France were anciently alfo called emperors, 
. -at the time when they reigned with their fons, whom they 

affociated to the crown: thus, Hugh Capet having affo- 
ciated his fon Robert, took the title of emperor, and Ro- 
bert that of king ; under which titles they are mentioned in 
the hiftory of the council of Rheims, by Gerbert, &c. 
King Robert is alfo called emperor of the French, by 
Helgau of Fleury. Lewis le Gros, upon affociating ais 
fon, did the fame. In the firft regifter of the King’s 
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Charters, fol. 166, are found ietters of Tonig le Gros, 
dated in 1116, in favour of Raymond, bifhop of Magne- 
lonne, wherein he ftyles himfelf “ Ludovicus, Dei or- 
dinante -providentia, Francorum imperator Auguftus?’ 
The kings of England had likewile anciently the title of 
emperors, as appears from a charter of king Edgar: “ Ego 
Edgarus Anglorum bafileus, omnivmque regum infularum 
oceani que Britanniam circumjacent, &c. imperator & 
dominus.”’ 
We alfo fay the king of England, “ Oninem habet po- 

teftatem in regno {uo quam imperator vindicat in imperio :”” 
whence the crown of England has been long ago declared in 
parliament to be an imperial crown. 

Emperor, among Hebrea Granimarians, is an appella- 
tion given to a fpecies of accents ferving to terminate-a fenfe 
completely, and anfwers to our point, See Accent. 

Emperor £ie&. See Evecr. 
EMPETRON, in Botany, a name by which fome 

authors, as Dodonzus, &c. have called the kali or glafs 
wort. Ger. Emac. Ind. 2. See Kaus. 
EMPETRUM, from =, in or upon, and wergo:, a rock, 

or ftone, exprefling its ftony barren places of growth. 
Linn. Gen. 515. Schreb. 676. Sm. FI. Brit. 1072. ‘Mart. 
Mill. Di&. v. 2. Jufl. 162. Gertn. t. 106. Clafs and 
order, Dicecia Triandria. Nat. Ord. Ericis affine, Jufl. 

Gen. Ch. Male. Cal. Perianth in three deep, ovate, 
permanent divifions. Cor. Petals three, fometimes more, 
ovate-oblong, contraéted at their bafe, larger than the 
calyx, withering. Stam. Filaments three, fometimes nine, . 
capillary, very long, pendulous; anthers ereé&, fhort, 
deeply cloven.—Female. Ca/. and Cor. as in the male. 
Pift. Germen fuperior, deprefied; iftyle fhort, fimple ; 
ftigmas nine, fpreading, a little reflexed. Peric. Berry 
orbicular, depreffed, of one cell, than the calyx. 
Seeds three or nine, ranged circularly, gibbous at the outer 
edge, angular at the cther. The flowers are commonly 
dioecious, but fometimes the two fexes are found on the 
fame plant, and even both organs united in one flower. 

Eff. Ch. Male, Calyx deeply three-cleft. Petals 
three. Stamens capillary, from three te nine. Female, 
Calyx deeply three-cleft. Petals three. Stigmas nine. 
Berry fuperior, wich three to nine feeds. 

The f{pecies are two. 
1. E. album. Linn. Sp. Pl. 1450. (Erica coris folio 

decima; Cluf. Hift. v. 1. 45. E. baccifera tenuifolia ; 
Ger. em. 1381.) ‘* Stem erect.” Obferved by Clufius 
on fandy heaths near Lifbon, bearing fruit early in Novem- 
ber. He compares the berries, which are white, acid, and 
tranfparent, to pearls of an inferior kind. He generally 
found but three feeds in each, which accords with Gertner’s 
accoutt of this {pecies. ‘The flems are thrubby, a foot and 
half high, ereé&t, branched in a determinate order. Leaves 
ternate, evergreen, linear, obtuie, revolute, fmoeoth above, 
refembling thofe of many heaths. Flowers not obferved. 
Berries lateral, folitary, the fize of a moderate pea, re- 
fembling thole of Mifleltee. : 

2. E. nigrum. Linn. Sp. Pl. 1450. Sm. FR Brit. 1072: 
Engl. Bot. v. 8. t. 526. (E. montanum, fruétu nigro; 
Rait Syn. 444. Erica baccifera procumbens; Ger. em. 
1383.) ‘Stems procumbent.”” Black Crow-berry, or 
Crake-berry. Plentiful on mountainous heaths in the north 
of England, as well asin Sweden, Lapland, Denmark, &c. 
bloffoming in May, and ripening fruit in Auguft. It 
differs from the former in its more humble and procumbent 
growth, and in having black berries, with nine feeds. 
Flowers reddifh, axillary, plentiful about the tops of the 
laft-year’s branches. The fruit has a mild flavour of elder- 

berries, 



EMPHASIS. 

berries, and “ affords fuftenanee to ptarmigans, groufe, 
artridges, and even to the hardy highlander himfelf.”’ 
EMPHASIS, in Llocution, a term generally, but ab- 

furdly, ufed by modern writers, exclutively in the fingular 
number. “ Emphatis,”? fays Mr. Sheridan (Lecture iv.), 
* difcharges in fentences the fame kind of office that accent 
does in words. As accent is the link which ties fyllables 
together, and ferms them into words; fo emphatis unites 
words together, and forms them into fentences, or members 
of fentences. As accent dignifies the fyllable on which it 
js laid, and makes it more diftinguifhed by the ear than the 
reft; fo emphafis ennobles the word to which it belongs, 
and prefents it in a ftronger light to the underltanding. 
Accent is the mark which diftinguifhes words from each 
other, as fimple types of our ideas, without reference to 
their agreement or difagreement. ‘* Emphatis is the mark 
which points out their feveral degrees of relationfhip,”? and 
the rank which they hold in the mind. Accent addrefles 
itfelf to the ear only ; emphafis, through the ear, to the 
underftanding, Were there no accents, words would be 
refolved into their original fyllables: were there no em- 
phafis, fentences would be refolved into their original 
words. And in this cafe, the hearer muft be at the pains 
himfelf, firft, of making out the words, and afterwards 
their meaning; and as this could not be done, without fuch 
length of paufes at the end of fentences, and their feveral 
members, as would allow him time to revolve in his memory 
the founds which have been uttered, it would make the 
action of liftening to difcourfe laborious and difguitingly 
tedious. Whereas, by the ufe of accent and emphatfis, 
words, and their meaning, being pointed out by certain 
marks, at the fame time that they are uttered, the hearer 
has all trouble faved, but that of liftening ; and can accom- 
pany the fpeaker at the fame pace that he goes, with as 
clear a comprehenfion of the matter offered to his con- 
fideration as the fpeaker himfelf has if the fpeaker delivers 
himfelf well.’’ 

It is not very eafy to difcover what Mr. S. means, (even 
with his interpretation of the word accent,) when he fays, 
that “ were there no accent, words would be refolved into 
their original /yllables ;”? fince monofyllables, though denied 
the property of what is here called accent, are neverthelefs 
admitted by Mr. S. and the grammarians in general to be 
words; and fince, as will be fhewn hereafter, the ear alone 
(unaffifted by the memory of impreffions received through 
the eye) has even yet (with all the afliftance derived from 
that poife and that percu/ffion of particular fyllables, fo ab- 
furdly confounded in the popular abufe of the term accent ) 
no poffible means of diftinguifhing polyfyliabic words from 
fucceffive monofyllables, when properly pronounced. Cer- 
tainly he is not at all more intelligible, when he adds, 

were there no emphafis, fentences would be refolved into 
their original words ;?? or again, when he informs us, that 
“by the ufe of accent and emphafis, words, and their 
nicaning, are pointed out by certain marks, at the fame time 
that they are uttered.’ ‘I'hat fhifting the percuffion, or 
varying the poife of fimilar affociations of fyllables, will 
effentially change the meaning even of words in their fe- 
parate capacity, (as differ, defér ; défert, defért ; préfent, 
present ; véfills refuse; dljet, objéA 3 incenfe, incénfe, &c. 
fee B. Jonfon’s Gram.) and {till more of fuch affociated 
fyllables as may occafionally be brought together in the 
compofition of fentences, muft be readily allowed; and 
that the fenfe of all fentences would be much obfeured b 
the omiffion, and of many pe inverted by a tranf- 
pofition of the emphafes: but ftill the words, as words, 
god their meanings as words, (though not their {pecitic re- 
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lations to the other worls of the fentence,) would be 
recognized * at ‘he fame t'me they were uttered,’? whether 
they were accompanied with emphafes or not: and as for 
what is here mifcalled the accent, the poi/e at leaft mutt of 
phyfical neceffity be fomewhere placed 3 and /pecch without 
it could not be conducted at all. But Mr. S. never feems 
to have dreamed of fubmitting cither the procefs or the 
nomenclature of elocution to phyfiological or critical 
analyfis. He ufed the terms of his art as lie found them in 
the works of the grammarians and rietoricians of modern 
times ; and as their phrafe logy was all confufien and con- 
tradiction, his elucidetions wer2 not likely to be very fatis« 
faétory. The Lecture on Emphafis, however, is by far 
the moft valuable portion of this work. 

“ The neceffity of obferving propriety of emphafis,’’ 
fays he, “is fo great, that the trne meaning of words can. 
not be conveyed without it. Tor the fame individual 
words, ranged in the fame order, may have feveral different 
meanings, according to the placing of the emphafis. Thus, 
to ufe a trite inftance, the following fentence may have as 
many different meanings as there are words in it, by varying 
the emphafis: ‘* Shall you ride to town to-morrow?” If 
the emphatis is on fhall, as, Sha// you ride to town to- 
morrow? it implies, that the perfon fpoken to had ex- 
prefled before fuch an intention, but that there is fome 
doubt in the queflioner whether he be determined on it or 
not ; and the anfwer may be, Certainly, or, I am not fure. 
If it be on you, as, Shall you ride to town to-morrow? the 
queftion implies that fome one is to go, and do you mean 
to go yourfelf, or fend fome one in your ftead? and the 
anfwer may be, No, but my fervant fhall. If on ride, as, 
Shall you ride, &c.? the anfwer may be. No, I fhall walk, 
or goinacoach. If on town, as, Shall you ride to town 
to-morrow? the anfwer may be, No, but I fhall ride to 
the foreft. If on to-morrow, as, Shall you ride to towa 
to-morrow ? the anfwer may be, No, not to-morrow, but 
the next day.” 

Thele obfervations and illuitrations may ferve to fhew the 
importance of emphafes in general; but they do nothing 
towards illuftrating the fpecific charadieriftics of fuch em- 
phafes. Indeed, in all that Mr. S. has faid upon this fub- 
jet, it fhould feem as if he had no clear conception of any 
other fpecies of emphafis, than the emphoafis of force ; and 
it is evident, indeed, that the conceptions of the generality 
of readers and reciters, praétically, go no farther. Mr. 5. 
does indeed fay, in another place, ‘that emphafis is of 
two kinds,” (furely, then it fhould have been that empha- 
fes are of two kinds,) “ fimple or complex. Simple, when 
it ferves only to point out the plain meaning of any propoti- 
tion; complex, when, befides the meaning, it marks alfo 
fome affeétion or emotion of the mind ; or gives a meaning 
to words, which they would not have in their ufual accep- 
tation, without fuch emphafis. In the former cafe, em- 
phatis is little more than a ftronger accent, with but little 
change of tone; when it is complex, befides force, there 
is always fuperadded a manifeft change of tone. Simple 
emphatis belongs to the calm and compofed underttanding ; 
complex, to the fancy and the paflivns.” 3ut the con- 
cluding remark fufficiently evinces how little the nature of 
thefe varieties was under{tood by this author, and how im- 
Sage the terms of his art were defined in his own mind ; 
or it will prefently be fhewn, that even without any necef, 

fity of appeal to the fancy and the paffions, a much more com- 
plex fyftem of emphafes is neceffary fully to elicit, and agree- 
ably to illuftrate, the fenfe of many paffages, Mr. Cockin, 
in his * Art of delivering written Langua e,”” animad- 
verts upon the want of clearnefs in this diftingtion, and upon 
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the apparent confufion between the fignificant power of em- 
phafis and the various ‘*tones, fimply confidered, of all the 
emotions of the mind ;’? and feems to imagine he has reme- 
died the confufion by contradiftinguifhing emphafes into 
“emphafis of fenfe, and emphafis of force;’”? and Mr, 
Walker, (Elements of Elocution,, p. 190.) confiders this 
diftinétion as having ‘ thrown great light upon this abftrufe 
fubject.”” But as the emphatfis of force is moft affuredly as 
indilpenfable to the full expreffion of the fenfe, as any of 
the other /everal {pecies of emphafes, it is very queltion- 
able whether this pretended diilingtion does any thing more 
than render confulion worfe confounded. Mr. Cockin pro- 
ceeds; ‘‘now from the above account of thefe two, {pecies 
of emphafis it will appear, that in reading, as in {peaking, 
the firit of them muit be determined entirely by the fenfe of 
the pafiage, and always made alike: but as to the other, 
tafte alone feems to have a right of fixing its fituation and 
quantity.”? Farther, ‘ ince the more effential of thefe two 
cnergies is folely the work of nature, (as appears by its 
being conftantly found in the common converfation of peo- 
ple of all kinds of capacities and degrees of knowledge, ) 
and the moft ignorant perfon never fails of ufing it rightly 
in the effufions of his own heart, it happens very luckily, 
and ought always to be remembered, that provided we un- 
derftand what we read, and give way to the dictates of our 
own feeling, the emphatis of fenfe can {carce ever avoid fall- 
ing {pontaneoufly upon its proper place.” That mere tatte 
has any thing to do with fixing the /itwetion of the emphafs 
of force (whatever it may have to do with its quantity or 
degree) we utterly deny ; or that, in juft reading or recita- 
tion, it can be determined by any thing but the /en/é alone. 
And as for what is faid of even the moft ignorant perfon 
never failing, in common converfation and the effufions of 
his own heart, in the right application of the emphafis of 
Jenfés it is true of all the kinds of emphafes ; for, in {pon- 
taneous fpeaking, all emphafesare emphafes of fenfe'; and 
iu all other kinds of {peaking (reading or reciting) ‘what- 
ever emphafes are not fo, mutt be emphafes of nonfenfe. 
Mr. Walker, indeed, has himfelf fuggefted a much more 
rational {pecies of diftinGtion, and has made fome confider- 
able advances towards a jutt fy{tem or theory upon this fub- 
je@t, by drawing a clear line of demarcation between what, 
perhaps, might very properly have been called the inherent 
or grammatical powers of particular claffes of words, and 
the arbitrary or fignificant emphajes of {pecific words ina 
fentence. Perhaps had Mr. W. fo denominated them, not 
only his diftin¢tions, fo far as they go, might have been ren- 
dered more obvious, but the denomination itfelf would have 
led him to difcover that there are {till diftin& fpecies of 
aétual emphafes, properly fo called, which have efcaped 
his obfervation. He would not then, perhaps, have told us, 
that “emphafis, in the moft ufual fenfe of the word, is 
that ftrefs with which certain words are pronounced, fo as 
to be diftinguifhed from the reft of the fentence.”? He 
would have perceived that fuch a definition was much too 
vague to meet even the full fignification of the term in popular 
ufage: for no one does in reality apply the term emphatis to 
the mere grammatici® or inherent force that diftinguifhes, 
in all diftin@& and intelligible fpontaneous fpeech, the nouns 
and verbs above the articles, conjunétions, and_prepo- 
fitions. The term, on the contrary, always fuppofes fome 
{uperacded diftinction given to a word or words of what 
defcription foever, and conferring upon fuch words a degree 
of importance in the fentence, beyond what is inherent 
in their mere grammatical quality. Mr. W. proceeds, 
* 2mong the number of words we make ufe of in difcourfe, 

there will always be fome which are more neceflary to be 
7 

underftood than others: thofe things with which we {uppofe 
our hearers to be pre-acquainted (he might have added, ‘ or 
which are neceffary only for the mere grammatical conne@tion 
of the more important words,’ ) we exprefs by fucha fubordi- 
nation of ftrefs as is {uitable to the {mall importance of things 
already underftood ; while thofe of which our hearers are 
either not fully informed, or which they might poffibly 
mifconceive, are enforced with fuch an increafe of ftrefs, as 
makes it impoffible for the hearer to overlook or miftake 
them. Thus, asin a picture, the more effential parts of a 
fentence are raifed, as it were, from the level of {peaking ; 
and the lefs neceffary are, by this means, fuvk into a compa- 
rative ob{curity.”” This is both juft and pertinent, and the 
fimile at the covclufion is even more appofite, than Mr. 
Walker feems himfelf to have been aware; for, to purfue 
the metaphor in elocution as in picture, it is net merely by 
the force of a line or the depth of a fhadow, that all the 
varieties of emphatic effect are to be expected to be pro- 
duced, From this general idea of emphafis,” continues 
Mr. W., “it will readily appear of how much confequence 
it is to readers and fpeakers not to be miltaken in it; the 
neceflity of diftinguifhing the emphatical words from the 
relt, has made writers on this fubje@ extremely folicitous to 
give fuch rules for placing the emphafis as may, in fome 
meafure, facilitate this difficult part of elocution; but few 
have gone farther than to tell us that we mutt place the em- 
phafis on that word in reading which we fhould make em- 
phatical in fpeaking ; and though the importance of em- 
phafis is infilted on with the utmoft force and elegance of 
language, no affiitance is given us to determine which is the 
emphatic word, where feveral appear equally emphatical, 
nor have we any rule to diftinguith between hake words 
which have greater, and thofe which have a leffer degree 
of ftrefs; the fenfe of the author is the fole direction we are 
referred to, and all is left to the tafte and underitanding of 
the reader.”? si 

He then proceeds to ftate with high commendation the 
above-mentioned diftinGion of Mr. Cockin, whofe definition 
he quotes as follows: ‘* Emphafis of force,” he tells us, 
“is that ftrefs we lay on almoft every fignificant word: 
emphafis of fenfe is that ftrefs we lay on one or two parti- 
cular words, which diftinguifhes them from all the reft of 
the fentence. The former ftrefs,’? he obferves, ‘ is variable, 
according to the conception and tafte of the reader, and 
cannot be reduced to any certain rule: the latter,”? he fays, 
“‘ is determined by the fenfe of the author, and is always 
fixed and invariable. This diftinétion, it muft be owned,” 
continues Mr, Waiker, ‘is, in general, a very juft one, and 
a want of attending to it has occafioned great confufion in 
this fubje&t, even in our beit writers. Thus, when the em- 
phatical words were to be marked, by being printed in a 
different charafter, we find in feveral of the medern pro- 
dutions on the art of reading, that fometimes more than 
half of the words are printed in italics, and confidered as 
equally emphatical. The wrong tendency of fuch a prac- 
tice,’”? continues Mr. W., “ was never pointed out till the 
publication of the effay above-mentioned;”” by the affiltance 
of which Mr. W. profeffes to endeavour to pufh his in- 
quiries ftill farther ; ‘* not only to eftablifh the diftinG@ion 
he has laid down, but to draw the line between thofe two 
kinds of emphafis, fo as to mark more precifely the bounda- 
ries of each. To this diftin@ion of emphalis he accord- 
ingly adds another, making a diftinG@ion of each into two 
kinds, according to the inflexion of voice they adopt; 
which, though of the utmoft importance in conveying a 
jutt idea of emphafis, had never been noticed by any of our 
writers on the fubje@.”? The diftin€tion thus added is 

that. 



EMPHASIS. 

that which relates to the application of the rifing and fall- 
ing inflexion, and which, though in reality fuch inflexions 
apply not only to emphatic words, but in a fmaller or 
greater degree to all the words and fyllubles of which Jan- 
nage, properly delivered, is compofed, (every fyllable not 

eoliverell in a monotone, i,e, not tung, having of neceflity 
either an acute, a grave, ora circumflex acceut,) is afluredly 
a diftinétion of much importance, in what relates to the prac- 
tical adjuftment of the emphafis, and for the comprehenfion 
of Mr. Walker’s theory, relative to which (imperfeG as 
that theory, perhaps, may be) the itudent will do well to 
refer both to the “* Elements’? and to the ‘ Rhetorical 
Grammar’’ of that elaborate profeffor,  This,’? fays 
Mr. W,, * brings us to a threefold. diftinGion of words, 
with regard to the force with which they are pronounced ; 
namely, the conjunCtions, particles, and words underftood, 
which are obfcurely and feebly pronounced; the fubftan- 
tives, verbs, and more fignificant words, which are firmly 
and diftinétly pronounced ; and the emphatical word, which 
is forcibly pronounced; it is the laft of thefe only which 
can be properly ftyled cmphafis ; and it is to a difcovery of 
the nature and caufe of this emphafis that all our attention 
ought to be directed. And firft, we may obferve, that if 
thefe diftin€tions are juft, the common definition of em- 
phafis is very faulty. Emphaiis is faid to be a flrefs laid 
on one or more words to diftinguifh them from others: but 
this definition, as we haye juft {een, makes almoft every word 
in a fentence emphatical.”’ 

Mr. W. then adds, ‘the principal circumftance that 
diftinguifhes emphatical words from others, feems to be a 
meaning which poizts out, or diftinguifhes, fomething as 
diftin& or oppofite to fome other thing. When this oppo- 
fition is expreffed in words it forms an antithefis, the oppo- 
fite parts of which are always emphatical. Thus, in the 
following couplet from Pope: 

Tis hard to fay, if greater want of {kill 
Appear in writing or in judging ill. 

The words writing and judging are oppofed to each 
other, and are therefore the emphatical words. 

But this defcribes only the emphafis of antithefis, which 
is certainly not the only f{pecies of emphafis, properly fo 
called, that is requifite to well delivered {peech ; for words 
are rendered important by appofition, as well as by oppofi- 
tion; by their relative, and their abfolute confideration in 
the fentence, and by thcir reflective, as well as their antago- 
nift meaning, and to afcertain and exemplify all the varieties 
and circumftances of emphafes, were almoft to illuftrate the 
whole theory of the a@tual and praéticable melody of {peech. 
‘The threefold diftin€tion above quoted does, however, fur- 
nifh a clue to a part of this mazy labyrinth; and Mr. W.’s 
concluding definition, though imperfeGt, as excluding fome 
effential clafles of emphafes, is {triftly applicable to the full 
extent of his view, which was certainly the moft compre- 
henfive that had then been taken of the fubjeét. “ Em- 
phafis,” fays he, “ when applied to particular words, is 
that flrefs we lay on words, which are, in contradiftinGtion to 
other words, either exprefled or underftood. And hence 
will follow this general rule ; wherever there is contradiftinc- 
tion in the fenfe of the words, there ought to be emphafis 
in the pronunciation of them; the converfe of this being 
equally true, wherever we place emphafis we fuggeft the 
a of contradiftinétion,”’ Now though it is not true, that 
all emphafis has an antithefis, either expreffed or underitood, 
yet as the emphafes of antithefis conftitute a very large 
and material clafs of thefe rhetorical diftinGtions, the follow- 
ing rules may be regarded as highly important. “ If the em- 

phafis excludes the antithefis, the emphatic word has the 
falling inflexion; if the emphafis does not exclude the 
antithefis, the emphatic word has the rifing inflexion. ‘The 
gray diftinétions therefore, between the two emphatic in~ 
exions is this; the falling inflexion affirms fomething in, 

the emphafis, and denies what is oppofed to it in the anti-. 
thefis ; while the emphafis with the rifing inflexion, affirms, 
fomething in the emphafis without denying what is oppofed 
to it in the antithefis; the former, therefore, from its aflirm- 
ing and denying abfolutely, may be called the {trong em- 
phuafis ; and the latter from its affirming only, and not deny- 
ing, may be called the weak emphatfis.”’ 

They who purfue Mr. W. through all his diftin@ions of 
fimple, double, and triple emphafis, will undoubtedly, vpou 
the whole, be much edified, though even with refpect to the 
application of the inflexions they may not agree with him 
in every inftance. But if Sheridan attempted nothing more 
than a pratical elucidation of the application and mifap- 
plication of emphafis, without laying down any general 
principles, or rules of extenfive and perfpicuous application, 
or difcriminations of the charaGerittic varieties of emphafes ; 
and if Cockin only fuggefted without properly defining the 
differences between the grammatical import, and the em- 
phatic diftin@tion of words ; Mr. W. while he has in fome 
inftances well defined the principle of the application of the 
rifing, and the falling inflexions te emphatic words, has left 
it fo more recent difcovery to define, and to claflify the 
feveral {pecies of emphafes, (properly fo called,) and to 
point out the diftin properties, or ations both of the voice 
and the enunciation by which thofe fpecies are to be con- 
tradiftinguifhed. < All emphafes,’” it is maintained by 
the le€turer on the feience and praCtice of elocution, * affeét 
the words upon which they fallin the three predicaments, 
of time, of tune, and of force, but as fome {pecies of em- 
phafes require a preponderancy of one, and other {pecies of 
another of thefe properties, emphafes may properly be con-~ 
tradiftinguifhed into three kinds; emphafis of time, or the 
condition of words rendered emphatical, by the encreafed 
quantity afligned to the refpetive fyllables ; emphafis of 
tune, or the condition of words rendered emphatical, by the 
diftin€tion of a fuperior degree of inflexion, or by a higher 
or lower pitch in the mufical fcale ; and emphafis of force,: 
or the condition of words rendered emphatical by the 
fuperior energy with which they are uttered. And the 
adjuftment of thefe refpeétive varieties of emphafes, to their 
Niece occafions, it is contended, is of equal importance 
with the felection of the proper fituations for placing an 
emphafis at all; fince the fenfe may be as completely per- 
verted, or at leaft the ear may be as much fhocked by: 
inferting the emphafis of force (a very common error in 
theatrical recitation,) where that of tune, or of quantity 
was required, as by placing it altogether on a wrong word, 
To elucidate this fyftem fatisfaGorily, would require more 
{pace than can conveniently be fpared, in a general dic- 
tionary of the circle of fciences; but as there at prefent 
exifls no printed copy of the leétures in queftion, nor any 
book upon the fubject to which the ftadent can be referred, 
part of a column will not perhaps be milapplied, by being 
dévoted to the fubje&. The kinds of emphafes enume- 
rated are principally as follows. 1, The objective emphatis, 
or emphafis of import, 7. ¢. the flrefs of voice by, which pro- 
portionate Ppa anes is given to: the word or words, con- 
veying the fubflantive matter, or leading objegt of the 
fenteuce, as “* I am defirous of being acquainted’ with she 
nature of Man.’ 'Vhat isto fay, “ the nature of man is a 
{ubject to which I am defirous of dire€ting fome enquiry ;”* 
an idea which may be nase either swith or without any 
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reference to any other fubje&t, either as 2ffociated or 
reje@ed. In which latter cafe, no antivhefis is either ex- 
preffed or implied, and the fimple emphafis of import is 
expreffed, by an increafed ftrefs of the voice, thrown upon 
the whole of the fyllables, compofing the amalgamated 
fubftantive, or compound name of that objeét, to wit, 
“¢ the nature of man.” 2. Emphafis of antithefis, or that 
chara&teriftic ftrefs and inflexion of the voice by which the 
oppofition between two ideas, or parts of a compound idea, is 
pointed out, and emphatically impreffed upon the mind. The 
antithefis may be either expreffcd or underftood. Thus, if the 
preceding pailage be requoted with an emphafis upon the 
word nature only, and that enphalis be priucipally f{pecitied 
by aftrong circumfleétive accent (that isto fay, by a partial 
increafe of quantity and a fpecific peculiarity of time) I 
am defirous of becoming acquainted with the nature of 
Man ;—the words have changed to a certain degree their 

fiznification ; an antithefis is underftood ; and the interpre- 
tation becomes “ It is not the 4//fory—it is not the outward 
form and complexion, or any other particular incident rela- 

tive to man, but his general nature, his phyfical and moral 

attributes that I am defirous of knowing.” Again, if the 
tingle wor Man be rendered emphatic by fuperadding to 

the cuftomary energy of the clofing poife or final heavy fyl- 

lable a certain portion of the fame {pecies of time, ‘I am 

defirous of becoming acquainted with the nature of man,” 

will then by another implied antithefis come to fignify, «It 
is not with the nature of ftones, and earths, and fhrubs, and 

herbs, and brute animals, that I am defirous of becoming 

acquainted, but with that of man.’ Of the dire& or ex- 

preffed antithefis we have an illuftration in the following 
fentence. ‘¢ It is not with the nature of Zaz, but. with the 
nature of Géd, that I am defirous of being acquainted.”” 

Upon this fpecies of emphafis little need be added to 
what has already been faid by Mr. Walker. 3. The em- 
phafis of coincidence, or the level and equal ftrefs of the 

voice upon two or more words either in the fame or dif- 

ferent members of a fentence ; by which the relationfhip, 
agreement, and equat importance of the annexed ideas are 
indicated: as—“ The ffature, the form, and the com- 
p'exion of man, as well as his moral and phyfical attributes 
are parts of his nature ; and his Aiffory mutt be ftudied that 

his nature may be underftood.”” In this inftance all the 
vrords difting uifhed by italics demand the emphafis of coin- 
cidence: a {pecies of emphafis which is exprefled more by 
its time, or quantity, than either by its inflexion or its force. 
A\s this is the fpecies of emphafis that is leaft obtrufive, it 
is that which may be ufed with the greateft frequency and 

freedom. 4. Complicated emphafes. Sometimes all the 

different kinds of emphafes are mingled in one fentence ; fo 

that feveral different words, or pairs of words, require to be 

difcriminated in all the varieties and degrees of time, tune, 

and force. ‘It is not the naTuRE of Man that I am 

defirous of sruprineé; but the taws of God that I 

am anxious to comprenEeNnD.”” Here NATURE, LAWS 3 
Aan, Gon; defirous, anxious; svuprING, COMPRE- 

wenD, require to be refpectively balanced and coupled 

in the mind by appropriate refponfes of quantity, tune, 
and force; which if the fentence flowed fpontaneoufly 

would as {pontaneoufly be adjufted in all propriety, but the 
due application and apportioning of which to written Tan- 

guage conititutes one of the moit difficult parts of the art 
of reading. ; 

There is one thing more which it is neceflary to obferve 

en the fubjeé&t of emphafis, and then we have done with 
this long article. It has been miftakenly fuppofed, that 
the diftin@ion ef emphafis neceflarily belongs to fingle 
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words; nay fome there are, who, confounding emphafis 
with mere percuffion, would confine it to fingle fyllables ; 
but the faét is, that emphafis (properly fo called) belongs 
not either to the fyllabic feparation, or grammatical ftrite- 
ture of words, but to the idea; and whether the fubttan- 
tive idea be expreffed by a fimple or by a compound name, 
the whole name of that idea, not a part only of that name, 
muft bear the equal imprefs of that emphafis:—thus, for 
example, in the famous reply of the firlt William Pitt to 
Mr. Walpole,— But youth it leems is not my only crime ;- 
I have been accufed of ating a theatrical part”’ Here 
neither the word ading, nor the word theatrical, nor the 
word part, taken feparately, defignates the jut of the accu- 
fation, or conftitutes the name of the idea included jn the 
accufation: for if we read, “ I have been accufed of a@ing a 
theatrical part,” placing the emphafis only onthe word act- 
ing ; may it net properly be afked—W hy, what would you do 
with a theatrical part but ad iu? If the emphafis Le placed 
on theatrical, “ I have been accufed of aGting a theatrical 
part :””—what part fhould be aéed, but one that is thea- 
trical ?—if upon the word part alone—I have been accufed 
of ating a theatrical part ?—what that is theatrical can be 
atted but a part ? The whole latter member of the fentence 
conttitutes therefore the jut or obje& of the accufation.—**I 
have been accufed”—(of what?)—of a@inga theatrical part!" 
Thefe words therefore conftitute, accordingly, the amal- 
gamated fubftantive, or compound name of the indivifible, 
accufatory idea, and, muft receive throughout an equal por- 
tion of oljeive emphafis. Not that the fyllables are there- 
by to be rendered equally forcible, or to be otherwife re- 
duced to one monotonous level. They are only to receive: 
one common fuperaddition of emphatic force ; and’as inde- 
pendently of fuch fuperaddition, they would have differed 
among themfe!ves in paufe, quantity, accent, and gram- 
matical, or inherent force ; in all thofe particulars they will 
ftill continue to differ. 

Such is the prefent ftate of difcovery and afcertainment 
to which enquiries had been conduéted upon the fubje& 
of emphafis: by which it fhould feem, that it conftitutes 
an effential part of the theory and prattice of the melody 
of fpeech ; to which we refer the reader; concluding the 
prefent article with the following definition. ‘* Emphafes 
confift in the fuperadditional importance given to particular 
words or parts of a fentence, by an increafed itrefs, tune, 
quantity, or force in the pronunciation of fuch words or parts 
of a fentence; andby which their relative impottance is point- 
ed out, and the contrafts and affimilations of different members 
of a defcription, argument, or pofition, are difcriminated to 
oral perception.”? Whether it be poffible, or even defirable 
that a fyftem of notation (the want of which is lamented 
by Sheridan and others), fhould be invented and applied to 
the indication of thefe varieties, is a queftion that may 
belong to the article Notation ; but which fhall not be 
here difcuffed. 
EMPHATICAL, is ufed by the Ancient ry ab 

to exprefs thofe apparent colours which are often feen in 
clouds before the rifing or after the fetting of the fun; or 
thofe in the rainbow, &c. 

Thefe, becaufe they are not permavent and lafting, they 
will not allow to be trne colours; but, fince thefe em- 
phatical colours are light modified chiefly by refra€tions 
and with a concurrence of refle€tions, and fome other acci- 
dental variations; and fince they are the proper objects of 
fight, and capable as truly to affe@ -it as other permanent 
colours are, there is no reafon for excluding them from the 
number of true and genuine colours, fince all other colours 
are only modifications of light, as thefe are. 

5 EMPHE. 
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* EMPHEREPYRA, in Natural Hiflory, a genus of 
fiderochita, compofed of various crufts or coats, furrounding 
a nucleus of the fame matter and ftruture with themfelves. 
See SIDEROCHITA. 

Of this genus we have five fpecies, Hill’s Hift. Foffils, 
R32. 
EMPH RACTIC, in Pharmacy, the fame with eniplaftic. 

The word is formed from the Greek tudpurlv, flop. 
EMPHRAXIS, in Medicine, an ob{truction in any part. 
EMPHRUE, in Botany, the name given by the people 

of Guinea to a {pecies of tree, the leaves of which they boil 
in wine, and give as a great reftorative in cafes of weaknefs 
and decay. Its leaves are exactly of the fhape ot thofe of 
the common mulberry. but they are not indented at the 
edge. Petiver has thence called it “ arbor Guineenfis 
mori folio non crenato.”? Phil. Tranf. N° 232. 
EMPHYSEMA. Thecommon meaning of this word, in 

Surgery, is an inflation of the texture parts, in confequence 
of air getting out of a breach in the lungs, and paffing into 
the communicating cavities of the cellular fubftance on the 
outfide of the cheit, through another breach exifting at the 
fame time in the pleura coftalis, or membrane lining the 
thorax. However, there are fome lefs frequent cafes of em- 
phyfema, which are not comprehended in the preceding de- 
finition, as will be explained in the courfe of the prefent 
article. The term is derived from the Greek iuQuzaw, to 
inflate. Dr. Halliday, in a late ingenious effay on the fub. 
ject under confideration, deferibes the following as the 
fymptoms of an emphyfema, when the affection proceeds 
from an injury of the thorax. A conitant pain takes place 
in the fide, that has been hurt. At firft, the fuffering is 
not increafed even by a very full infpiration ; but, no great 
length of time elapfes, before a very confiderable difficulty 
of breathing occurs, and the patient complains of a fenfa- 
tion, as if cords were drawn acrofs the cheft, and of a pecu- 
liar tightnefs at the fcrobiculus cordis. ‘If the part, where 
the pain and uneafinefs were firft felt, is now examined, a 
foft puffy tumour may be noticed, which is fo very promi- 
nent as to prevent the ribs immediately under it from bein 
felt. This tumour increafes very rapidly, and is foon die 
fufed over all the cheft ; but is particularly coufpicuous 
on the neck, breaft, and face. The rapidity, with which 
it now fpreads over the whole furface of the body, is amaz- 
ing, and, in many places, the flin is elevated feveral inches: 
from the fubjacent bones and mufcles. When the fwelling 
has become general, the patient finds it extremely difficult 
both to expire and infpire ; the motion of the extremities 
is very much impeded, and, indeed, when the fin is con- 
fiderably elevated, fuch motion is.almoft entirely prevented. 
‘The mnteguments crackle under the hand; the fkin is much 
aler than natural, feels cold, and when ftruck, founds 
ikea wet drum. The air may, in general, be eafily prefled 
from any part; but it returns to the fame place again as 
foon as the preflure is removed. The refpiration is exceed- 
ingly laborious, and quick. The patient infpires with a 
fudden effort, and the air, in pafling the epiglottis, makes a 
peculiar noife. Expiration follows infpiration almoft inftan- 
taneoufly, and is performed with a deep figh, or rather 
groan. The patient is incapable of lying with comfort on 
either fide of his body, and feels moft eafe, and breathes 
beft, when fitting half ere& in bed. The fkin and extremi- 
ties feel very cold. The pulfe is fometimes quick and 
hard ; at other times, it is hard and full; but it can only be 
felt with fome difficulty. The eye-lids are frequently fo 
puffed up that the patient cannot fee; the features are very 
much deformed ; and the lips aflume a purple, or rather a 
livid hue. Atthe beginning of the cate there is generally 
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a thort tickling cough, which increafes with the other 
fymptoms, fo as to become almoit inceflant. What the pa- 
tient {pits up is generally very frothy and mixed with 
blood, The tongue is dry, and the patient complains of a 
conttant thirft. The voice becomes very weak, and unlefs 
the effufed air is fpeedily let out, fo as to reduce the {welling 
and preffure, the patient dies fuffocated. (Sve obfervations 
on Emphyfema, 1807.) It is utterly impoffible for any one 
to underftand the fubje&t of emphyfema, without previoufly 
having fome idea of the manner in which the funétion of 
refpiration is naturally carriedon. He mutt at leaft know, 
that, in the perfect ttate, the furface of the lungs always 
lies in clofe conta& with the membrane lining the ribs, both in 
infpiration and expiration. The lungs themfelves are only 
paffive organs, and are quite incapable, by any aétion of 
their own, of expanding and contracting, fo as to maintain 
their external furface conftantly in contact with the infide 
of the thorax, which is continually undergoing an alternate 
change ofdimenfions. Every mufcle that has any concern 
in producing an enlargement, or diminution, of the chett, 
muft contribute to the effeét of adapting the volume ofthe 
lungs to the fize of the cavity in which thofe organs are 
contained. This muft happen while there is no communi- 
cation between the cavity of the pleura and the external 
air, and while there is no breach of continuity in the fur- 
face of the lungs themfelves. In the aé of infpiration, the 
thorax becomes enlaryed in every direGtion, the lungs are 
proportionally expanded, and the air entering through the 
windpipe, into the air-cells of thefe organs, prevents the 
occurrence of a vacuum. Onthe other hand, in the aé& of 
expiration, certain mufcles diminifh the capacity of the 
thorax, and the lungs being of courfe comprefled, a large 
portion of the air, which had juft before been inhaled: 
in the preceding infpiration, is again expelled from the 
trachea. 

The few obfervations, already made, muft renderit obvi- 
ous to every reader, that by the conftant continuance of 
the furface of the lungs in clofe contaét with the infide of 
the cheft, both in its enlarged and diminifhed ftate, the air 
is regularly drawn into, and expelled out of the air-cel!s of | 
thofe important vifcera. It muft alfo be manifeft, that im- 
mediately a free and dire€t opening is made through the fkin 
and mufcles into the cavity of the cheft, fome air muft 
enter through the wound, and infinuate itfelf into this laft 
fituation, on the dimenfions of the thorax being enlarged 
by the action of the mufcles of infpiration. The lungs on 
the wounded fide, of courfe, remain collapfed, and lefs-air is 
drawn into the trachea, in proportion as a larger quantity- 
accumulates between the infide of the cheft and the out- 
fide of the lungs. Inthis manner, the expanfion of thefe 
latter organs on one fide becomes gradually more and more 
obftructed. A certain part of the accumulated air, it is 
trne, is forced out of the wound again in each expiration ; 
but a larger quantity enters at every infpiration, and the 
lungs on the injured fide become at laft quite collapfed. 

Cafes of this kind, by which we imply wounds, attends 
ed with a free and direct opening into the cavity of the cheft, 
can never be attended with any ferious degree of emphyfe- 
ma. Jf the wound be not quite ample and ftraight, a cer- 
tain quantity ofair, expelled at each expiration, inftead of 
getting out of the external orifice, may undoubtedly infinu- 
ate itlelf into the adjoining: cellular fubftance, and occafion 
fome emphyfematous fwelling. However, this never {preads, 
under fuch circumftances, to any confiderable extent. 

The emphyfema alfo, abitractedly confidered, is never 
produGiive of much danger, when there is a free and dire& 
opening into the cheft; for it will be prefently underftood 

that 
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that the danger, in emphyfematous cafes, depends on the 
manner in which the air is confiued in the cavity of the 
chett, fo as to produce fuch a degree of preflure on the 
mediaftinum and diaphragm, as obftruéts the funétion of 
the oppofite lung, and occafions a fatal fuffocation. Now 
the very exiltence of a free opening removes the poffibility 
of the air accumulating in fuch a manner inthe cheft, as to 
caufe any dangerous degree of preflure on the diaphragm 
and other lung. This latter fupports life, while the lung 
on the wounded fide lies quietly collapfed, till the wound 
in the parietes of the cheft has healed, and the air has been 
abforbed. 

The foregoing remarks muft make us percieve what wif- 
dom there is in the arrangement, of having the cheft divided 
into.two cavities, which have no communication with each 
other. Ifthings were not fo ordained, fuffocation would 
be a common confequence of every large wound, that ex- 
tended into the chelt. Bertrandi informs us, that when- 
ever a free opening is made into each fide of an animal’s 
thorax, the lungs collapfe, and fuffocation is always the 
confequence. 

However, wounds which merely penetrate the cheft, 
without wounding the lungs, are never attended with any 
confiderable degree of emphyfema. Whateveremphyfema- 
tous {welling does arife is allo produced by the external air, 
which paffes into the thorax through the wound, ig the aé 
of infpiration, and out of the orifice of the injury again, 
when the patient diminifhes the capacity of the cheft in ex- 
iration. 
The cafes of emphyfema, moft ie to be attended with 

alarming fymptoms, interrupted refpiration, and an exten- 
five diffufion of air in the cellular fubftance of the body, 
are commonly produced by narrow oblique ftabs, which 
penetrate the parietes of the cheft, the pleura coitalis, and 
pleura pulmonalis, fo as to make an opening into the air- 
cells of the lungs. Emphyfema alfo frequently afflumes the 
fame urgent and dangerous form, in cafes of fractured ribs, 
the fharp fpicule of which, being driven inward, tear the 
pleura coftalis, pleura pulmonalis, and furface of the lungs 
themfelves. The latter inftances differ from wounds in the 
circumftance of there being no breach of continuity in the 
integuments.. We have already explained, that whatever 
air infinuates itfelf into the cellular fubftance, in wounds, 
which fimply enter the cheft without injuring the lungs, 
muft be derived from without ; that is, it firft paffes into 
the thorax through the wound. But when emphyfema 
arifes from narrow oblique ftabs, which enter the cheft and 
injure the lungs ; or when the affection originates from the 
pleura coftalis, pleura pulmonalis, and part of the fubftance 
of the lungs being torn by the fharp points of a broken rib ; 
whatever air becomes diffufed in the cellular fubttance, 
firft efcapes from the breach in the air-cells of the lungs 
into the cavity of the thorax, and thence is expelled through 
the wound, or laceration in the pleura coftalis, into the 
common cellular fubftance, fituated on the outfide of this 
latter membrane. In wounds, which fimply enter the tho- 
rax, without injuring the lungs, the air pafles through the 
opening, into the cavity of the pleura in infpiration, at the 
fame time, and from the fame caufes, that the air alfo 
enters the lungs through thetrachea, Circumitances, how- 
ever, are exceedingly different, when emphyfema arifes from 
narrow obligue tabs, or fra€tures of the ribs, attended with 
an injury of the lungs. In the firft of thefe cafes the air can- 
not enter the cavity of the cheft in the fame manner as it 
does when there is a freesand dire& opening made in the 
arietes of the thorax. In the fecond inftance, (namely, 

Paured ribs,) there is no external orifice at all. Both 

thefe latter kinds of cafes, beiag alfo accompanied by a 
wound of the lungs, are eflentially different, in many refpeéts, 
from fuch examples of emphyfema as proceed from a 
wound, which only enters the cheft without doing any mif, 
chief to the lungs. When the furface of thefe organs is 
wounded, no fooner does the cheft become expanded in the 
a& of fafpiration, than fome of the air efcapes from the 
breach in the fubftance of the lungs, gets into the eavity of 
the pleura, and afterwards infinuates itfelf, through the 
opening in the pleura coftalis, into the common cellular 
f{ubftance. anne 

We fhall next endeavour to make the reader underftand 
more clearly the caufe of the air collecting in the cheft, and 
becoming effufed in fuch cafes of emphyfema as proceed 
from wounds, or injuries, which caufe a breach either in 
the pleura pulmonalis -alone, the pleura pulmonalis and 
pleura coftalis together, or in the integuments, mufcles, and 
pleura coflalis, without the pleura pulmonalis being at all 
concerned. We fhall enter into this part of the fubjec& 
rather fully, becaufe it is by no means well underitood by 
the generality of furgeons, and, without a clear compre- 
henfion of it, the praGtitioner muft feel completely in the 
dark, in regard to the right mode of treating the affection, 

Dr. Halliday notices, that the Jungs in the thorax have 
often, and not unaptly, been compared to a bladder in a 
clofe pair of bellows; but, if we fuppofe the bellows to be 
divided into two compartments, and each of thefe to con- 
tain a bladder, which mutually communicate with each 
other, and with the external air by means of a tube, which 
is exatly-adapted to’ the nozzle of the bellows, and which; 
admits the air only into the cavity of the bladders, and not. 
into the {pace betwixt the bladders and bellows, we hall! 
then have a perfect reprefentation of the mechanical ftruc-. 
ture of the thorax. The bellows will reprefent the thorax, 
divided in the middle by the mediaftinum ; the bladders 
will reprefent the lungs of the right and left fides; and the 
tube, which communicates with the bladders and the ex-; 
ternal air, will reprefent the trachea, The only thing; 
which is wanting to render this mechanical repre entation 
perfeét is, that the bladders fhould exattly fill the bellows, 
fo as to leave no air betwixt them and the bellows. 

It is evident, fays Dr. Halliday, that when we lift up the 
handle of the bellows, the bladders will be filled by the ex- 
ternal air rufhing in through the tube, which communicates 
with both, and that, when we deprefs the handle, the air 
will be again expelled. Dr. Halliday conceives that this 
is exaGtly the way in which the lungs are filled and emptied 
in refpiration. The cavity of the thorax being enlarged, 
by the contraétion of the diaphragm and intercoftal mufcles, 
&c. a vacuum is formed, into which the air rufhes through 
the trachea, and we perform what is called a on 
whereas, by the contra¢tion of the abdominal mufcles, and 
relaxation of others, the cavity of the thorax is diminifhed, 
and the air is expelled, or we expire. 

The bellows and bladders, continues Dr. Halliday, will 
alfo ferve to illuftrate the cz fes of injury mentioned as giving - 
rife to emphyfema, and firlt as occafioned by the pleura pul- 
monalis of one fide being wounded, or ulcerated. This 
cafe is, in many refpeéts, the fame as if an opening were 
made in one of the bladders, and which opening would 
form a communication with the fpace betwixt the bellows 
and bladder on one fide. Now, fuppofe that. this 8 
place while the handle of the bellows is depreiled, as foon’ 
as the handle is raifed, air will rath into the fpace betwixt 
the bladder and bellows, and, if you keep the handle up 
for a little time, the bladder will collapfe altogether, and the. 
place which it naturally occupied, when diftended, will, 

now 
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now be occupied by the air, If we attempt to force out 
the air by depreffing the handle of the bellows, we {hall 
find that this cannot be done; for there is no direé&t com- 
munication betwixt the bellows and external air; and, 
as the effufed air preffes equally on all parts of the collapfed 
bladder, it cannot efcape through it. » Dr, Halliday next 
explains, that by the action of the mufcles of in{piration, 
the preffure is removed from the furface of the wounded 
lung, and the air, which fhould have rufhed in and diftended 
the lung, now pafles through the wound, into the {pace be- 
twixt the pleura pulmonalis and pleura coftalis, In the living 
body the whole of the air infpited will not be thus effufed; 
but, as it mutt pafs through the lung, it will alfo at firft dif- 
tend it, more or le{s, according to the fize of the opening in 
the pleura pulmonalis, and this partial dilatation of the 
wounded lung will always happen while air continues to be 
infpired on that fide. As foon as expiration begins, the 
general cavity of the thorax being thereby diminifhed, the 
efiufed air will be compreffed againit the wounded lung; 
but none of the air which has efcaped can re-enter the lung 
again, becaufe the whole of the air contained in the lung 
mutt be forced out, and the preffure againft every part of the 
collapfed lung being equal, will prevent the effufed airfrom 
feparating any part, fo as to make a paflage for itfelf into 
the trachea. In this manner frefh air is accumulated in the 
{pace betwixt the pleura at every infpiration, while none 
is allowed to efcape during expiration, and the quantity 
accumulated at laft will be equal to that which was received 
into the other Iuug, during the moft powerful infpiration 
after the accident. Dr. Halliday next notices, that this 
kind of accumulation of air in the cheft has been denomi- 
nated thoracic emphyfema, and has been fuppofed to have 
fometimes proved fatal, without any more extenfive diffufion 
of the air. 
_ Dr. Halliday afterwards informs us, that when an open- 
ing exifts both in the pleura pulmonalis and. pleura coftalis, 
the fame circumftances happen as in the foregoing cafe, 
till the lung has collapfed; but, that if the patient now at- 
tempt to expire, the injured fide of the thorax muft con- 
tinue diftended, notwithitanding every effort. However, in 
general the air makes a way for itfelf through the cellular 
membrane, and as the paflage of air into the cavity of the 
thorax, during infpiration, is eafier than the return of that 
which has been already effufed into the cellular membrane, 
this effufion continues to go on with great rapidity, while 
the patient lives, fo as to occafion what has been termed /ub- 
cutaneous emphyfema. 

The above writer alfo obferves, that in the cafe of a 
wound which fimply penetrates the cheft, without hurting 
the lungs, if the accefs of air be more free by the wound 
than by the trachea, more air will enter during infpiration 
into the cavity of the thorax than into the lungs; and that 
if the accefs of air be, on the contrary, lefs free, then alfo 
lefs air will enter the thorax than the lungs. However, 
Dr. Halliday remarks, that in the fame proportion as air 
enters into the lungs, or into the cavity of the thorax, it 
will likewife be expelled from thefe cavities during expira- 
tion. Hence, air would not accumulate in the thorax, did 
not the lungs always tend to collapfe from their natural gra- 
Vitation. Perhaps no author has offered a more accurate 
and {pirited defesiption of an emphyfema arifing from a 
fraGtured rib than Mr. John Bell, of Edinburgh. This 
entleman remarks, that when a rib is broken, the point of 

the brokea bone is preffed down upon the furface of the 
lungs, {6 as to lacerate them. It is often from the flighteft 
aud moft fuperficial wound of this kind, that the emphy- 
fematous tumour proceeds, the laceration of the lungs exe 

tending to fo inconfiderable a depth in the lungs, that it does not even oceafion the leaft {pitting of blood, or any other 
fymptom of a deep wound; and Mr. John Bell obferves 
that if the patient die, the wound cannot be feen even afer 
diffection ; but can ouly be difcovered by inflating the 
lungs. ' Yet, fays this gentleman, the furface of thelunos 
being touched even in this flight way, the air efcanes from 
them at every infpiration; the air which is then within the 
cavity of the thorax is of courfe compreffed, fo that at the 
next expiration this compreffion mutt force the air either 
back again into the lungs, or elfe out of the wound in the 
parietes of the thorax, and thence among the cellular fub- 
itance furrounding the broken rib. Thus, obferves Mr. 
John Bell, in every infpiration there is a fuétion of fome 
air, which is drawn through the wounded lungs, the air 
expands in the cavity of the thorax, the luns which gave 
out that air fubfides again, and lies almott entirely quiefcent 
partly from the wound in it, which, like a rent in a blad. 
der, prevents it from being inflated, and partly from the 
preflure of the air in the cavity, in which there ought to 
be a vacuum to make the lung expand. Every new infpira- 
tion draws more air from the wounded lung, and every new 
expiration drives more air out into the cellular fubitance, 
There is no further outlet for the air, which makes its way 
forwards, and (to ufe Mr. John Bell’s expreflion) under- 
mines the ‘common {kin with wonderful rapidity. Thus 
the emphyfematous crackling tumour appears firft over the broken rib, or over the wounded point of the thorax : then 
extends over the whole cheft, attended with creat opprels 
fion of the breathing; then over the neck and face, and filling the eye-lids particularly, fo that the eyes are abfo: Intely clofed. Next it fpreads over the belly, and down 
the thighs. At laft, the private parts become enormoufly 
fwollen, and ao part efcapes this tumour, except the palms 
of the hands and foles of the feet. More air, fays Mr. John 
Bell, 1s every moment drawn out from the wound of the 
lungs, and driven under the fkin; the patient is every mo- 
ment more and more opprefled; till, at laft, the breathing 
1s quite interrupted, the pulle flags, the extremities grow 
cold, and the patient, if he be not relieved by fome opera- 
tion, mutt die. ‘ - 

According to the fame writer, the wounded lungs col- 
lapfe, and continue in this ftate until the breach in them 
has healed, which happens in a very few days. From the 
moment when the lungs are wounded, the ufe of the 
wounded lobe is loft, fo that if the right lung be the one 
injured, the breathing is entirely carried on by the left, only 
half the quantity of air is infpired, and the re{piration is at- 
tended with difficulty. Mr. John Bell confiders this col 
lapfe of the injured lung, which mutt inevitably continue for 
at lealt a few days, a chief means of fafety, at the fame time 
that it is a caufe of diltrefs. He obferves, that when the 
lungs are unfolded their veflels have their full diameter they 
hold their full proportion of blood, and, if they were not 
collapfed, their wounded veffels would be in a condition to 
emit a confiderable quantity of blood. But, the fac is 
when one of thefe organs is wounded, it collapfes towards 
the {pine, and can no more be filled than a torn bladder can 
be inflated. The lung is alfo oppreffed by whatever air or 
blood may be effufed in the cavity of the thorax. The col- 
lapfe of the lung caufes lefs blood to be extravafated in the 
cheft, and lefs to be thrown into the bronchiz, which latter 
kind of hemor hage is even more dangerous than that 
which takes place in the cavity of the pleura, becaufe it 
may not only affeét the wounded lung, but obftruét the 
entrance of air into the other one, fo as to produce a fatal 
fuffocation, ; 
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Mr. John Bell very judicioufly remarks, that, if the in- 
jured lung were notto collapfe, it would be difficult to 
conceive, howthe breach could ever be healed; for, the 
air would be continually ilreaming through the wound, 
which becoming alternately dilated and contraéted, like that 
of an artery, could never clofe. However, fice the 
Wounded lung lies in a collapfed ftate, the edges of the 
wound are in contact with each other. We find by diflec- 
tion, that a flight effufion of blood, a degree of liver, a 
{welling, thickening, and inflammation, take place round 
the wound, and thus, in two days, the breach is clofed. 
The lung becomes again entire, and capable of refuming 
its funétions. 

Mr. John Bell alfo takes notice, that the blaft of-air, from 
a wound in the thorax, is often fo ftrong, that at eve 
breath it is capable of extinguifhing a candle, and rufhes 
out with a confiderable noife. This ftream of air, fo far from 
being a fign of wounded lungs, is often moft remarkable, 
when the lungs are abfolutely entire. Itis a fign of afree 
and open wound in the cheft ; but, by no means of wounded 
Jungs ; for whether thefe organs be wounded or not, the 
air enters fo freely by the outward wound, when ample and 
direct, that there is no vacuum formed to give the lung play, 
and it muft collapfe, till the external wound has healed. © 
Wounds of the thorax, therefore, are totally different 
cafes from wounds of the lungs. When the cheft has a 
large free opening made intoit, it is (as Mr. John Bell de- 
fcribes) like a pair of bellows, having a large air-hole, which 
admits the air every time the brealt rifes; and expelsit again 
as often as the breaft falls down. The air is alternately 
‘drawn in, and thrown out at every refpiration, with a {trong 
blaft; but, whatever air iffues through the wound, had 
been drawn in by the wound, and had never paffed through 
the lungs. Hence, when there is a free opening made in 
the thorax, no vacuum can form fo as to lead to the expan- 
fion of the lung, and whether entire, or injured, it muit be 
in a collapfed itate. 
We may be convinced, that thelung, on the fide oppo- 

fite the wound, is adequate to the temporary fupport of 
life, by the recolleGtion of feveral kinds of cafes. Whena 
large free opening has been made into the chelt by fome.ac- 
cident, or by the furgeon’s knife, the lungs on the injured 
fide of courfe collapfe; yet, the patient has often been 
known to live with tolerable eafe in this condition, until a 
perfect recovery has followed. When the right or left lung 
has been utterly prevented from becoming expanded, in 
confequence of the preffure of air in emphyfema, water in 
hydrops pectoris, or pus in empyema, the patient has 
often lived a confiderable while in this ftate, and ultimately 
got well. Perfons have lived fo long with difeafe in the cheft, 
that when they have died, and their bodies have been opened, 
only a fmall knob, or tubercle of the lungs on one fide, has 
been found remaining. See Koelpen de Empyemate Ob- 
fervatio, p. 135, 136. 

When the lungs are wounded by the point of a broken 
rib, or when they are injured by a narrow ftab in the thorax, 
the air-cannot readily efcape from the cavity of the cheit, 
while at every infpiration more and more is drawn out from 
the lungs, tillat laft fuch a quantity accumulates, that it 
not only oppreffes thelung, which is on that fide, but by 
hindering the free action of the diaphragm, and loading the 
mediaitinum, it opprefles the other lung alfo. In this 
manner, the breathing becomes gradually more and more in- 
terrupted; the pulfe finks; the extremities grow cold; and 
after great tofling, and undefcribable anxieties, the patient 
dies. All thismay happen, even whena part of the air efcapes 
through the breach in the pleura coftalis, fo as to inflatea 

great part of the common cellular membrane of the body, 
See Difcourfes on the Nature and Cure of Wounds by John 
Bell, vol, ii. 

From what has been ftated, it muft be evident, that the 
emphyfematous fwelling itfelf, or, in other words, the dif- 
fufion of air in the cellular fubttance, isa matter of fe. 
condary confequence, and, that the great peril of an em- 
phyfema depends on the manner in which one fide of the 
cheft may become fo diftended with air, that the preffure 
produced on the diaphragm, mediaftinum, and oppofite lung, 
occafions a fatal interruption of refpiration, 

However, in cafes in which there is a free and open 
wound in the parietes of the cheit, or when the furgeon 
has made an ample and direé& incifion into the thorax, the 
opening, iv fad, does not relieve the lung on the fame fide, 
but the oppofite one, by obviating the preffure of any 
confined air on it. In the mean while, the lung on the 
wounded {fide lies in a collapfed itate, till the wound in it 
has healed. 

It iscurious to obferve, how few of our beft modern furgical 
writers have had accurate notions concerning emphyfema, 
Hewlon, Benjamin Bell, and Bromfield, have all fallen into 
the miltake of {nppofing it poffible to make the wounded 
and collapfed lung immediately, expand again by exhanfting 
the air from the cavity of the pleura. Mr. Bromfield writes, 
‘in cafe an opening is made between the ribs, anda cannula 
introduced, whofe diameter is larger than the wound of the 
lungs, the air will be forced out as fait as it efcapes from the 
lungs, therefore the lungs will have room for their expane 

fon,” &c. See Chirurgical Cafesand Obfervations. 
Mr. Hewfon obferves, ¢¢ it is natural to fuppofe, that 

the wound of the pleura and intercoftals may fometimes be 
too {mall to fuffer the air to get readily out into the cellular 
membrane, and to inflate it, but may confine a part of it 
in the cavity of the thorax, fo as to comprefs the lungs, 
prevent their expanfion, and caufe the fame fymptoms of 
tightnefs of the cheit, quick-breathing, and fenfe of fuf- 
focation, which water does.”?> Mr. Hewfon feems to have 
no idea of the danger of fuffocation proceeding from the 
preffure on the oppofite lung, and though he wrote pro- 
fefledly to recommend paracentefisthoracis in thefe cafes, 
he advifes making a {mall incifion, rather than a large one, 
left the air foould enter, and hinder thé expanfion of the lungs. 
Med. Obf. and Ing. vol. iii. 

Mr. Benjamin Bell has undoubtedly rua into moft ftrange 
abfurdities in the defcription in his Syftem of Surgery, of 
lans for expelling the air from the furface of the lungs, 

“‘ While the wound yet remains open,” fays he, “let the 
patient, in a flow gradual manner, make d full in/piration, 
by whicha confiderable quantity of the collected air will be 
difcharged. Thisbemg done, the fkin muft be inftantly 
drawn over the fore, fo as to coverit completely during ex- 
piration ; and if the wound be moderately opened durin 
infpiration, the whole quantity will be foon expelled.” 

In this paflage, the author has obvioufly confounded the 
words expiration and infpiration, befides difplaying igno- 
rance in thinking it praéticable to make the collapfed 
wounded lung rife up again by fuch proceedings. 

The fame author remarks: ‘* the other means which we 
with to propofe for drawing off air from the thorax, is fuc- 
tion; an exhautting fyringe may be fitted with fucha mouth 
of ivory or metal, as will allow it to be clofely applied over 
the orifice in the pleura :”? He adds, that ‘as much diitrefs 
has, on fome occafions, enfued from both cavities of the 
cheft being at the fame time laid open, it ought never to be 
attempted.” He afterwards imputes the danger, not to 
the collapfe of both the lungs, but to the inflammation 

likely 
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ies of the cheft at once. 
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‘likely to arife from the admiffion of air into the two cavi- 
The faét is, a free opening 

made into each fide of the cheft at the fame time would 
he ii ftantly followed by a collapfe of both lungs, and im- 
mediate fuffocation. ‘There would neither be time for any 
inflammation to arife, nor for relieving the patient with ex- 
hautting fyringes. § 
There is certainly a poffibility of making the lungs ex- 

and again, by fyringes, &c. as foon as the breach in them 
as healed, or the injured air-cells have been clofed with 

eoagulating lymph; but, the propriety and utility of the 
plan may be juftly called in queftion. ‘The introduétion of 
pipesinto the cheft cannot be done without irritation; no 
more air can efcape from the lung now the air-cells are 
clofed ; what is already effufed in the cheft will be abforbed, 
and the lung expand again, in proportion as this is effected; 
and fhould the diaphragm and oppolite lung fulfer dangerous 
prefflure from the large quantity of accumulated air, relief 
‘may be derived from making an opening in the diftended fide 
of the cheft, fufficient for letting out a certain quantity of the 
confined air. In this inftance, a {mall pun@ure in the pleura 
‘would fuffice: the cafe is not like fome others, in which the 
breach in thelung is not clefed, anda very free and dire& 
‘opening is required, in order to let the air efcape from the 
thorax, as faft as it paffes out of the wound in the lung 
itfelf. By this ftep, and no other, can we prevent the 
fpreading of the emphyfematous fwelling over the whole 
body, and what is of {till higher moment, a perilons degree 
of preffure on the diaphragm and oppofite lung. 

Some of the moft remarkable cafes of emphyfema, on re- 
‘cord, are related. by M. Littre, M. Mery, Dr. Hunter, 
and Mr. Chefton, in the Mem. de l’Acad. Royale des 
Sciences for 1713, Medical Obfervations and Enquiries, 

-vol. ii, and Pathological Enquiries. 
With refpe& to the treatment of emphyfema, when the 

air becomes effufed in the cellular fubftance round a wound, 
which merely injures the parictes of the cheft, the heft 
plan muft be to direét the patient to expel as much of the 
‘ait from the thorax. as he can, by making long expirations, 
the opening being regularly clofed when the patient en- 
larges his cheft in infpiration. After getting as much air 
'as poflible out of the thorax in this manner, the edges of 
the external wound may be carefully brought together, and 
well covered with adhefive plaifter, compreffes, &c. fo as to 
prevent the ingrefs of any more air into the cheft. The 
emphyfematous {welling can now no longer increafe, or, at 
‘all events, can only do fo as long as whatever air is ftill in 
the cheft continues unexhautted ; and in proportion as it 
becomes effufed, or is abforbed, the lung muft expand and 
refume its funétion again. In this particular inftance, as 
there isno breach in the lung, the pratitioner, if he thinks 
‘proper, may endeavour to make the vifeus expand again 
at once, by drawing the air out of the cavity of the pleura 
‘with a fynnge. owever, fince all examples of emphyfe- 
ma, which are attended with urgent {ymptoms of fuffoca- 
tion, are accompanied by a wound or laceration of the air- 
‘cells of the lung, we cannot rationally attempt to make this 
‘organ immediately expand again by meansoffuGtion. The 
thing is not practicable, becaufe how can we exhauft the 
‘air from the cheft, as long as more is capable of paffing out 
‘of the opening in the Jung itfelf. We have likewite al- 
‘ready explained, that the collapfed ftate of the injured lung 
“ie the moft favourable for the clofure of the wound in it, 

| 
‘and for the prevention of hemorrhage from its veffels. . 

~ Tn all confiderable cafes of emphyfema, the air, effufed in 
ithe cavity of the thorax, and common cellular membrane, 
4s dérived from a rent, ov wound in the fubflance of the 
* Vor. X11. 
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lungs. The worl fymptoms in thefe inflances, as we have 
already repeatedly itfifted upon, depend on the preffure of 
the air confined in the injured fide’ of the thorax, on thé 
diaphragm, and oppofite lung. Both this accumulation of 
air, and the diffulion of another portion of it in the cellu- 
lar texture of the body, are entirely owing to one circum. 
ftance, viz. there being no free and dire& paflage through 
which the air can eftape outward, as fatt as it pafles out 
of the breach in the lung. 

The inflation of the external parts with air, a thing which 
often takes place in an enormous degree, is not itfelf a 
cafe of urgent danger, and, indeed, it ts fo far a favourable 
event, as it proves, that the air effufed from the lang can 
efcape from the cavity of the pleura in’ a certain meafure. 
If it could do fo with fufficient celerity, no oppreffion of 
the diaphragm and oppofite lung would be occationed. 

Tn cafes of emphyfema, Mr. John Bell recommended the 
following treatment to be adopted, rit. Upon obferving 
the crackling tumour begin to form over a fraGtured rib, 
{mall punétures fhould be made with the point of a lancet, 
and, if the inftrument be carried deeply etiough, the air will 
rufh out in an audible manner. As this air was in the 
thorax before it came into the cellular fub{tance, it is plain, 
that the thorax is ftill full, and that the lung of that fide is 
already collapfed and wfelefs, and muft continue fo for a cer- 
tain time; that is until the breach in it is clofed, The 
purpofe, therefore, of making thefe fearifications, aud efpe- 
cially of making them fo near the fraGtured part, is net to 
relieve the lungs, but merely to keep the ait from {preading 
more widely beneath the fkin. 
When the emphyfema proceeds from a narrow ftab in the 

cheft, the pra€tice fhould of courfe be the fame, in the fame 
ftage of the cafe, or, in other words, at the period when 
the external emphyfematous {welling is in an incipient ftate, 
The two examples refemble each other, inafmuch as the 
lungs and pleura coftalis are wounded in both cafes, and the 
air, which paffes through the breach in the pleura, cannot 
make its way completely outward; but becomes diffufed 
in the cellular membrane. 

2dly. If, before the furgeon arrives, the air fhould have 
{pread to very remote parts of the body, as to the fcrotum 
and down the thighs, it will be eafier, fays Mr. John Bell, 
to make fmall punétures in thofe parts, in order to let out 
the air directly, than to prefs it along the whole body, till 
it arrives at the punctures, made on the cheit, over the 
wounded part. 

3dly. If, notwithftanding free punctures, and preffing out 
the air in this way, it fhould be found by the oppreffion, 
that either air or blood is accumulating within the eavity 
of the thorax, fo as to opprefs not the wounded lung only, 
which, from the firft, is of courfe collapfed and ufeleis, but, 
alfo, fo as to opprefs the diaphragm and’ other lung ; then 
a freer incifion muft be made through the {kin and mufcles, 
and afmall one in the pleura coftalis, in order to let the con- 
fined air out of the thorax. 

In the courfe of a few days the wound in the collapfed 
lung becomes clofed’by the adhefive inflammation, in which 
rocefs’ the breach in the air-cells is fhut up with coagu- 
ating lymph, and the air can no longer get out of them 
into the cavity of the cheft. The air, which is already 
there, is alternately abforbed, and’ the lung, expanding’ in 
proportion, refumes its original funétions. 

Emphyfema has been Known to arife from the burfting 
of a vomica, and ulceration of the furface of the lungs; 
but the air, which efeapes in this inftance, cannot find its 
way into the cavity of the thorax, becaufe thé inflammation, 
which precedes the abfoefs and ulceration of the aS 
ai : ' clofes 
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clofes thofe which are adjacent, and produces an adhefion 

of the edges of the vomica, or ulcer, to the inner furface of 

the chell, fo as entirely to feparate the cavity of the abfcefs 
from that of the thorax. We do not know of any example, 

in which the fymptoms. imputed to the confinement of air 

in the chelt, originated in confequence of fuppuration and 

ulceration of the furface of the lungs. However, Palfyn, 

Dr. Hunter, and the author of the article “* Emphyfema’’ 

in the French Encyclopedia, have feen cafes, in which 

emphyfema has arifen from abfceffes of the lungs, attended 

with adhefion to the pleura, and ulcerations in the fituation 

of fuch adhefion. In thefe cafes, the pus having made its way 

through the pleura, and intercoftal mufcles, the air efcapes 

alfo through the fame traét, fo as to get into the cellular 

‘membrane on the outfide of the cheft. 
A certain degree of emphyfema has been obferved to be 

ocealionally produced by a violent effort of refpiration. In 

the inftances referred to, the air is faid firft to make its 

appearance about the clavicles, and afterwards to {pread 
over the neck and adjacent parts. The violent efforts of 

parturition have alfo been remarked to occafion a fimilar 

fymptom ; but without being “followed by any bad con- 
fequences. See Medical Communications, p. 176. 

In the fourth volume of the Mémoires de Academie de 
Chirurgie, 4to. M. Louis has defcribed an emphyfema of 

this latter fort, which, on account of its caufe, and the 

indication which it affords the practitioner, is highly im- 
ortant. M. Louis had occafion to remark the uccurrence 

in a young girl, who died fuffocated, from a bean falling 

into her wind-pipe, and he confiders the kind of emphyfe- 

ma in queltion as a pathognomonic fymptom of fuch an ac- 
cident. If this opinion be correct, a knowledge of the cir- 
cumftance mult be of great importance to the practical 
furgeon; for, if making an opening into the trachea, and 
attempting to extraét the foreign body be delayed, from 
any doubt concerning the nature of the cafe, the patient will 
inevitably die of fuffocation. In the cafe which firft 
attraéted the attention of M. Louis to the fubjeét, the 
emphyfema made its appearance on both fides of the neck 
above the clavicles, and came on fuddenly, on the third 
day after the foreign fubftance had fallen into the trachea. 
On examining the body, after death, the lungs and medi- 
aftinum were alfo found to be in an emphyfematous ftate. 
The retention of air by the extraneous fubflance produced, 
according to M. Louis, at every attempt to expire, and, 
particularly, during the violent fits of coughing, a ftrong 
propulfion of this fluid towards the furface of the lungs into 
the {pongy fubftance of thefe vifcera. The air next infinuated 
jtfelf into the cellular texture, which unites the furface of 
the lung to the pleura pulmonalis ; and, by communications 
from cells to cells, it occafioned a prodigious {welling of tke 
cellular fubflance, between the two layers of the mediaf- 
tinum. ‘T'he emphyfema increafing, at length made its ap- 
pearance above the clavicles. This tumefaction of the 
lungs and furrounding parts, in confequence of air getting 
into their {pongy and cellular texture, is an evident caufe 
of {uffocation, and M. Louis obferves, that the {welling 
feems to be fo natural an effect of the prefence of a foreign 
body in the trachea, that one can hardly fail to think it an 
effential fymptom, though no author has made mention of it. 
An emphyfema of the head, neck, and cheft, has alfo 

been noticed in fome typhoid fevers. Dr. Huxham relates 
an inftance of this fort, which took place in a failor of a 
fcorbutic habit. Medical Obfervations and Inquiries, 
vol, iii. art. 4. 

Surgical pratitioners have frequent occafion to remark 
the occurrence of a partial ——ee in cafes of gangrene, 
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Empbhyfema, arifing from wounds ia the thorax, is very 
often a cafe, complicated with large extravafations of blood 
in the cheft, and inflammation of the pleura and lungs; 
circumftances which mult greatly a the danger, and 
ought materially to influence the mode of treatment. 

The adhefions, fo frequently met with between the 
pleura coftalis and pleura pulnyonalis, muft obyioufly have 
the effeét of preventing the collapfe of the lung, in cireum- 
ftances under which it would otherwife happen. Were a 
wound to enter through the middle of any adherent parts, 
it is plain that no air could find its way out of the lung into 
the cavity of the thorax. 
EMPHYTEUSIS, inthe Civil and Canon Law, the 

letting out of poor barren lands for ever, or at leaft for a 
long term of years, on condition of the tenants cultivating, 
meliorating, or mending them, and paying a certain yearly 
confideration. 

The word is formed of the Greek, euQurevess, which fig- 
nifies an engraftment, and by metaphor, a melioration or 
amendment; for as we only graft trees to mend them, fo a 
man only alienates his land by emphyteufis, on condition 
of having it amended. 

Emphyteufes are a kind of alienations, differing from fales, 
in that they only transfer the dominium utile, the benefits of 
the ground, not the property, or fee-fimple. Among the 
Romans they were at firft temporary, afterwards perpetual. 

The twentieth canoa of the council of Carthage pro- 
hibits the bifhops feizing the church’s emphyteufis out of 
the hands of private perfons, unlefs they have been three 
years without paying rent. 
EMPIRE, the territory or extent of land under the 

command and jurifdiétion of an emperor, See Emperor. 
We fay the Roman empire, the empire of the Eait, the 

empire of the Weft, or the weftern empire, the empire of 
the Great Mogul, &c. 

Antiquaries diftinguifh between the medals of the upper 
aud Jower, or bas empire: the curious only value oe of 
the upper empire, which commences with Cefar or Au- 
guftus, and ends in the year of Chrift 270. 

The lower empire comprehends nearly 1200 years, reck- 
oning as low as the deftruction of Conftantinople, in 1453. 

They ufually diftinguith two ages, or periods of the lower 
empire; the firft beginning where the upper ends, viz. 
with Aurelian, and ending with Anaftafius, including about 
200 years; the fecond beginning with Anaftafius, and ending 
with the Palzologi, which includes about 1000 years. 
See Mepat. 

In ancient hiftory we read of four great monarchies or 
empires, viz. that of the Babylonians, Chaldeans, and Af- 
fyrians; that of the Medes and Perfians; that of the 
Greeks ; and that of the Romans. The firft fubfifted from 
the time of Nimrod, the fame with Belus, or, as others 
fay, from the time of Ninus, the fon of Belus, who founded 
it in the year B.C. 2059, according to Blair’s tables, to 
Sardanapalus their lait king, B.C. 820, and confequently 
lafted about 1239 years. But chronologers differ much 
concerning both the commencement and duration of the 
Affyrian empire. (See Assyria.) The empire of the 
Medes commenced under Arbaces in the year B.C. $21, 
and was united to that of the Babylonians and Perfians 
under Cyrus, in the year B.C. 538, and it clofed in the 5th 
year of Darius Codomannus, who was conquered by Alex- 
ander B.C. 331. The dominion of Perfia, after the death 
of Darius, was transferred to the Greeks. The Grecian 
empire lafted only during the reign of Alexander the Great, 
beginning in the year B.C. 336, and terminating with the 
death of this conqueror B.C, 323, his conqueits being 

vi 
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Vided among his captains. The Roman empire commenced 
with Julius Cefar, when he was made perpetual dictator, 
after the battle of Pharfalia, in the year uF the city 706, 
48 years B.C. Some, however, date the commencement of 
the Roman empire after the battle of Adium, with the 
fir year of Auguftus, A.U.C. 723, B.C. 31. The de- 
cline of the Roman empire may be confidered as principally 
owing to the defpotifm of Severus, and the paflive obedi- 
ence of the people. From this period we behold a train of 
emperors vicious, or impotent, either wilfully guilty, or 
unable to affert the dignity of their ftation. The empire 
itlelf gradually decayed, harraffed on all fides by powerful 
invaders, and convulfed by the furious contefts of domeftic 
foes. During the reign of Gallienus, 30 pretenders con- 
tended for the fupreme power, and added all the calamities 
of civil war to the misfortunes of this devoted empire. The 
power and influence of the emperors were likewile dimi- 
nifhed by the adoption of feveral colleagues, and by the di- 
vifion of the empire between the two fons of Theodefius the 
Great, A.D. 295. Arcadius was proclaimed emperor of 
the Ealt, and Honorius emperor of the Welt. The weftern 
empire contained all Italy, Spain, France, Britain, Ger- 
many, Pannonia, and Africa. The eaftern empire compre- 
hended Afia the Lefs, Arabia, Syria, Egypt, Lybia, and the 
feveral regions onthe Danube. The feat of the empire was 
removed to Byzantium by Conftantine, in the year of our Lord 
328: the Eait and Weft were then united under the title of 
the Roman empire, till the Romans proclaimed Charlemagne 
emperor, A.D. 800. From this epocha the Eaft and Weft 
formed two feparate empires; that of the Eaft, governed by 
Greek emperors, commenced under Nicephorus, A.D. 802, 
or, rather, was continued; but being gradually wéakened, 
terminated under Conftantine Palzologus, in 1453, when 
the Saracens, having fubdued Syria, Paleltine, Egypt, Cilicia, 
and other neighbouring countries, and having ravaged the 
reft of the Roman territories in the Eaft, befieged Conftan- 
+inople under Mahomet II. and became matters of it. From 
this period the city has been the imperial feat of the Turkifh 
or Ottoman emperors. The weftern empire, properly fo 
called, terminated with Auguftulus, fonof Nepos, A.D. 476, 
but being revived under Charlemagne, it ended with Charles 
Le Gros, who poffeffed all the dominioxs of Charlemagne, 
-A.D, 887, and it was afterwards known by the appella- 
tion of the empire or German empire. 

Empire, or the Empire, ufed abfolutely, and without 
any addition, long fignified the empire of Germany, called 
alfo in juridical aéts and laws, the holy Roman empire, 
S.R. 1. q. d. facrum imperium Romanum, which conftituted 
what was otherwife called the Germanic body. 

The empire had its beginning with the ninth century; 
Charlemagne being created firft emperor by pope Leo III. 

_ who put ‘the crown on his head in St. Peter’s church on 
Chriltmas day, in the year 800. 

_ Authors are at a lofs under what form of government 
‘to range the empire; fome fuppofe it to have been a mo- 
narchical ftate, becaufe all the members thereof are obliged 
‘to afc the inveftiture of their ftates of the emperor, and to 
take an oath of fidelity to him. 

Others maintain that it was a republic, or ariftocratic 
ftate, becaufe the emperor could not refolve or determine 
any thing without the concurring fuffrages of the princes. 
It is added, that if they required inveftiture from, and 
{wore fealty to him, it was only as head of the republic, 
and inthe name of the republic, and not in his own; juft as 
at Venice, every thing is tranfaéted in the name of the doge. 
Bee Doce. 

Laftly, others will have the empire to have been a mo- 
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narcho-ariflocratie ftate, i.¢. a mixture cf monarchy and 
ariftocracy ; becaufe, though the emperor in many cafes 
feemed to at fovereignly, yet his decrees and refolves had 
no force, in cafe the ftate refufed tz confirm them. 

In fine, we fhould rather choofe to call it an arifto-demo- 
cratic ftate, becaufe the diet, wherein the fovereignty is 
lodged, was compofed of princes, and the deputies of the 
cities, and was divided into three orders, or bodies, called 
colleges, viz. the college of eleétors, the college of 
princes, and the college of cities. 
We fay, diet of the empire, circles of the empire, 

fiefs of the empire, princes of the empire, eftates of the 
empire, members of the empire, capitulations of the empire, 
receflus of the empire, &c. See Correce, Diet, Cir- 
cLE, Prince, CapirutaTion, and Recessus. 
The ftates or eftates of the empire were of two kinds, 

mediate and immediate. The immediate ftates were thofe 
who held immediately of the empire, whereof, again, there 
were two kinds; the firft, fuch as had feats and voices ia 
the imperial diet; the fecond, fuch as had none. The medi- 
ate ftates were thofe who held of the immediate. 

The ftates which afterwards compofed the empire were 
the princes of the empire, the counts of the empire, the 
free barons of the empire, the prelates of the empire, the 
princeffes or abbeffes of the empire, the nobles of the em- 
pire, and the imperial cities. For an account of the fubfe- 
quent changes which this empire has undergone, fee 
Evectors, Emperor, and Germany. 
EMPIRIC, in Medical Hiftery, from the Greek word 

iurepix, experience, an appellation aflumed by a fe& of 
phyficians, who contended that all hypothetical reafoning 
re{peCting the operations of the animaleconomy was ufelefs, 
and that obfervation and experience alone were the found- 
ation of the art of medicine. 

The origin of this fe is varioufly ftated by different 
writers of antiquity, who have attributed it to three dif- 
ferent perfons. The empiric phyficians themfelves feem to 
have confidered Acron of Agrigentum, who was a con- 
temporary and rival of Empepoctes, Ne pupil of Pytha- 
goras,) in the 7oth olympiad, as their founder; and Pliny 
has aflerted the fame opinion, in his iketch of the hiftory 
of medicine. (Nat. Hift. lib. xxix. cap.1.) ‘ Alia factioy , 
ab experimentis fe cognominans Empiricen, cepit in Sicilia, 
Acrone Agrigentino, Empedoclis phyfici au€toritate, com- 
mendato.”? ‘This account of the rife of their fe& was 
maintained by the empirics, in order to obtain the advan- , 
tage over the rational or dogmatic phyficians, who could 
only date their origin from the time of Hippocrates. But 
it has been juftly remarked, that the phyficians, who lived 
between the time of /E{culaptus, and the period, when 
philofophy and reafoning were applied to medicine, were 
empirics in faét, though not inname, in confequence of the 
rude and imperfeét ftate of the art, and cannot be regarded. 
as feQaries, fince all were at that time equally empirical. 

The beft hiftorians refer the eftablifhment of this fe& to 
a much later period; namely, to about the 123d olympiad 
(A.C. 260) ; but they are not agreed as to the individual, 
who firft promulgated the doétrine of empiricifm. Galen 
and others have afcribed the origin of the feé& to Philinus 
of Cos, who wasa difciple of Herophilus, to whom he 
was faid to be indebted for the firft hints of his fyftem. 
Herophilus was doubtlefs more attentive to the ufe of drugs 
than any of his predeceffors, and the empirics directed their 
views particularly to the difcovery of medicines: his nume« 
rous difcoveries in anatomy likewife led him, and ftill more 
his difciples, to queftion the value of the reafoning of their 
predeceffers, in whofe ftatements of fact they found fo much 
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errer, particularly in regard tothe ftrudture of the human 
body. — Little, however, is known with certainty refpecting 
this Philiaus, Galen quotes him, when writing on the 
f{ubjeé of the compofition of medicines; and he is faid to 
have written on the nature of plants, andto have commented 
on the writings of Hippocrates. 

Celfus, however, afferts, that Serapion was the firft who 
maintained the doétrine, that the application of reafoning 
and philofophy to the art of medicine, was of no avail, and 
confined the ftudy of it to practice and experience. (De 
Medicina, Pricf.) Serapion was born, and practifed medi- 
cine at Alexandria, and appears to haye been contemporary 
with. Philinus, and the difciples of Herophilus. Galen ac- 
cufes him of having fhewn a contempt for Hippocrates and 
all his predeceflors, in his writings, and of praifing himfelf 
on all occafions, (Galen. de fubfigurat. Empir. Cap. ult.) 
Apollonius, Glaucias, Heraclides gf Tarentum, and others 
of no {mall note (‘non mediocres yiri’?) followed in the 
fieps of Serapion, according to Celfus. Heraclides was 
one of the moft.famous of the empirics, and appears to 
haye been the firft to employ that valuable fubftance, opium, 
in the practice of medicine. Many other names are on re- 
cord, as belonging to this feét, antecedent and pofterior to 
Heraclides: one of the lateft was Marcellus, who lived in 
the time of Theodofius, and appears to have held fome 
office in the court of that emperor, and was probably there- 
fore aChriftian. He has left a treatife on medicines, com- 
piled from xarious writers, and adapted to the cure of all 
difeafes. The artof medicine, indeed, is indebted to the 
empirical phyficians for many important additions to the 
Materia Medica. With refpeét to the doGtrines of the fe, 
however, and the principles on which they defended them- 
felvesagainit the dogmatics, we have no other accounts, 
thanthofe which their adverfaries have given, in quoting 
them with a view to their refutation; all their works upon 
thefe topics have perifhed. Celfus and Galen have ftated pro- 
bably the greater part of the leading points of their tenets. 

The empiric fyftem, as the term imports, was founded 
altogether upon experience: and thofe, who belonged to 
this feét have remarked, that there are three modes by which 
we learn, from experience, to diftinguifh what is advanta- 
geous and what ic prejudicial, in regard to our health. The 
firft of thefe, aad the moft fimple, arifes from accident. A 
perfon, for example, having a violent pain in the head, 
happens to fall, and divides a veffel in the forehead; and it 
is obferved that, having loft blood, his pain is relieved. 
Under the fame mode, they include the experience which is 
acquired by obferving the fpontaneous operations of the 
conftitution, where no remedy has been applied, as in the 
following cafe: a perfon labouring under a fever, finds his 
difeafe mitigated, after a hemorrhagy from the nofe, a pro- 
fafe perfpiration, or a diarrhea. The fecond mode of 
gaining experience, is, that, in which fomething is done 
by defign, with a view to afcertain what will be the fuecels 
of it: as, for inftance, when a perfon, having been bitten 
by aferpent, or other venomous creature, applies to the 
bite the firft herb that he finds; or when a man attempts 
to.alleviate the fymptoms of an acute and burning fever, by 
drinking as copiouily as he is able of cold water ; or when 
-a perfon tries aremedy, fuggeited to him by a dream, as 
was frequently done in heathenifh times. ‘The third mode 
of experimenting, is that which the empirics termed imi- 
tative ; which 1s purfued in cafes, when, after having re- 
marked the effeCis refulting from accident, or the {pontane- 
ous aétions of the fyftem, on the one hand, or from defign 
on the other, we make an attempt to accomplifh a fimilar 
refult, by imitating that, which was done on thofe occafions. 

This laft fort of experience, they contend, is that whicl 
peculiarly conftitutes the art of medicine, when it has been 
frequently repeated. ‘They call that ol/erwation, (tenet) 
or autopfia (avsera2,) which each individual fees himfelf>: 
and ufe the term Aiflory, or record, (i;ropiz) for fuch obferv- 
ation when committed to writing; that 1s, the auvopfiay. 
or perfonal experience, confifts oF the obfervations which. 
each perfon, has made, by his attention to the Pa of a 
difeafe, whether in regard to its fymptoms and changes, or 
to the remedies employed; while the record is a ort of 
narration or regilter of all that was obferved by thofe in- 
dividuals ; which regifter being completed, (i.e. including; 
all the difeafes, incident to mankind, and the remedies ad- 
miniftered for their alleviation,) the art of medicine would 
be eflablifhed with a confiderable degree of certainty. But 
as new difeafes fometimes occur, in regard to which neither 
our perfonal experience, nor the obfervations of others, can. 
furnifh us with any aéliftance ; and we meet with diforders. 
in particular fituations, where the means of relief, fanétioned 
by experience elfewhere, are not within our reach ; we mult. 
neceflarily have recourfe to fome other expedient in order to 
alleviate the fufferings of the patient. The empirics were 
provided againft this particular difficulty, in what they 
termed a /ub/litution of fimilar means, (tranfitus ad fimile,. 
as the Latins have tranflated it.) This was a new experi- 
ment, which they inftituted, after having compared one: 
difeafe with another; or one part of the body with another;. 
of fimilar ftru€ture; or, laftly, one remedy, the nature of 
which was afcertained by experiment, with another which: 
refembled it. ‘* They tried, for example, in herpetic erup- 
tions the remedies which had relieved ery/ipelas ; in the dif-. 
eafes of the arms, they employed the expedients which, 
had been praétifed in thofe of the /egs; and if they could- 
not procure guinces, which are an auftere fruit, they ufed: 
medlars, which are not {o.”? 

Obfervation, then, record, and the Lb fitation of fimilar 
means, were the three fundamental refources of the art of 
medicine; according to the empirics; and thefe were de-. 
nominated by Glaucias, and others, the tripod of medicine 
(spires rnséecpints.) : 

There is obvioufly a great deal of good fenfe and found: 
philofophy in this doétrine of empiricifm. It points out 
the true mode of inveftigating the phenomena of nature, by 
unwearied experiment ; the mode which Bacon laboured to- 
inculcate on the dogmatifts, and hypothefis-mongers of his. 
age, which Newton fuccefsfully purfued, and which has. 
led the philofophers of later times to the developement 
of that fund of natural knowledge in the feiences of elec-. 
tricity, chemiftry, mechanical, and every branch of natural 
philofophy, by which modern inquiry is diftinguifhed.. 
Compared with this {pecies of inveftigation, how futile are 
the {peculations, mifnamed philofophy in the f{chools, rela-- 
tive to elements, andeffences, which bad no exiftence, exe. 
cept in the imagination of the difputants. For it muft be 
obferved, that theancient empirics did not difregard the 
dictates of reafon and refleétion; they only deprecated the 
application of them to circumftances out of the reach of the 
fenfes, and beyond the feope of experiment. Thofe mif-. 
chievous principles and practices, which their fucceffors or 
at leaft thofe who have fubfequently affamed the title, . 
have made the refuge of ignorance and craft, cannot be- 
alleged againft them, This is evident, from the clear and 
explicit ftatement of their tenets, which Celfus has tranf- 
mitted to us: in order to underftand which, it will be- 
neceflary to attend to the tenets of their opponents, the 
rationalifts or, dogmatics, as ftated by-the fame elegant 
writer. 

The 

7 



EMPIRIC. 
The dogmatic phyficians maintained the neceffity of a 

knowledge of the four following fubjeéts, in order tobe ableto 
cure difeafes; namely, 1, of the occult and effential caufes of 
difeale;. 2, of the evident canfes ; 3, of the natural ations of 
the conftitution, (or phyfiology;) and, laflly, of the internal 
parts, or anatomy. 1. Bythe occu/t caufes, they meant the ef- 
tential principles of the conftitution, or of animal life, under its 
various conditions of health and difeafe. And they held, 
that it was impoflible to cure difeafe, if we are ignorant of 
the circumiftances in which it confifts; for that different 
methods of cure mutt neceffarily be requifite, if a redundancy 
er deficiency of the four elements were the effential caufe of 
difeafe, according to the hypothefis of fome philofophers; 
or if all difeafe confit in depravations of the fluids, as 
was the opinion of Herophilus ; or, in difordered refpira- 
tion, as Hippocrates imagined; or in the paflage of the 
blood into thofe veffels, which naturally convey air, caufing 
inflammation, and that inflammation exciting the commotion 
ebferved in fever, according to the fuppofition of Erafiltra- 
tus; or in the obftruGtion of the invifible pores, by the cor- 
pulcles, or atoms, as Afclepiades contended. Againft this 
tyftem of reafoning by hypothefis, beyond the bounds of 
experimental inquiry, the empirics obje&ted upon the mott 
irrefragable principles. ‘*'The attempt,’ fay they, “to 
ferutinize the occult principles of animal life is. fruitlefs ; 
for ‘ nature isincomprehenfible:’ we may afcertain what fhe 
performs; but sow fhe performs it, is to us infcrutable. 
And the yery diffenfions among the theorifts, and the dif- 
ference of their accounts of thofe operations, evince the 
infcrutability of the fubje&. They cannot all be right; 
and why fhould we believe the flatement of one, rather 
than that of another? Why is Hippocrates more entitled to 
credit than Herophilus, or Herophilus than A{clepiades? 
It is obyious that we cannot decide in favour of the opinion 
of any of them, either from their arguments, or their practi- 
cal authority ; for the arguments of each may be fufficiently 
plaufible and confiltent with probability; and their practice 
may have been equally fuccefsful.. Indeed this very fact, 
that phyficians of the moft oppofite theoretical opinions 
have equally fucceeded in reftoring health to the fick, proves 
the independence of the art of medicine upon fuch difqui- 
fitions, and that their fuccefs is to be afcribed to their prin- 
ciples of cure having been deduced, not from their {pecula- 
tions about occult effential caufes, nor even about the natu- 
ral aétions, but from experiment, from what aétual practice 
hadtaught them. And {uch is the cafe in all other arts. 
The hufbandman and the pilot are not qualified for their 
re{pe€tive occupations by theory and difcuffion, but by prac- 
tice and experiment. Indeed if reafoning could enable a 
.perfon to cure difeafes, the philofophers would neceffarily 
be the beft phyficians; whereas, we obferve that they are 
gifted with an abundance of woxdls, but poffefs very little 
fkill in the art of healing.” 

2. With refpeét to the evident caufes, the dogmatifts 
underftood, by that term, the obvious exciting caufes of 
difeafes, fuch as heat and cold, fafting and excels in eating, 
&c., to the operation of which difeafes are often obferved 

.immediately to fucceed. The empirics admit the utility 
and importance of attending to thele caufes; but they con- 
tend that, however obvious they may be in many inftances, 
the method of cure is neverthelefs not apparent from them, 
as in ophthalmia, or ina wound;. but is afcertained only 
from experience, 

3. The natural adlions of the body, a perce Be of which 
the dogmatifts maintain to be ablolutels neceflary to the 
phyfician, are thofe operations of the conftitution, which the 
moderns comprehend under the term phyfiology; namely, 

the nature of refpirations of the concoction or digeftion of 
our food and drink, and its diftribution to the different 
parts of the body, which it nourithes; of the ‘rife and 
fall’ of the arteries; of fleeping and waking, &c.  With- 
ouf an acquaintance with the caufes of thefe actions,” tay 
the rationalitts, * it mutt be impoflible for any one either to 
fupprefs incipient difeafes, or to cure them when they are 
completely eftablifhed.”’ But of all thefe aGions, they 
deem the digeftion of the food the moft important, and 
infit more particularly upon the neceflity of its being under- 
flood. But in this point again there is great diflenfion amon 
them: fome of them, following the hypothefis of Erafiftra- 

tus, maintain that the food is conco&ted by mechanical at- 
trition; others, after Pliftonicus, the difciple of Praxagoras, 
affert that digeftion is produced by the putrefaGion of the 
food ; while others prefer the opinion of Hippocrates, and 
contend that it is effected by heat. The difciples of Afcle- 
piades, again, affirm that all thefe hypothefes are idle and 
futile, for that there is no fuch thing as concoétion, but that 
the alimentary matter, crude as it is received, is diftributed 
through the whole’body. Various as thefe opinions are, 
however, they do not difpute the neceffity of accommodating 
the food of the fick to the nature of the function; that is, 
if the conéoétion be the refult of attrition, then fuch food 
fhould be feleéted as is moft eafily broken down; if it be 
effected by putrefaction, then fuch food is to be chofen as is 
mott readily putrefcent ; if by heat, fuch as moft effeétu- 
ally cherifhes heat: but if there be no fuch procefs as that 
of concoétion, then all thefe kinds of aliment are improper, 
and fuch only fhould be taken as-moft completely refifts all 
change. _ In the fame manner, they contend, when a dif- 
ficulty of breathing occurs, or a morbid degree of fleep or 
watchfulnefs, that phylician will be the moft capable of 
curing them, who is acquainted with the nature of thefe 
funétions. 

Againtt this doGrine of the dogmatifts, it is evident that 
the arguments of the empirics were equally conclufive, as 
again{t their: preceding hypothefes, refpeéting the occult 
caufes. Their ftatements, that the very difference of the 
theories of the dogmatifts implies their want of foundation, 
and that the mode in which nature operates being incom- 
prehenfible, we muft be content with learning what fhe 
Operates, are obvious refutations of the futility of thefe, 
and indeed of all other hypothefes. “It is of no import- 
ance,’’ fay the empirics, ‘ to inquire in what manner the 
diftribution of the aliment through the body is accom- 
plifhed; our only ufeful inquiry is, what fort of aliment is 
mott eafily diftributed; and whether digeftion is performed : 
by heat or putrefaction, or whether it is not a digeftion, . 
but a diftribution only, is altogether immaterial, provided 
we know, from experience, what is moft eafy of digettion, 
or the contrary. TF or,’? they continue, the art of medi- 
cine, even in its infancy, was not deduced from fuch .hypo- 
thetical reafoning, but from experiments. Whence it was 
obferved, among thofe who were fick, and without phy- 
ficians, that fome, prompted by appetite, had immediately 
taken food at the beginning of their illnefs; while others, 
loathing victuals, had fafted altogether; and that the dif- 
eafe in thofe who had abftained from food had been alle- 
viated. It would be remarked, too, that fome took food 
in the pavoxy{m of a fever, others a little before it cime on, 
and others again after its remiflion ; and that it would agree 
the beft with thofe who ate after the removal of the fever. 
In like manner, it would be feen, that thofe who took food 
freely in acute difeafes, fuffered an aggravation of theirfymp~ 
toms, while the abftemious would not thus fuffer, 'Thefe 
and fimilar circumftances, occurring daily, would be noted 
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by diligent obfervers; and what had ‘been feen to fucceed 
molt generally, that they afterwards prefcribed to the fick. 
‘Such was the origin of the art of medicine, which, in con- 
fequence of the recovery of fome, and the death of others, 
taught us to difcriminate the ufeful expedients from thofe 
that were pernicious: and when remedies were difcovered by 
fuch experiments, then men began to reafon about their 
operation; for the art of employing remedies was obvi- 
oufly not the refult of reafoning, but explanatory hypo- 
thefes were fought for after the remedies were afcertained. 

4. The dogmatifts contend, in the laft place, that as pains 
and various diforders attack the internal parts, no perfon, 
in their opinion, can apply proper remedies to them, when 
difeafed, if he is ignorant of their fituation and appearance. 
Hence, they affirm, that it is necefflary to diffe&t the bodies 
of the dead, and to examine the vifcera and inteftines: and 
they extol the method of Herophilus-and Erafiftratus, who 
procured criminals out of prifon, by royal permiffion, and, 
having diffeGted them alive, contemplated. even while they 
were breathing, the parts which nature had before con- 
eealed ; and remarked their pofition, colour, figure, fize, 
arrangement, foftnefs, hardnefs, {moothnefs, and conneétion, 
as well as their proceffes and depreffions, or whac is inferted 
into and received by each part. “ For,” fay they, ‘* when 
any internal pain occurs, the feat of that pain cannot be afcer- 
tained by one who is ignorant of the fituation of the vifcera 
and inteftines; nor can he cure any part difeafed, who does 
not know what the part is. Befides, if the vifcera happen 
to be expofed in confequence of a wound, if the obferver 
be unacquainted with the natural appearance of each part, 
he cannot difcover what is found, and what injured or 
corrupted, and therefore is not qualified to cure that part 
which is difeafed. Even external remedies are applied 
with much more judgment by one who knows the fituation, 
figure, and fize of the internal parts. Nor can it be juitly 
deemed cruel (although it is generally fo reprefented) to 
put a few guilty individuals to torture, with a view to 
‘afcertain means of relief for all the innocent among man- 
kind in all fucceeding ages. 

To thefe arguments the empirics reply, that ‘ the pre- 
ceding doétrines of the dogmatifts were only idle and 
frivolous, but in this there is the addition of exceflive cruelty: 
for what can be more cruel than to cut open the abdomen 
and cheft of living men, and thus to render that benign art, 
which is the guardian of the health of mankind, the inftru- 
ment of torture, and that of the mofl atrocious kind? more 
particularly when it is confidered, that fome of the inform- 
ation, which is fought after with fo much barbarity, cannot 
be thus atquired at all, and that the reft may be afcertained 
without committing murder. For the colour, fmoothnefs, 
foftnefs, hardnefs, and other fuch qualities, are not the 
fame in the body, when diffe€ted, as when it was found: 
even in bodies that have fuffered no violence, thefe qualities 
externally are often changed by fear, grief, hunger, indi- 
geftion, fatigue, and a thoufand other inconfiderable affec- 
tions. Whence it is fill more probable, that the internal 
organs, which are ftill more delicate than the external, and 
to which even expofure to the light is new, muft be changed 
by the feverelt wounds, or rather by fuch fatal mangling. 
Nothing can be more abfurd than to fuppofe that appear- 
ances are the fame in a dying man, nay, in one already 
dead, as during life. The abdomen, indeed, may be 
opened, while a man yet breathes; but no fooner does the 
knife reach the thorax, and divide the tranfverfe feptum, 
which feparates the upper cavity from the lower, (which 
the Greeks call the diaphragm, daguyua,) than he immedi- 
ately expires; it is, therefore, the precordia and vifcera of 

a dead man which alone the butchering phyfician brings, te” 
his view ; and which neceffarily have the appearance of thi 
organs of the dead, and uot of thofe of the living. Thu 
all that is gained by the phyfician is the opportunity of 
committing a barbarous murder, and not that of witneffing 
the condition of the vifcera in a living man. If, however, 
any information can be obtained, as to the appearances of 
the internal parts while the individual yet breathes, accident 
often gives the prattitioner opportunities for fuch obferva- 
tion: for it frequently happens that a gladiator in the 
arena, a foldier in battle, or a traveller attacked by robbers, 
is wounded in fuch a manner as to expofe fome internal 
organ to view ; whence a fagacious phyfician will learn the 
fituation, pofition, conneétion, figure, and other circunt- 
ftances belonging to each, while he is endeavouring to re- 
lieve, and not to murder the patient ; and thus will acquire, 
through compaffion, that knowledge which others have ob- 
tained by the moft horrid cruelty. Moreover, it is clear, 
from the arguments already ftated, that it is not neceflary 
to mangle even dead bodies; which, though not cruel, is 
loathfome to the fight, as are moft of the circumftances 
conneéted with the dead; and whatever can be learned, 
refpecting the living, may be acquired during the treatment 
of their difeafes and wounds.’”? See Celfus, De Medicina, 
in Pref. 

The concluding obfervations, which deny the neceffity 
of anatomical knowledge, acquired by the diffe¢tion of dead 
bodies, appear to be the only point in the tenets of the 
empiric phyficians which is lidble to difpute. But even in 
this point, we are fatisfed, there is a great portion of 
truth, fo far as relates to the knowledge and treatment of 
thofe internal difeafes, to which the knife of the furgeon 
cannot reach; for the knowledge ‘of the appearances antl 
conneétion of the vifcera does not enable us to fuggeit the 
practical means of relief, when they become difeafed: ex- 
perience and obfervation alone, as the empirics contend, 
have taught us to apply the remedies. See an Effay on the 
Importance of Anatomical Knowledge to Medicine, in the 
Edinburgh Med. and Surg. Journal for Jan. 1809. P 

After having thus ftated the doétrines of the empiric 
phyficians, in oppofition to thofe of their epponents, Celfus 
has fubjoined a fenfible and judicious criticifm refpeéting the 
merits of both. But this is not the place to enter more 
fully into the fubje& ; we muft therefore refer thofe, who 
with for the opinion of that claflical phyfician, to his work 
already quoted. 

There is one point, which could not be well introduced 
under any of the preceding heads, which the dogmatiits 
conftantly threw out againft the empirics, namely, that new 
difeafes occafionally occur, for the cure of which, confé- 
quently, pra€tice and experience have afforded no rules or 
information; whence, they fay, it is neceflary to invetti- 
ate their caufes, both evident and occult, without a 

Knowledge of which no mortal can find out why one cura- 
tive expedient ought to be adopted rather than another. 
But the reply of the empirics to this point is not lefs accn- 
rate and fatisfactory than in the preceding parts of the 
difpute. ‘ New difeafes,” they fay, “‘ requiring new re- 
medies, feldom if ever occur; but if any unknown diforder 
fhould appear, the phyfician would not require the hypo- 
thetical do&trines about occult caufes to direét him in his 
method of treatment: he would immediately obferve to 
what known difeafe it was moit nearly allied in its nature 
and fymptoms, and employ the remedies which experience 
had fhewn to be fuccefsful in the fimilar malady; and by 
fach refemblance he would be able to difcover a proper re- 
medy.”? -Celfus. “ 

; oat 
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It is evident, then, that both the dogmatic and empiric 
phyficians appealed to experience, and that neither ex- 
cluded altogether the diétates of reafon and reflection. The 
principal difference in their tenets appears to have confilted 
chiefly in this: that the empirics reafoned only from the 
facts afcertained by obfervation, without attempting to ex- 
plain their effential and inferutable nature by hypothefes ; 
and that the latter fpeculated upon the mode and nature of 
évery action and phenomenon in the animal body, and took 
thefe fpeculations as the bafis of their reafoning :—an error 
in the inveftigation of nature, which, as we have before faid, 
was fo well expofed by lord Bacon, in modern times ; and 
which was practically illuftrated in the triumph of Newton’s 
empiric do&trines, over the hypothefes of Des Cartes. 

o longer engaged in ftudying fyftems, and averfe to 
fpeculation, even in regard to the fymptoms of difeafes, the 
empirics exerted their whole faculties in inveftigating the 
power of medicinal fubftances, which laid the foundation of 
their pre-eminence in pharmacentical flill, and graduall 
effeted thofe changes in the art of medicine which fubfe- 
quently occurred. The properties of the produétions of 
nature, efpecially of the vegetable world, were extenfively 
examined ; and the inftruments of the phyfician, by which 
he could influence the funétions of the living body, were 
greatly multiplied. It is chiefly to the induftry of the an- 
cient empirics that we are indebted for the introdudtion, or 
rather for the full knowledge, of fedative and narcotic re- 
‘medies; on the liberal ufe of which probably depended the 
fuperior reputation acquired by fome of them over their 
‘more cautious antdronifts. Of this fuperiority, a fingular 
inftance occurs in the many exilting teftimonies to the fame 
‘of Heraclides of Tarentum, before mentioned, who is re- 
scorded as the moft fuccefsful phyfician in any age or country 
‘of the world. 

It is eaiy to fee, however, that this dire€tion of medical 
‘inquiry, given by the empiric phyficians, to the difcovery 
of the qualities of medicinal fubftances, or drugs, would in 
‘all probability lead to many abufes and evils. Experiment 
‘of this fort being much eafier, at leaft when carelefsly made, 
‘than that unremitting and accurate obfervation of the phe- 
nomena of difeafes, which alone can conflitute the f{cientific 
‘phyfician, the ignorant and idle would content themfelves 
“with pharmaceutic experiments, and neglect the tafk of 
pathological inveftigation ; and felfith craft and difhonefty 
“would foon Jearn to impofe on the credulity of the people, 
“in the adminiftration of fecret remedies, when the ufe of a 
particular drug, and not the general treatment of a difeafe, 
-was fuppofed to be the effence of medicine. Hence it 
-a€tually happened, even in the early ages of phyfic, that 
thefe ignorant and illiberal pretenders to panaceas, and in- 
fallible remedies, who did not know one difeafe from an- 
‘other by its fymptoms, appeared in Egypt, Greece, and 
* Arabia, and were much complained of by their more ra- 
tional contemporaries. In all fucceeding ages, the race of 
‘thefe illiterate pretenders has been multiplied, under the 
abufed name of empirics. In our own time, indeed, while 
a college of phyficians, contlituted by royal and parlia- 

‘mentary authority, exilts in the metropolis, for the regula- 
tion of the practice of medicine, and thé prevention of the 
-mifchiefs occafioned by noftrum-mongers, and pretenders of 
all kinds, guackery thrives, unmolefted by the college, and 
-fanétioned, licenfed, and protected by patent, on the part 
-of government, to an eatent heretofore unexampled. ‘Le 
'Clere Hift. de la Med. Schulzii Hift. Med. Celf. in 
Pref. Galen, Loc. Cit. Walker’s Mem. of Medicine. 

Empikic, in Modern Medicines is applied to a perfon, 
who fells or adminifers a particular drug, or compound, as 
‘ . 
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a remedy for a given diforder, without any confideration as ~ 
to the variations of that diforder, in its different ftages, or 
degrees of violence, or as it occurs in different con{titutions, 
climates, or feafons, or in perfons of different age, fex, 
ftrength, &c. Such a practice implies a total ignorance of 
the nature of the human conftitution, both in health and 
difeafe ; and therefore is generally found to be the refort of 
the illiterate and felfifh, not to fay difhoneft, part of man- 
kind. See the preceding article. See alfo Quack. 
EMPIS, in £ntomology, a genus of dipterous infeéts. 

The mouth is furnifhed with an infleled fucker and pro- 
bofcis ; fucker with a fingle-valved fheath and three briftles 
feelers fhort and filiform; antenne fetaceous. 'Thefe are 
carnivorous, and fubfift on flies and other fmall infe&s, 
which they feize with their feet, and pierce with their rof- 
trum, to fuck the blood and juices of their body. Some 
of the fpecies are found on flowers, in the winged ftate. 
None of the larve are known. 

Species. 

Boreauis. Black; wings fubrotund and ferruginous- 
brown. Linn. 

Inhabits Sweden, Britain, and various other parts of 
Europe, and is often feen in {warms in the air, like the gnaty 
on a {till evening, about fun-fet. 

Pennives. Black, with the pofterior legs long and 
feathered. Fabr. /ilus pennipes, Scop. Ent. Carn. 994. 

Found in Europe, on the geranium fylvaticum and cars 
damine pratenfis. A fuppofed variety is deferibed by 
Linnzus, which has the four pofterior thighs feathered, 
and the wings brown, with a black rib. 

Marcinara. Black; wings white, with black margin, 
Fabr. 
A {mall fpecies, found in Saxony. 
Maura. Black; fhanks of the fore-legs thick and 

ovate. Fabr. 
Inhabits environs of Hamburgh, about ftagnant waters. 
Livina. Livid; thorax pale-green, with three black 

lines; bafe of the wings and legs ferruginous. Fabr. 
Frequent on the flowers of the cow-parfnip (heracleum 

fphondylium) in Europe. The wings are oblong, and 
veined with fufcous. 

Citiata. Blackifh; wings with fufcous rib; legs 
black, four pofterior ones feathered. Fabr. 

Inhabits Europe, and in fize refembles the laft. The 
head is black, with a teftaceous probofcis ; thorax hairy. 

Crnerea, Cinereous; thorax immaculate; legs pale; 
wings at the tip brownifh. Fabr. 

Inhabits Sweden, on umbellate flowers. 
Macurara. Cinereous; fnout, fides of the abdomen, 

and legs teftaceous; wings {potted. Fabr. 
Native of Italy. The thorax is cinereous, with faint 

lines; legs teftaceous, with black claws; abdomen witha 
teftaceous line on each fide. 

Strrcorea. Teftaceous, with a dorfal black line; 
wings reticulated. Linn. Fn. Suec. 

On umbellate flowers, in Europe. 
Minura. Black; legs teftaceous; wings white. Fabr. 
Inhabits Denmark, on fungi. Small. 
Crassipzs. Black; all the thanks with a long thick 

joint ; wings white, lower half of the outer margin black. 
Schranck. 

Very f{mall, and inhabits Auttria. 
Rurires. Black, and fomewhat cinereous, legs ferrue 

ginous. Linn. ’ 

Native of Europe. ' 

Quaprinineata. Black, and fomewhat  greyith; 
thorax 
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’ thorax with four lines; abdomen.cylindrical, with the tip 
infle&ted. Linn. 

Inhabits Europe. 
Tritineata. Cinereous; thorax with three black im- 

preffed lines; wings white; legs pale-yellow. Linn. 
Abdomen fometimes yellow, fometimes fufcous. 

aud the three following {pecies iahabit Europe. 
Nigricus. Cinereous; thighs black ; thanks and wings 

ferruginous. ‘Linn. 
Gissosa. Fufcous; thorax gibbous; abdomen thin; 

wings {potted ; fhaaks and ends of the legs white. Linn. 
Fuscirgs. Brown-cinereous; wings white; legs livid ; 

feet fufcous. Linn. 
Levcorrera. Thorax cinereous; abdomen black; 

wiggs white; legs livid. Lian. 
EMPLASTICS, in Pharmacy, are falves, or medi- 

gines, which op up and conflipate the pores of the parts 
they are applied on; otherwife called emphradics. 

The word is formed from the Greek, cumraczei, to 
flop up. 

Such are fats, mucilages, wax, the whites of eggs, &c. 
EMPLASTRA Amyyrtica. See Amynrtica. 
EMPLASTRUM, popularly called plafer, a medicine 

of a ttiff, glutinous confiltence, compofed of divers fimple 
ingredients, {pread on leather, or linen, and“applicd exter- 
nally. 
The word is formed from the Greek, cuxractw or cue 

munca, to put ina maf, or to /meer over, becaufe the em- 
plafier is made of divers kinds of fimple drugs, worked 
up into a thick tenacious mafs; or becaufe it covers over 
the piece of leather or linen to be applied on the part af- 
fe&ted. 

Fymplafters are made up ina ftrong folid body, that by 
remaining a long time.on the part, the medicinal ingredients 
they are chiefly compofed of, may have time enough to 
produce their effect. 

The drugs ufed to give a body and confiftence.to em- 
plafters, are ufually wax, pitch, gums, fats, litharge, and 
other preparations of lead. 

There are-emplaiters of divers kinds, and nfed with divers 
Antentions ; dtomachic emplafters; cephalic, ftyptic, hepatic, 
diaphoretic, refolutive, deterfive, emollient, incarnative, 
aitringent, conglutinative, &c. emplafters. 

In the prefcription of extemporaneous plafters, the greateft 
-regard is to be had to that particular confiftence which the 
part can moft conveniently bear, whereupon the application 
isto be made. Thus, plafters to the breaft and ftomach, 
efpecially in the intention of emollients or difcutients, fhould 
be yielding and foft, as in the officinal emplaftrum ftomachi- 
cum ; but to the loins, or any of the limbs, where warm 
difcutients and ftrengtheners are to be applied, an higher 
‘and more adhefive confiftence is to be fought for. The 
emollient platters likewife fhould be laid on thick, and fre- 
quently repeated, if the fymptoms continue, becaufe their 
better parts are foon fpent. Difcutients alfo applied to 
hard tumours, require repetition; but the ftrengtheners, 
which are purpofely contrived of a ftrong adhelive confift- 
ence, are permitted to lie on till they grow dry, and come 
off {pontaneoufly. In fome flatulent tumours, where a 
platter alone will not prevail, they are at intervals taken off, 
and difcutient fomentations. or lotions made ufe of ; fuch as 
are compofed of bitters, carminatives, comprehending alfo 
lixivial falts or alkaline fpirits. 
Empvastrum Adhefivum, Adbefive Plafter, now called 

« Emplaftrum lithargyri cum refina,” or “ litharge-plafter 
with refin,”” is compofed of three pounds of litharge or 
common plafter, with the.proportion of half a pound of 

This 
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low refins and is prepared by melting the litharge plafter yellow rei prep y ng The black 
with a flow fire, and mixing the powered refin. 1] a 
flicking-plafter, called the lady’s palais Ba is formed 
by diflolving twelye ounces of the gum benjamin in twelve 
ounces of rectified {pirit of wine, and training the folution, 
In a feparate vellel, diffolve a pound of the beft iff lafs in 
five pints of pure water; and after firaining this folution, 
mix it with the former, aud let them ftand in a narrow vel 
fel, that the groffer parts may fubfide: when the liquor is 
cold, it will become a jelly, which will melt near. e fire 
when it is to be fpread. This quantity will be fufficient 
for fpreading on ten yards of half-yard wide filk; in order 
to which, the filk muft be ftretched in a frame, and the 
mixture may be fpread upon it with a fpunge or brufh, 
which fhould be done near afire. As each {preading dries, 
it muft be repeated to the tenth or twelfth time, and then 
touched lightly with a bruth to give it a glofs. The fol- 
lowing more fimple preparation may be fubftituted for the 
former ; diflolve a pound and a quarter of fine ifinglafs in 
five pints of water, and before it cools {pread it on filk in 
the manner above direéted> 
Empvastrum ex Ammoniaco cum Mercurio, now called 

« Emplaftram ammoniaci cum hydrargyro,” a form of 
medicine, ordered to be prepared in the following man- 
ner. 

Take gum ammoniacum, ftrained, a pound; purified 
quickfilver, three ounces by weight ; fulphurated oil, one 
dram by weight, or q.f. Rub the quickfilver with the 
fulphurated oil till the globules no longer appear; then add 
by degrees the gum ammoniac melted, and almoft cooled 
again, and make the whole into a platter. 

This plafter is recommended in pains of the limbs, 
arifing from a venereal caufe. Indurations of the glands, 
and other violent tumours, are likewife found fometimes to 
yield to it. ; 
Emprastrum Anodynum, Anodyne Plafler, is prepared 

by melting an ounce of the adhefive plafter ; and, whilit it 
is cooling, mixing with it a dram of powdered opium, and 
the fame quantity of camphor previoafly rubbed up with a 
little oil. This platter gives relief-in acute pains, efpecially 
of the nervous kind. 
Empxastrum Atirahens, the Drawing Plafler, now 

«¢ Emplaitrum cere compofitum,” a plafter ordered to be 
now made in this manner: take yellow wax and prepared 
mutton fuet, of each three pounds; and yellow reiin, one 
pound: melt all together, and ftrain the mixture while it 
is hot. ; 
Emecastrum Cephalicum, or * Emplaftrum picis Bur- 

gundice.compofitum,” is compofed of Burgundy pitch, 
two pounds; ladanum, one pound; yellow refin and yel- 
low wax, of each four ounces by weight ; and expreffed oil 
of nutmeg, one once by weight: to the pitch, refin, and 
wax, melted together, add firft the ladanum, and then the 
oil of nutmeg. 
Empiastrum Commune, or ‘ Emplaftrum lithargyri,”? 

litharge plafter, a name given to what has been long called 
diachylon-plafier. It is ordered to be made of a gallon of 
oil of olives, and five pounds of litharge in very fine pow- 
der, boiled together on a flow fire, with about a quart of 
water, to keep them from burning, till they are perfectly 
mixed, and have the confiftence of a plafter. 

This platter is generally applied to flight wounds and 
excoriations of the fkin; it keeps the foft and warm, 
and defends it from the air, which is all that is neceflary in 
fuch cafes. P : 
Emprastrum Commune cum Mercurio, or “ Emplaf- 

-trum lithargyri cum hydrargyro,’”? is. made io the fame 
2 manner 
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manner as the ammoniacum-plafter with quickfilver, of 
litharge-plafter, one pound; purified quickfilver, three 
ounces by weight; and fulphurated oil, one dram by 
weights or q. f. 

SMPLASTRUM é Cymino, or ‘ Emplaftrum cumini,’’ is 
compofed of cummin, caraway, and bay-berries, of each 
three ounces by weight; Burgundy pitch, three pounds ; 
and yellow wax, three ounces by weight. Let the pitch 
be melted with the wax; powder the refl, and mix all to- 
gether. 

Empiastrum Gummi, Gum Plafler, now called “* Em- 
plaftrum lithargyri compofitum.’”? Take of the common 

” 

or litharge plafter, three pounds; ftrained galbanum, eight 
ounces by weight; common turpentine, ten drams by 
weight ; and frankincenfe, three ounces by weight, Melt 
the galbanum with the turpentine, and mix with them, 
firt, the powdered frankincenfe, and then the litharge 
platter, previoufly melted with a flow fire. This is ufed as 
a digeftive, and for difcuffing indolent tumours, 
Emprastrum Rolorans, the Sirengthening-Plafler, now 

called “ Emplaftrum thuris compofitum,’? or compound 
frankincenfe plafter, is ordered to be made thus: take of 
the common or litharge-plalter, two pounds; of frankin- 
cenfe, half a pound; and dragon’s blood, three ounces by 
weight: melt the plafter, and then add to it the other in- 
gredients in powder, 
Emprastrum Saponis, Soap-Plafler, is made by mixing 

half a pound of foap with three pounds of melted litharge- 
plafter; and boiling them to the confiftence of a platter. 
Emecastrum Stomachicum, Stomach-Plafter, or * Em- 

plaftrum ladani compofitum,” is compofed of ladanum, 
three ounces by weight; frankincenfe, one ounce by 
weight ; cinnamon, powdered, expreffed oil of nutmeg, of 
each half an ounce by weight ; and oil of {pearmint, one 
dram by weight. To the melted frankincenfe add, firit, 
the ladanum foftened by heat, and then the exprefled oil of 
nutmeg. Mix thefe and the cinnamon with the oil of mint, 
and beat them together in a warm mortar. Let it be kept 
in a clofe veffel. An ounce or two of this plafter, fpread 
on foft leather, and applied to the region of the ftomach, 
will be of fervice in flatulencies, arifing from hyfteric and 
hypochondriac affeCtions. 

Emprastrum, Vejficatorium, SBliftering-Plafler, or 
s¢ Empla{trum cantharidis,” is formed by melting two 
paves of plafter of wax, and half a pound of prepared 
og’s lard; and a little before they coagulate, fprinkling 

one pound of cantharides, finely powdered. In order to 
render bliftering-plafters efficacious, care fhould be taken 
that the flies be good, frefh powdered, and the powder 
fine; and that the plafter fhould neither be made in too 

reat quantity at once, nor fpread with a {patula toomuch 
eated. See Buister. 
EMPLEURUM, in Botany, from », in or upon, and 

marzvpe, the fide, alluding to the lateral infertion of the 
ftigma upon the germen. Soland. in Ait. Hort. Kew. 
v. 3 513. Schreb.812. Willd. Sp, Pl.v. 4. 333. Mart. 
Mill. Diét. v..2. Juif. 298. Clafs and order, Moncecia 
Vetrandria. Nat. Ord. Rutacee, Sufi. 

Gen. Ch. Male. Cal. Perianth of one leaf, bell-fhaped, 
four-cleft, permanent. Cor. none. Stam. Filaments four, 
thread-fhaped, equal, fimple, longer than the calyx, a little 
{preading ; anthers ereét, oblong, obtufe, fomewhat quad- 
rangular, of two cells, each buriting by a lateral fiffure, 
Abortive germen fometimes prefent. Female on the fame 
Nant. Cal, as in the male. Cor. none. if. Germen 
perior, oblong, comprefled, of one cell, terminated by 

an erect leaf, appendage ; ftyle none ; ftigma placed on a 
Vor. XIII. 
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lateral tooth at one edge of the germen, ereét, cylindrical, 
f{mooth, deciduous. Peric. Capfule oblong, compreffed, 
crowned with a leafy oblique appendage, of one cell, burft- 
ing at its ftraighteft edge. Seed folitary, oblong, 1a- 
ferted laterally, enclofed ina bivalve, elaftic, rigid arillus.— 
tes rarely two capfules are faid to be found in one 
calyx. 

Eff. Ch. Male, Calyx four-cleft. 
times with the rudiment of agermen. Female, Calyx four- 
cleft, inferior. Corolla none. Stigma cylindrical, fland- 
ing ona lateral tooth of the germen. Capfule beaked, of 
two valves. Seed folitary, with an elaftic arillus. 

E. ferrulatum. Soland. in Ait. Hort. Kew. v. 3. 340. 
Sm. Exot. Bot. v. 2. 7. t. 63. (Diofma unicapfularis ; 
Linn. fl. in Suppl. 155. D. enfata; Thunb. Prod. 43.) 
This is the only fpecies hitherto obferved. Native of the 
Cape of Good Hope, where Thunberg, Maffon, and others 
have gathered it. Maflon fent itto Kewin 1774. It re- 
quires the fhelter of a green-houfo, and the fame treatment 
as other Cape plants of the Rutaceous order, Dio/ma, 

Eriaflemon, &c. but is lefs ornamental than moi of them, 
on account of the want of petals. The /fem is fhrubby, 
and much branched. eaves ever-green, {mooth, fhining, 

Corolla none. Some- 

alternate, almoft feffile, linear-lanceolate, acute, bordered 
with fhallow glandular ferratures, deftitnte of {tipulas. 
Flowers on fimple, axillary, cluftered ftalks, reddifh, but 
incon{fpicuous. Cap/ules more ftriking, from their enlarged 
leafy termination. ‘Che whole plant, when bruifed, {mells 
ftrongly of rue or juniper, like moft of its natural order. 
See Diosma and ErtosTEMon. ig 
EMPNEUMATOSIS, from curvw, L inflate, in Me- 

dicine, a word uted by fome writers to fignify an inflation of 
the ftomach ; but by others, in a more general fenfe, for 
inflations of the womb, or of any other part. 

EMPOLIT, Jacopo pa, in Biography, a painter of the 
Florentine fchool, who was born at Empoli, as hisname de- 
fignates, in 1554; and was firlt. inflruéted in his art in the 
{chool of Mafo di San Friano. He afterwards applied him- 
felf to ftudy the works of Andrea del Sarto, and with very _ 
confiderable fuccefs, acquiring very much his ftyle of defign, 
and hues and tones of colouring. He copied Del Sarto’s 
works very clofely, and not only his, but thofe of other 
matters, with fo much accuracy, as to deceive the judgment 
of thofe well verfed in the art. So much talent for this kind 
of exercife in art, is feldom accompanied by a power of 
invention or execution of original works. But Empoli had 
confiderable reputation for this alfo, and his compofi- 
tions are fpoken of as poffeffing much fpirit and ingenuity, 
and alfo exhibiting confiderable feeling of beauty and ele~ 
gance. 

Emport, in Geography, a townof Italy, in the duchy 
of Tufcany, fituated on the Arno; 15 miles W. of Flo- 
rence. 
EMPORETICA Cuarra. See Coarnraand Parer. 
EMPORIA, in Ancient Geography, a country of Africa, 

on the Leffer Syrtis, in which Leptis tood. This territory 
was under the dominion of the Carthaginians, and was put 
under contribution by Mafiniffa, Leptis is faid to hate paid 
a talent per day to the Carthaginians. No part of the Car- 
thaginian dominions was more fruitful than this. Polybius 
(1. 1.) fays, that the revenue which arofe from hence was fo 
confiderable, that all their hopes were almoft founded on it ; 
and he deduces the origin of its name from its gréat fertility, 
and the commerce which diftinguifhed it. ‘o this were 
owing the anxiety and gt ice: of the Carthaginians, 
left the Romans fhould fail beyend the fair promontory, 
tlat lay before Carthage, and become acquainted with a 

P country’ 
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Ln etd which might induce them to attempt the conquett 
of it. 
EMPORIA, Ampourias, atown of Hither Spain, 

which lay towards the fouth, and which was, as its name 
imports, acommercial port. Strabo fays, that the Maffi- 
lians were eftablifhed here: but Pliny and Silius Italicus 
fay, that they were the Phocwans ; both which reports may 
agree, as the inhabitants of Marfeilles profefs to have de- 
rived their origin from the Phocezans. According to Livy, 
this place confilted of two towns feparated by a wall ; that 
on the firi-coaft, encompafled by a wall of 400 paces, was 
inhabited by Greeks, a colony of Maffilians, who fprung 
from the Phoceans; and the other part, which had no com- 
munication with the fea, was furrounded by a wall of 3000 
paces. This hiftorian informs us, that Cefar, after having 
defeated Pompey’s party, eftablifhed a body of Romans 
in this place. The Greeks, who were eftablifhed in this 
place, had previoufly inhabited a {mall ifland oppo- 
fite toit, from which they pafled over to the continent. 
They worfhipped Diana of Ephefus. 
EMPORICUS Sinus, a gulf of Africa, in Mauritania. 

Ptolemy places it inthe Adriatic fea, at 34° 20! of lati- 
tude. 
EMPORIUM, a fortrefs of Italy, in Emilia, 5 miles 

from the Po—Alfo, a place of Macedonia.—Another of 
Sicily.— Another of Italy, in Campania.—Another in 

Celtica. Steph. Byz. 
Emporium, in Phy/fiology, is. often ufed for the common 

fenfory in the brain. See Brain. 
EMPRIMED, among Spori/men, a term applied to a 

hart, when le forfakes the herd. 
EMPRION, from rei, to faw, in the Medical Writings 

of the Ancients, a word ufed to denote a peculiar pulfe, in 

which the artery is felt to be diftended in one part more 

than another at every ftroke, and by that means is made 

to refemble any ferrated body, or the light teeth of a fine 
faw. 
EMPROSTHOTONOS, in Medicine, from ZuaeccSs, 

forwards,and rive, I firetch, is the term applied to that form 

of tetanus, or general fpafm, in which the muleles which 

bend the body forwards are moft ftrongly affected, fo that 
the whole body is rigidly fixed in a bent pofition, the neck 
aud back being bowed forwards, the chin fixed upon thee 
breaft, &c. The term is ufed in oppofition to OpistHo- 

tonos, in which the body is bent backwards. (See Tera- 

xus.) The emprofthotonos, however, is a very rare 

occurrence; and fome writers have altogether denied 

its exiftence, except as a partial affection confined to the 

neck. 
EMPTOR Famuitra, buyer of a family, in the Roman 

Law, one who ptrchafed the inheritance of a perfon, or 

the privilege of being appointed his heir by will. 
This was done by the ceremony of fcales and weights, 

before five witneffes, with the ufe of a peculiar formula of 
words. 

* Such buyer differed from the heir, Jeres, as the teftator 

in fome meafure alienated the right to the former during his 

own lif-time, whereas the latter had only a right by his 

death. Briflon. de Formul. lib. vii. p. 585. Pitife. Lex, 
Ant. tom. i. p. 713. voc. Emptor. 
Empror fiduciarius, fiduciary buyer, one who receives a 

thing inthe way of pledge, till the money he has advanced 

be repaid. Salmaf. de Mod, Ufur,.cap. 14. Pitifc. Lex. 

Ant. tom. ip. 713. voc. Emptor. ; 
EMPTYSIS, in Surgery, bleeding from the mouth and 

fauces. . : 
EMPUS, in Geography, atown of France, in the de. 
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partment of the Var, and diftri& of Draguignan; g miles 
N.W. of Draguignan. ; 
EMPUSA, Eusesx, among the Ancients, a kind of hob- 

goblin, or bugbear, under the direétion of Hecate, who 
ufed to fend it to frighten people who laboured under mis- 
fortunes. Hofm. Lex. in voc. 
EMPYEMA, in Surgery, fignifies a colleétiow of matter 

in the cavity of the thorax. The termis derived from «, 
within, and evo, pus, or matter. 

The ancients made ufe of the word “‘ empyema” to exprefs 
every kind of internal fuppuration. ARtius firft employed 
the term to denote the colleétions of purulent matter, which 
fometimes form inthe cavity of the pleura, or membrane 
lining the cheft ; and all the beft modern furgeons invariably 
attach this meaning alone to the expreffion. : 

The operation cs empyema means the making of an 
opening into the thorax, for the purpofe of giving vent to 
the matter collected in the cavity of the pleura. The necef- 
fity for having recourfe to fuch an operation, however, does 
not often prefent itfelf. We would not-wifh to be thought 
to affert, that inflammation of thelungs, pleura, mediafti- 
num, diaphragm, and even of the liver, does not fome- 
times terminate infuppuration. Certainly, the latter event 
is occaiionally produced; but, when it does happen, the 
matter does not always make its way into the cavity of the 
cheft. Very frequently external ab{ceflesform, or the pns 
is either coughed up, or difcharged with the ftools. 

When the furface of the lungs and pleura coftalis have 
become adherent together, in the fituation of the abfcefs, 
the pus, always difpofed by a law of nature to make its 
way to the furface of the body, oceafions ulceration of the 
intercoftal mufcles, and colleéts on the outfide of them. An 
abfcefs of this kind comes on witha deep-feated pain in the 
part affected ; an edematous {welling, which retains the 
impreflion of the finger ; and a fla€tuation, which is at firft 
not very diftin€t, but from day to day becomes more and 
more palpable, and, at length, leads the furgeon to make 
an opening to let out the matter. } 

If an opening be not made, when the flu€tuation becomes 
perceptible, there is fome rifk of the matter infinuating 
itfelf into the cheft, in confequence of the adhefion being 
in part deftroyed by ulceration. M. Sabatier affirms, 
that the cafe may take this courfe, even when the abfcefs 
has been punctured, and while a free external opening ex- 
ifts. This experienced furgeon had occafion to remark 
fuch an occurrence ina foldier. The patient had a collec- 
tion of matter in the thorax, which was only indicated by 
a pain all over the fide; a difficulty of lying in any other 
pofition in bed, than on the back ; and an undulating noife 
in the cheit, whenever he altered his pofture. When M. 
Sabatier made the patient hold his breath, the difcharge, 
which was very copious, was not increafed ; the pus did not 
contain any bubbles of air; there was no emphyfema round 
the wound ;:nor any blaft of air from it in the motions of 
refpiration. On opening the body, M. Sabatier found, 
that the abfcefs had been originally fituated between the 
intercoftal, and the pectoralis minor, and major, mufcles, 
and that the matter had made its way, by feveral ulcerated 
openings, into the cheft. The lung; in fome places, was. 
adherent to the pleura. The quantity of effufed matter was- 
very confiderable. “See Medecine Opératoire, tom, 2, 

p- 249. 
- In the fame manner, if inflammation fhould occur in the 

anterior mediaftinum and end in fuppuration, the abfeefs= 
may poffibly burft into neither of the cavities of the cheft ;_ 
but make its way outward, after having rendered the 
fternum.carious,. The following cafe, illuftrative of this. 
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faét, is taken from Wan Swieten’s Commentaries on Boer- 
haave’s 895th Aphorifm. : 
A young man was attacked witha violent plenrify, which 

feemed to terminate in copious expectoratious, which began 
about a fortnight after the commencement of the indilpo- 
fition, and continued for along while. The patient be- 
came exceedingly reduced, and his fate feemed inevitable. 
In the tenth month of his illnefs, however, a fmall foft 
{welling, about the fize of a filbert, made its appearance 
upon the middle of the fternum, the fubftance of which 
bone appeared to be obvioufly carious round the margin of 
the tumour. The {welling burft of itfelf, and a difcharge 
of matter enfued. Pus continued to be emitted from the 
opening for eight months. The cavity of the abfcefs was 
capable of containing a pint of the fluid, which was ufed as 
a detergent injeG&tion. ‘The matter had collected between 
the pleura andthe ribs. The paticnt recovered of this 
alarming difeafe, and was feen by Van Swieten in good 
health, eight months afterwards. There only remained a 
fmall fitulous opening, from which an inconfiderable quan- 
tity of matter continued to be difcharged. i foie 

The foregoing cafe of abfcefs inthe anterior mediaftinum 
originated from an internal caufe. It was the confequence 
of a violent pleurify, or rather of a fimilar diforder, which 
is attended with nearly the fame fymptoms, but has a dif- 
ferent fituation, and has been very accurately deferibed by 
Salius Diverfus. The fame fort of abfcefs may arife, in 
confequence of a wound in the forepart of the cheft. An 
interefting cafe of this defcription is related by Galen. A 
young man, wbo had been wounded in the region of the 
fternum, feemed to have got completely well. An ab{cefs 
then formed in the fituation where the mjury was received ; 
it was opened, and healed. The part, however, foon in- 
flamed and fuppurated again. The place could not now be 
healed. A confultation was held, at which Galen attended. 
As the ftemum was obvioufly carious, and the pulfation 
ofthe heart was vifible, every one was afraid of undertaking 
the cure of the cafe, fince it was conceived, that it would 
be neceflary to open the thorax ifelf. Galen, however, 
engaged to manage the treatment without makin, any 
opening of the kind alluded to, and he exprefled his opinion, 
that he fhould be able to efie& a cure. Wot finding the 
bone fo extenfively difeafed, as was apprehended, and the 
mammary veflels being found, he began to indulge confi- 
derable hopes of fiiccefs. After the removal of a portion 
of the bone, he faw the heart quite expofed, by reafon of 
the pericardium having been deitroyed by the previous dif- 
eafe. The patient, after the operation, experienced a 

recovery. 
crate Pet met witha cafe of an abfcefs in the medi- 
aftinum, in confequence of a gun-fhot wound, in the fitua- 
tion of the flernum. The injury eer been merely dreffed 

ith fome digeftive application ; no dilatation, nor any par- 
‘eaten eae rp the wound had been made. The 
atient, after being to all appearances quite well, and join- 

ing his regiment again, was foon taken ill with irregular 
fhiverings, and often febrile fymptome. M. Petit probed 
the wound, andfound the bone affe&ted. As there was a 
difficulty of breathing, he fufpeéted an abfcefs cither in the 

diploe,, or behind the fternum, and, confequently, he pro- 

pofed laying the bone bare, and applying a trepan, This 
operation gave vent to fome fanious matter, and, as foon as 
Ye inner part of the fternum was perforated, a glafs full of 
pus was ditebar nd. The patient was relieved, and after- 
wards recovered, ‘ i 

When, in confequence of inflammation, an abfcefs forms 
deeply in the fubftance of the lungs, the pus more ealily 

makes its way into the air-cells, and tends towards the bron- 
chia, than towards the furface of the lungs, and into the 
cavity of the thorax. fn this cafe, the patient {pits up pu- 
rulent matter. When the opening, by which the abfcefy has 
burfl, is large, and the pus efcapes from it ina confiderable 
quantity at a time, the patient is in fome danger of being 
fuffocated. However, if the opening be not immoderately 
large, andthe pus, which is effufed, be not too copious, a 
recovery may follow. Abfceffes in the fubftance of the 
diaphragm, and collections of matter in the liver, may alfo 
be difcharged by the pus being coughed up from the trachea, 
when the parts affected have become conne&ed with the 
lungs, by adhefions, and the abfeeffes of the liver are fituated 
on its concave furface. When the colleGtion of matter in 
the liver occupies any other fituation, the abfcefs frequently 
makes its way into the colon, and the pus is difcharged 
with the ftools. Several cafes of this kind are related by 
authors; Sabatier has recorded two in his Médecine Opé- 
ratoire; Le Dran mentions his having feen others; and 
Pemberton, in his book on the difeafes of the abdominal 
vilcera, p. 36, relates the occurrence of additional inftanece 
of a fimilar nature. 
We fhall now proceed to the confideration of empyema, 

ftri€tly fe called. No furgical writer, with whom we are 
acquainted, has written with more difc-imination, than Mr. 
Samuel Sharp, onthe fymptoms produced by colleétions of 
matter in the cavity of the cheft. He remarks, that it has 
been almoft univerfally taught, that whena fluid is extra- 
vafated in the thorax, the patient can only lie on the dif- 
eafed fide, the weight of the incumbent fluid on the medi- 
aftinum becoming troublefome, it he places himfelf onthe 
found fide. Forthe fame reafon, when there is fluid in 
both cavities of the thorax, the patient finds it moft eafy 
to lie on his back, or to lean forwards, in order that the fluid 
may neither prefs on the mediaftinum, nor the diaphragm, 
But, Mr. Sharp takes notice, that however trie this doce 
trine may prove in moft inftances, there are a few (Le 
Dran’s ObI. 217. vol. i. Marchetti, 65.) in which, notwith- 
ftanding the extravafation, the patient does not complain of 
more inconvenience in one pofture, than another, nor even 
of any great difficulty of breathing. 

On this account, obferves Mr. Sharp, it is formetimes lefs 
eafy to determine, when the operation is requifite, than if 
we had fo exaé& a criterion, as we are generally fuppofed to 
have. However, he informs us, that though this may be 
wanting, there are fome other circumitances, which will 
generally guide us with aréafonable certainty. He {tates, 
that the moft infallible fymptom of a large quantity of fluid 
in one of the cavities oe the thorax, is a preternatural ex- 
panfion of that fide of the cheft, where it lies; for in pro- 
portion as the fluid accumulates, it will neceffarily elevate the 
ribs’on that fide, and prevent them from contracting fo much 
in expiration as the ribs on the other fide. Mr. Sharp refers 
alfo to Le Dran’s Obfery. 211. vol. i.to prove, that the pref- 
fure of the fluid on the lung's may fometimes be fo great, a2 to 
make them collapfe, and almoft totally obftru& their aétion, 
When therefore, fays Mr. Sharp, the thorax becomes thua 
expanded after a previous pulmonary diforder, and the cafe 
is attended with the fymptoms of a fuppuration, it is pro- 
bably owing to acolleétion of matter. ‘he patient, he 
obferves, will alfo labour under a continual low fever, and 
a particular anxiety from the load of fluid. 

Mr. Sharp alfo obferves, that, befides this dilatation of 
the cavity from an accumulation of the fluid, the patient 
will be fenfible of an undulation; and fometimes the undue 
lation is fo evident, that a by-ftander can plainly hear it in 
certain motions of the ais Mr. Sharp adds, that this 
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was the cafe with a patient of his own, on whom he per- 
formed the operation; but the fluid, in the example al- 
luded to, he fays, was very thin, being a ferous matter, 
rather than pus. 

According to the fame author, it will alfo frequently 
happen, that though the fkin and intercoftal mufcles are 
not inflamed, they will become cedematous in certain parts 
of the thorax ; or if they are not cedematous, they will 
be a little thickened. Thefe fymptoms, joined with the 
enlargement of the thorax, and the preceding affeétion of 
the pleura or lungs, feem unqueftionably to indicate the 
propriety of the operation, But, obferves Mr. Sharp, 
amongit other motives to recommend it upon fuch an emer- 
gency, this is one, that if the operator fhould miftake the 
cafe, an incifion of the intercoftal mufcles would neither be 
very painful, nor dangerous. See Critical Enquiry into 
the prefent State of Surgery ; fe&. on Empyema. 

Although we would with the reader to underftand, that 
patients with empyema can fometimes lie in any pofition, 
without any particular aggravation of the difficulty of 
breathing, yet, we muft diltinétly ftate, that the generality 
of patients with this difeafe cannot place themfelves on the 
fide oppofite to that where the colleCtion of pus is fituated, 
without having their refpiration very materially obftructed. 
Another circumftance, alfo, which we wifh to mention, now 
that we are treating of the fymptoms of empyema, is, 
that the cedema of the integuments is fometimes not con- 
fined to the thorax, but extends to more remote parts, on 
the fame fide of the body as the colleCtion of matter. Both 
the foregoing remarks are confirmed by an interetting cafe, 
which Mr. Hey, of Leeds, has lately publifhed. 

Sept. 3, 1788, Mr. Hey was defired to vifit John Wilkin- 
fon, who had been ill. ten days of the influenza. The pa- 
tient was found labouring under a fever, attended with 
cough, difficulty of breathing, and pain in the left fide of 
the thorax. He was bled once; had repeated blifters 
applied to the thorax; took nitre and antimonials, with a 
fmooth linétus to allay his cough. He was repeatedly re- 
lieved by thefe means, efpecially by the application of the 
blifters ; but repeatedly relapfed. At lait, he became fo 
ill, that he breathed with the utmoft difficulty, and ‘ could 
not lie on the right fide without danger of immediate fuffo- 
-cation.”? 

Mr. Hey found the patient in the ftate juft now de- 
fcribed on the 17th of September. “ His face, and efpecially 
the eye-lid, were a little {wollen on the left fide”? The 
left fide of the thorax was larger than the right, and its in- 
teguments were cedematous. Upon preffing the intercof- 
tal mufcles they felt diftended; they yielded a little to 
a ftrong preffure, and rebounded again. The abdomen, ef- 
pecially at its upper part, appeared to be fuller than in its 
natural ftate. See Practical Obfervations in Surgery, p. 476. 

Another remarkable fymptom, which is occalionally pro- 
duced by colleétions of matter in the cheft, is an alteration 
in the pofition of the heart, Mr. Samuel Cooper has made 
mention of a patient who was in St. Bartholomew’s hofpital, 
whofe heart was pufhed quite to the right fide of the cheft, 
by an empyema in the left bag of the pleura, and pulfated 
on the right of the fternum, Firlt Lines of the Practice of 
Surgery ; part 2. chap. 29. 

The fymptoms of empyema are frequently very equi- 
vocal, and the exiftence of the difeafe is generally fome- 
what doubtful. Panarolius opened a man, whofe left lung 
was deftroyed, at the fame time that the thorax contained 
a confiderable quantity of pus. Although the patient had 
been ill for two months, he had fuffered no difficulty of 
breathing, and had had only a flight cough, Le Dray met 

with a cafe of nearly the fame kimd. A patient who had 
been for three days affeéted with a confiderable oppreflion, 
and an acute pain on the left fide of the cheft, got fome- 
what better. He felt no material difficulty of breathing, 
on whatever fide he lay. The only thing which he com- 
plained of, was a fenfe of a fluctuation in his thorax, and 
a little obftruétion to his refpiration, when he was in a 
fitting pofture. Thefe fymptoms did not feem fufficiently 
decided to juftify the operation, and it was delayed. The 
febrile fymptoms continued with cold fweats, and the 
patient died on the eighth day. Five pints of pus were 
found colle&ed in the chett. 

With refpe& to opening fuch abfceffes as prefent 
themfelves at fome part of the parietes of the thorax, in 
confequence of a pleurify, or an inflammation of the dia- 
phragm, or mediaftinum, it is not attended with any peculi- 
arity. It fhould be done as foon as a fluétuation can be 
felt, and the aperture fhould be made of fufficient fize to 
give free vent to the matter. As fome of thefe abfcefles 
communicate with the external furface of the lungs, and 
others with that of the liver; as fome of them are ac- 
companied with a caries of the ribs, or the cartilages of 
thefe bones, while others are attended with an alteration of 
the fubftance of the fternum; the cure muft frequently be 
interrupted by unpleafant fymptoms, and very often retarded 
for a long while, efpecially when there are fome pieces of 
bone to exfoliate. 
We fhall next confider the operation for empyema, in 

the common fignification of this term. : 
Mr. Samuel Sharp advifes the incifion to be made between 

the fixth and feventh ribs, half way from the fternum towards. 
the {pine ; which, fays he, though not the moft depending 
part of the thorax, when we are ereét, yet is fituated 
fufficiently low to give iffue to the fluid, when we lie down. 

This author was certainly miftaken in his opinion, that 
the expanfion of the lungs always propelled the pus out of 
the wound, but the ation of fuch mufcles, as diminifh the 
capacity of the thorax, may undoubtedly produce this 
effect. The reader, on looking over the article EMpuyse- 
ma, will be perfe@ly convinced, that the lungs cannot be- 
come diftended with air, and expanded on one fide, while, on 
this fide of the cheft, there exifts a free communication 
between the outward air and the cayity of the pleura. 

Mr. Sharp quotes the praétice of Marchetti, who always 
made the opening between the fifth and fixth ribs, to con- 
firm the prudence of choofing this fituation for the incifion. 
See Critical Enquiry, &c. 
A great many of the moft eminent writers on the opera- 

tions of furgery have had hardly any other objet in 
view, in the operation for empyema, than making an opening 
into the thorax in fuch a fituation, as would be a molt 
depending one, in the ere& pofition of the body. Hence 
thefe authors even fanétion and recommend the unneceflary 
plan of cutting through the mufcles of the back to make 
an iffue for the matter in the exaét place, which, according 
to their principle, ought to be chofen. We are forry, that 
the refpeGtable names of Bertrandi and Sabatier might be 
adduced in favour of this mode of proceeding. 

The fafeft, and moft convenient fituation, for making an 
opening into the cheft, is between the fixth and feventh 
true ribs, on either fide, as circumftances may render necef- 
fary. The furgeon fhould only recolle&, that the two 
cavities of the pleura are completely diftinét from each other, 
and have no communication whatfoever, fo that, if fluid 
were contained on the left fide of the thorax, making an 
opening into the right cavity would not ferve for difcharg- 
ing the accumulated matter. The practitioner fhould alfo 
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_yemember, that, when there isa fluid on both fides of the 
cheft, paracentefis muft never be done for the selief of the 
two colleGtions at the fame time; becaufe, there is great 
reafon to believe, that, as the lungs on one fide ufually 
collapfe, when there is a free communication between the air 
and infide of the thorax, they would do fo on both fides, 
were an opening made at the fame time into each bag 
of the pleura. 
this condition, the patient could not breathe. and would 
die fuffocated. The operation confifts, in making an incifion, 
about two inches long, through the integuments, which 
cover the {pace between the fixth and feventh true ribs, 
juft where the indigitations of the ferratus major anticus 
mufcle meet thofe of the externus obliquus. Here it is 
unneceflary to divide any mufcular fibres, except thofe of 
the intercoftal mufcles, and, by putting the patient in a 
proper pofture, the opening that is made, will be depending 
enough for any purpofe whatfoever. The furgeon. avoid- 
ing the lower edge of the upper rib, where the intercoftal 
artery lies, is then cautioufly to divide the intercoftal 
mufcles, till he brings the pleura into view, when this 
‘membrane is to be very carefully divided with a lancet. 
The inftrument fhould never be introduced in the leaft 
deeply, left the lungs fhould be injured. The fize of the 
opening’ in the pleura fhould never be larger than neceffary. 
The dilcharge of blood and matter will of courfe require 
a freer aperture, than that of air, or water, If requifite, a 
cannula may be introduced into the wound, for the purpofe 
of facilitating the evacuation of the fluid, and it may, even 
‘in fome cafes, be proper to let this inftrument remain in 
the part, in order to let the water, or pus efcape, as often as 
another accumulation takes place. It is obvious, however, 
that a cannula, for this objeét, fhould only be juft long 
enough to enter the cavity of the pleura, and fhould have 
2 broad rim to keep it from flipping into the cheit. A piece 
of fticking plafter would eafily fix the cannula, which might 
be ftopped up with a cork, or any other convenient thing, 
or left open according as the circumftances of the cafe, and 
the judgment of the Fd, may direct. 

It is proper to ftate, that fome pra¢titioners make the 
wound between the fifth and fixth ribs:.thus, Mr. Hey, 
in relating an interefting cafe of empyema, informs us, that 
the pain which the patient had felt in his fide had been 
moft acute betwixt the fifth and fixth ribs, and that there 
he (Mr. H.) made an opening into the cavity of the thorax. 
His firft incifion was about two inches in length. He cut 
through the ferratus and intercoftal mufcles clofe to the 
upper edge of the fixth rib, and made an opening into the 
cheft capable of admitting the tip of his finger. A large 
quantity of matter was thus difcharged, and a leaden cannula 
was introduced into the wound on the fecond day after the 
operation, and was retained in its place by a flannel bandage. 
Mr. Hey did not allow the patient to leave off wearing the 
cannula, until the difcharge from the thorax had ceafed, 
and he had completely regained his ftrength. He wore it 
fifteen months. 

Mr. Hey thinks it of great confequence to retain a can- 
nula in the wound, until all probability of relapfe is re- 
moved. This precaution, he apprehends, will not hinder 
the patient from recovering his ftrength, even when the ufe 
of the inflrument is not abfolutely neceflary. See Hey’s 
PraGieal obfervations in Surgery, p. 477, &c. 
EMPYE MATA, fuppurating, medicines, 
EMPYi, patients with empyema. 
EMPYREUM, among Divines, denotes the highelt of 

the heavens, where the blefled enjoy the beatific vifion; 
called elfo empyrean heaven, and paradile, 

It is hardly neceflary to remark, that, in’ 

EMU 

The word is formed of » and svp, fire, becaufe of its 
{plendour. 
EMPYREUMA, in Chemifiry, is that fmell and tafte 

of fcorching which takes place in moft animal and vegeta- 
ble fubftances, when heated to that point at which decom- 
pofition by fire begins. It is always attended with a dark- 
ening of colour of fubftances naturally clear and limpid. 
The degree of heat at which this change occurs is various, 
but it is always above that of boiling water, fo that the 
wle of a boiling water-bath for digeftious, or deficcations, 
is an effeCtual mode of preventing empyreuma. There 18, 
however, a change that takes place in vegetable decoctions 
or infufions when evaporated to the confifteuce of an ex- 
traét, however low the heat is kept, fince when thefe ex- 
tracts are again diluted to their original confiftence, they 
differ both in fenfible and chemical properties, from the 
original liquor. The caufes of this change are, probably, 
in part the a¢tion of the external air, but principally, feve- 
ral complicated chemical aétions that take place between the 
various component parts of the vegetable fubftance itfelf, 
when their particles are concentrated by evaporation of the 
water which held them in folution. This circumftance is 
often confounded with empyreuma, properly fpeaking, or 
the changes produced by heat pufhed to the degree at 
which decompofition occurs, and as fome of the effects ap- 
pear to be nearly fimilar, it is perhaps impoffible to adhere 
itri¢tly to the real diftin@tion. The leading circumftance 
that indicates empyreuma in vegetable and animal matters 
is the charring, or converfion into black carbon, of part of 
the fubftance thus heated, whence a carbonaceous infoluble 
powder is produced, which partly fubfides on dilution with 
water, and partly remains finely {ufpended. 

The {mell and tafte of empyreuma in vegetable infuficns, 
may be in many cafes got rid of by filtering through re- 
cently-burned charcoal powder. 
Empyreuma is alfo ufed for the heat remaining upon 

the declenfion of a fever. 
EMPYREUMATIC Aci and O11, in Chemiffry. 

When moft animal and vegetable fubitances are diftilled per 
fe in a heat gradually urged to rednefs, a dark-coloured 
ftrong imelling oil almoft invariably rifes towards the end of 
the procefs, which is ftrongly empyreumatic. 

Many vegetable fubftances yield alfo, at the fame time, 
a-ftrongly acid and empyreumatic liquor, which appears to 
be chiefly acetous acid generated in the procefs, and hold- 
ing much carbonaceous matter in folution, from which it 
may be partly freed by a feparate diflillation in a gentle 
heat. See Pyrorigneous and Pyromucovs Acrp. 
EMRODS, or rather HamorruoipDs. 

HOIDS. 
EMS, in Latin Amifia, or Amafius, in Geography, is a 

confiderable river of Germany, which has its fource in the 
county of La Lippe, in Weftphalia, flows through Eatt 
Friefland, and falls into the North fea, near Emden. It 
gives its name to one.of the new departments of Holland, , 
which is the ancient province of Eaft Friefland, whofe chief 
place is the town of Leuwarden. 

Ems, a town of Germany, in the circle of the Upper 
Rhine, and principality of Heffe-Darmiftadt ; feven miles 
E.S.E. of Coblentz. 
EMSBACH, a river of Germany, in the circle of the 

Lower Rhine, which runs into the Lahne, three’ miles E. 
of J.imburg, in the eleCtorate of Treves. 
EMULATION, is a generous ardour kindled by the 

‘brave examples of others, which impels us to imitate, to 
rival, and, if poffible, to excel them. This paffion involves 
in it efteem of the perfon whofe attainments or conduct 

we 

See Hamorre 
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»we'emulate, of the qualities and aétions in which we emu. 
late him, and a defire of refemblance, together with a joy. 
{pringing from the hope of fuccefs, 

The word comes originally from the Greek apinre, dif 
pute, contefl; whence the Latin emulus, and thence our 
emulation, 

Dr. Hartley refers emulation to a clafs of the fympa- 
thetic affeGions, by which we grieve for the happinefs of 
others; and Dr. Reid, in his « Eflays,”” (p. 167,) defines it 
as a defire of {uperiority to our rivals in any purfuit, aecom- 
panied with an uneafinefs at being furpaffed. He clafles it, 
together with refentment, under the head of the malevo- 
lent affections, which, though they are parts ef our confti- 
tution, given us by our Maker for good only, and, when 
properly direéted and regulated, of excellent ufe, are never- 
thelefs fubjeA to excefs or abufe, and thus become the 
fource and fprieg of all the malevolence that is to be found 
among men. [From the obfervations which he has intro- 
duced for the illultration of this affe@tion, he infers, that 
emulation, as far as it isa part of our conititution, is highly 
uleful and important in fociety; that in the wife and good, 
it produces the beft effeéts without any harm; but in the 
-foolifh and vicious, it is the parent of a great part of the 
evils of life, and of the molt malignant vices that {tain hu- 

man nature, 
Plato obferves of emulation, that it is the daughter of 

envy ; if fo, there is a great difference between the mother 
and the offspring ; the one is.a virtue, and the other a vice. 
Emulation admires great aétions, and ftrives to imitate 
them; envy refufes them the praifes that are their due; 
emulation is generous, and only thinks of furpaffing a rival; 
envy is low, and only feeks to leflen him. 

Perhaps, therefore, it would be more juit to fuppofe emu- 
lation the daughter of admiration: admiration, however, is 
a principal ingredient in the compofition of it. _ 
EMULGENT, in Anatomy, a term applied to the 

blood-veffels of the kidnies. Sec ArteRiEs and VEINS. 
EMULSION, from emulgere, to milk, in Chemifiry and 

Pharmacy, is any milky opake liquor formed by the dif- 
fufion of any oily or refinous matter in water, through the 
medium either of alkalies, or of mucilage, or any other 
wifcid matter foluble in water. 

Milk itfelf is a natural emulfion, and when viewed in a 
powerful microfcope is feen vifibly to confift of oily parti- 
cles fufpended in a ferous liquor. Many vegetable matters 
form natural emulfous when merely triturated with water, 
of which kind are almonds, and moft of the oily nuts, the oil 
being held fulpended by the mucilage or farina with which 
thefe fubftances naturally abound. 

All the -oils are rendered mifcible with water, when 
rabbed avith mucilage of gum arabic, or with the yolk 
of egg, -or with a fmall quantity of any alkaline falt, and 
all thefe mixtures are common in pharmacy. Thick fyrups 
alfo :promote the diffufion of oily matters in water, but 
Refs perfectly. 

‘This conbination, however, is but temporary, as all the 
emulfions are decompofed.by mere reft for fome hours, and 
-as befides they are very apt to ferment, they are only ufed in 
extemporaneous prefeription. 

The common emulfion, now called Lac Amygdalz,’’ 
is made by beating an ounce and a half by weight of fweet 
almonds, with balf an ounce by weight of double refined 
fugar, in a marble mortar, and rubbing them well together; 
adding gradually the quantity of two pints of diftilled 
water, and ftraining the liquid. If two ounces and a half 
ofthe mucilage of gum arabic are added to the almonds 
whilf they are pounded in the mortar, we fhall have the 
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arabic emulfion. Thefe emalfions may be nfed as ordinary 
dyink, in cafes which require foft cooling liquors, The 
camphorated emulfion is prepared by prinding half a dram 
of camphor, and half a dozen fweet almonds together in a 
ftone mortar, and adding by degrees eight ounces of mint 
water, {training the liquor, and diffolving in it half an ounce 
of white fugar. A table fpoonful of this emulfion may be 
taken in fevers, and other diforders which require the ule of 
camphor, every two or three hours. 

The emuliion of gum ammoniac is made by grinding two 
drams of the gum with eight ounces of water poured gra- 
‘dually upon it till it is difiolved. 

This emulfion is ufed for attenuating vifcid phlegms, and 
promoting expedtorations, In obftinate coughs, two ounces 
of the fyrup of poppies may be added to it. It may be 
adminiftered in a dofe of two table fpoonfuls, three or four 
times a day. The oily emulfion, prepared by mixing fix 
ounces of foft water with two drams of volatile aromatic 
{pirit, and au ounce of Florence oil, and half an ounce of 
fimple fyrup, is ferviceable in recent coughs: in more ob- 
ftinate coughs, it will be better to fubftitute for the aro- 
matic {pirit the paregoric elixir of the Edinburgh Difpenfa- 
tory. A talle-fpoonful of it may be taken every two or 
three hours. 
EMUNCTORY, in Anatomy, from emungo, to clean or 

wipe the nofe, is any part of the body, which feparates 
from the blood humours judged to be impure or excremen- 
titious, and therefore hurtful. This proceis is fuppofed to 
purify the blood. The kidnies and fisin are called the com- 
mon emunctories, as they afford very copious fecretions. 
This notion of the feparation of noxious particles is built 
on the opinions of the older phyfiologitts; and confe- 
quently the ufe of the term emunctory has at prefent nearly 
ceafed. : : 
EMUNGS, in Geography, one of the Pelew iflands. 
ENABY, a town of Sweden, in the province of Eaft 

Gothland; 20 miles 5. of Linkioping. ' 
ENADA, in Ancient Geography, a town of Paleftine, in 

the tribe of Iffachar, according to the book of Jofhua, ~ 
ENAMON, Eveiys:, from eso, blood, an external me- 

dicine which ftops or ftanches the blood; or which, by bind- 
ing, cooling, or drying, clofes the paffages of the veffels 
before open, or diminifhes the fluidity and motion of the 
blood. See Srypric, 
ENZZOREMA, Evzinpnpa, from caswn», to exalt, ex- 

preffes fuch contents of the urine as float about in the mid- 
dle, refembling a cloud; and thence alfo called nubecula. 
See Urine. 
ENAGARA, in Ancient Geography, an ifland of Afia 

Minor, in the Mediterranean fea, placed by Pliny over- 
againft Lycia, ard near the ifle of Crete. ‘ 
ENAIM, a town of Judea, in the tribe of Judah, accord- 

ing to the book of Jofhua. ; 
ENALLAGE, in Rietoric, a figure whereby we change 

and invert the order of the terms in a difcourfe, againit the 
eommon rules of language. : : f 

The word is derived from the Greek, saAduyn, formed of 
vaarresien, which fignifies 72 change, as well as the fimple 
verb eararrey. ‘ . 

‘The grammarians too have a kind of enallage, whereby 
one part of {peech, or one accident of a word, is put for 
another. c 

Such is the change of a pronoun, as when a poffeflive is 
put for a relative, e. gr. fuus for ejus; or of a verb, as when 
one mood or tenfe is put for another. } 
ENALURON, in Heraldry, is ufed by Guillim to 

exprefs a bordure charged with birds; as an enaluron ot- 
martlets, 

; 

re 
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martlets, &c. but Mackenzie charges this as a miftake 
avifing from ignorance of the French tongue; enaluron 
roperly fading orle, or in manner of a bordure, and 
eing applicable to a bearing of any thing in that form. | 
ENAMBUSH, in Military Affairs, relates toa device 

ufed for the purpofe of i an enemy, either on his 
route, or when purfuing a {mall body of troops fent out 
for the purpofe of decoying him into the fnare. il his in- 
fidious practice is often of confiderable fervice in the minor 
branches of warfare, but can rarely be practifed on a great 
feale ; though hiftory furnifhes us with inftances’ of armies 
having been taken by furprife, owing to the cunning of 
their adverfaries, in lying concealed in fuch places as 
enabled them to take advantage of an unfufpectmg com- 
mander. ‘This, however, is not what in ftridtnefs is termed 
an ambufh. That term more properly is confined to that 
kind of preconcertion, which ‘rather leads an encmy into 
the danger, by fome fuppofed advantage held out to his 
acceptance, whether it be for forage, the feizing of a depot, 
the interception of a convoy, or the attack upon fome 
weak pott. Here we fee an immenfe field open for con- 
trivance and fpeculation. It is to be underitood, that 
when a body of troops is placed in ambufh, certain intelli- 
gence has been obtained of the numbers, route, and object 
of thofe who are to be intercepted. If thefe be not pre- 
vioufly afcertained, the ambufcade may prove fatal: fince, 
fhould it turn out that, inftead of five hundred, five thou- 
fand were to be attacked; that, in lieu of their being 
foragers laden with booty, they fhould prove to be a body 
of light horfe, with riflemen at their backs 3 or that, in- 
ftead of being a detachment fent to furprife fore {mall out- 
pott, they fhould be the advanced guard of a {trong co- 
lumn :—in either of thefe cafes, a fad reverfe would take 
place; for, although at the firft brufh, there might be 
{ome furprife, and poffibly fome confution, it would in all 
probability be but for the moment; after which the affailed 
party would prefs forward with great eagernefs, and by 
means of their flanking parties cover the {peculators with 
difgrace and ruia. The moft deadly kind of ambufcade is 
that wherein fire-arms are rejected, the whole depending 
upon pikes and cutlaffes: in fuch, filence is an important 
object, even in the very moment of falling upon the enemy. 
This not only prevents the other parts of the line from being 
able to afcertain the exaét fituation of the affailants, as may 
always be done by obferving the flafhes from mutketry, 
&c.; but renders it impoffible to afcertain their numbers, 
Add to this, that when men fire, in the dark efpecially, at 
a moving object, they are by no means certaii of their aim ; 
nor can they fo fpeedily recover themfelves, after their 
pieces may have been difcharged. Betides, it is well 
known that pikes caufe infinite con{ternation, when coming 
to clofe quarters ; being much longer than the mufket with 
the bayonet attached, they are infinitely more deltruétive, 
when properly ufed in this fpecies of warfare. In many 
countries, it is next to impoffible to enambuth the enemy ; 
while, in others, almoft every {pot affords the means of con- 
eealment. The great art is, to avoid all common-place 
modes of laying perdue: fuch are rarely fuccefsful, owing: 
to that invariable attention paid towards the examination of 
every fuch fufpicious fituation. On the other hand, thofe 
parts which are leaft fufpeéted often prove particularly for- 
midable ; but where fuch are reforted to, the means of te~ 
treat, or at leaft of defence, ought to be fully eftablifhed. 
Thole ambufcades which are the moft collected, always 
carry the greateft probability of faccefs: they are ‘leaft” 
liable to deteétion, far more pointed in their attack, and 
most calculated for refiftance, when prematurely difcovered, 
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Cavalry is rarely employed in ambuthes, though a con- 
fiderable body may, if conyenient, be potted in a proper 
direction, for the purpofe of fupporting the infantry con- 
cealed in woods, &c. Oa fome occafions, it is even advane 
tageous that fuch cavalry fhould be vifible, but in an oppo- 
fite quarter; fo as to caufe the force to be attacked to be 
concentrated, by calling in their feouts and videttes; by 
which thofe in ambush might elfe be difcovered, This 
device likewife occalions the baggage to be fent upon the 
other flank, out of the way of the cavalry, and leaving that 
flank ee them free from incumbrance. When this 
happens, and that the cavalry make a fhew of charging, 
the baggage will commonly fall into the hands of thofe in 
ambufcade. Naval ambufcades are by no means uncom- 
mon; it often happening that a well-concerted decoy lures 
an enemy into fuch a fituation as at leaft places him under 
confiderable difadvantage, or eventually caufes him to fur- 
render. Thus, difguifing veffels by means of new paint- 
ing; changing their mode of rigging ; appearing to avoid 
rather than to purfue ; fending out a flow failing veffel to 
pafs between a cruifer and an ifland, behind which a fu- 
perior force is concealed, &c. &c. are all rufes de guerre 
in common ufe. One device, which probably would other- 
wife be often practifed, is contrary to the laws of honour 
and the rules of war, namely, making fignals of diltrefs,, 
with the view to draw an euemy’s veffel to give affiftance,. 
and then to capture her. To aflume the appearance of 
being damaged, either by weather or by ation, is all fair 5 
becaufe then the enemy bears down as upon a prey, and 
not as a protector, However, the prattice of enambuthing, 
whatever advantages it may feem to offer, is fubje& to ex- 
treme danger: unlefs guided by the moft certain knowledge 
of the force to be furprifed, it becomes almoft invariably a 
lofing concern, and has the pernicious tendency of creating 
great diffidence in the condu& of that commander by whote 
inftruétions it is made. Nor can the fmalleft fuccels be 
hoped for, unlefs where the peafantry are friendly difpofed, 
and the country around thoroughly known.. 
ENAMEL, in Anatomy, the hard fubftance which 

covers the crown of the tooth. It is defcribed in the ac- 
count of the teeth, contained in the article Cranium. 

Enamet, in the 4rts.. Enamels are vitrifiable fubftances, 
and may be arranged into three clafles, viz. tranf{parent, 
femi-tranfparent, and opaque.. ‘The two former are chiefly 
employed in enamelling on gold and filver, for watch-cafes, 
trinkets, and other {mall articles of jewellery; the latter is 
principally ufed on copper, for the thaking of clock and 
watch-dial plates, and for other plates which, when pro- 
perly fluxed, are fit for the purpofe of enamel-painting. 

The batis of all kinds of enamel is a perfectly tranfparent 
and fufible glafs, which is rendered either femi-tran{parent 
or opaque, by the admixture of metallic oxyds. White: 
enamels are compofed by melting oxyd of tin with the 
glafs, and adding a {mall quantity of manganefe, to increafe. 
the brilliancy of the colour. The addition of oxyd of tead,, 
or antimony, produces a yellow enamel;. and Kunckel af- 
firms that a beautiful yellow may be obtained from Silver. 
Reds are formed by an intermixture of the oxyds of gold 
and iron; that compofed by the former being the moft 
beautiful and’ permanent. Greens, violets, and blues, are 
procured from the oxyds of copper, cobalt, and-iron; and 
thefe, when intermixed in different proportions, afford a 
great ‘variety of intermediate colours., Sometimes the: 
oxyds are mixed before they are united to the vitreous bafes. . 
Such are the principal ingredients employed in the produc. 
tion of the various enamels ; but the proportions in which. 
they are ufed, as well as the degree and continuance of the 

heat 



ENA 
heat neceffary to their perfeGtion, conftitute the fecrets of 
the art. Other fubftances than thofe here mentioned are 
occafionally ufed in the compofition of enamels; and it has 
been faid, that the peculiar quality of the beft kinds of 
hard or Venetian enamel is owing to the admixture of a par- 
ticular fubftance found on mount Vefuvius, and known to 
be.thrown up by that volcano. 

The work of Neri on glafs, with the notes of Merret 
and Kunckel, afford many good precepts for making ena- 
mels; yet the exaét nature and methods of compofition of 
the eth kinds, both of the hard and foft i ftill re- 
main among the arcana of enamelling. The foft white 
enamel is generally called glafs, and is manufaétured at the 
glafs-houfe, near the fite of the Albion mills, on the Surrey 
fide of Blackfiiars-bridge; the hard enamels are chiefly 
made at Venice, and, from the operations of the war, are 
not at prefent to be procured in London. In confequence 
of this, the beft enamel, which formerly, when {muggled 
into the kingdom, has been fold as low as from 2s. to 2s. 6d. 
per lb., and even when the duty has been paid at the Cuf- 
tom-houfe, at from 3s. to 4s., has progreffively advanced 
to a guinea, and from that to 5cs.; and it cannot now be 
obtained at any price. 

Enamet-Painting. See Paintine on Enamel. 
ENAMELLING. The art of enamelling is of great 

antiquity, but of unknown origin, That it was practifed 
by the Egyptians is evident, from the remains that have 
been obferved on the ornamental envelopes of mummies. 
From them it probably paffed to the Greeks, and after- 
wards to the Romans, who appear to have introduced the 
art into this country; as various Roman antiquities have 
been dug up in different parts of Britain, in which enamels 
have formed portions of the ornaments. That the Britons 
received the art from their conquerors may be conjectured 
from the circumftance of enamelled trinkets having been 
found in Britifh barrows. That the Saxons practifed it is 
certain, from the jewel found at Athelney i: Somerfetthire, 
and now preferved at Oxford; which jewel, as appears 
by the inicription, was made by command of the great 
Alfred. The gold cup, given by king John to the cor- 
poration of Lynn in Norfolk, proves that the art was not 
loft wader the Normans; for the fides of that cup are em- 
bellifhed with various figures, whofe garments are partly 
compofed of coloured enamels. The tomb of Edward the 
Confeflor ia Weitminfter Abbey, conttructed in the reign 
of Henry III., was alfo ornamented with enamels, pieces 
of which ftill remain. The beautiful crozier of the cele- 
brated William of Wykeham, of the time of Edward III., 
may be alfo adduced as exhibiting fome curious f{pecimens 
of the application of this art: and other examples might 
be pointed out, of its progreffive defcent to our own age. 

It would feem from the above brief review, that an- 
ciently enamels were principally applied to the purpofes of 
ornament ; but fince the invention of clocks and watches, 
their ufefulnefs has been proportionally increafed. For 
clock and watch dials there is probably no fubftance that 
could be fubftituted, that can equal enamel in permanence 
and beauty : in feveral refpeéis, it poffefles advantages even 
over the rich metals of filver and gold. Within the laft 
3O or 40 years, an imitative enamel has been ufed, and, 
through the fcarcity of real enamel, is now in much demand 
for clock plates ; but it is by no means comparable with its 
prototype: for, being chiefly compofed of flake white, 
ground up with {pirits of turpentine, and afterwards mixed 
with copal varnifh, it wili neither affume an equal bril- 
liancy in colour, nor continue unchanged in different cli- 
mates; on the contrary, the ation of the air occafions it 
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to‘become dingy and yellow. In fact, imitative enamelling 
is nothing more than a branch of the art of japanning; 
which fee, 

The proceffes of enamelling have never been accurately 
defcribed. The jealoufies that exift in all arts in which any 
thing like a {cientific knowledge is wanting, operate to fe- 
clufion, The praétitioner conceals his information from 
motives of proht, and the amateur feldom acquires an~in- 
fight fufficiently minute to enable him to unfold the modes 
of operation. Whatever may be the defeéts of the prefent 
attempt, it will be found to contain a better account of the 
praétical branches of the art than has before appeared, 

Enamels are commonly laid upon a metal und, yet 
they have been fometimes ufed in fubftance, for difhes, flower- 
pots, ornamental veffels, figures, vafes, &c. In thefe cafes, 
the enamel is run into moulds immediately from the pots in 
which it has been melted. The metals employed to enamel 
on are gold, filver, and copper. Of the other metals, fome 
are too fufible to endure the action of the fire, and the re- 
mainder, as platina, &c. are, to ufe the language of the art, 
too frrong, for the enamel: that is, the adhefion between 
the two fubflances is not powerful enough to keep them 
together, the enamel cracking as it grows cold, and flying 
off the metal in flakes. It appears, therefore, that a certain, 
however flight, degree of oxydation is neceflary to make the 
enamel and the metal unite with fufficient firmnefs. Gold 
is unquettionably the beit fubitance to enamel on, its rich- 
nefs of colour fhowing a beautiful tinge through the enamel : 
yet the metal generally ufed, except for watch-cafes, and ya- 
luable articles of jewellery, is copper; and that on account 
of its fuperior cheapnefs. Both the gold and the copper 
fhould be of the finer kinds, the others being too refraGtory 
to agree properly with the enamel. 

By the cuflom of the trade, rather than from any princi- 
ple of utility, enamelling is now divided into two branches, 
viz. dial-plate enamelling, and tranfparent enamelling. The~ 
former includes the manufa@ure of clock and pm plates, 
with fluxed plates for enamel painting, the latter compre- - 
hends the enamelling of watch cafes, broaches, pins, aad 
other bijoux : of late years the making of thefe Jeffer arti-' 
cles.has gradually grown into great dijufe inthiscountry. _ 

Dial-Plate Enameiling, confifts of the two divifions of’ 
hard-enamelling, and foft, or-glafs enamelling ; in the firft ' 
branch, the Venetian enamels only are employed, in the lait, 
the Englifh or glafs enamels. The praétice of hard-enamel-’ 
ling requires more {kill, time, and labour than the others, 
and is confequently efteemed the moft. In preparing the’ 
metals to be enamelled on, whether of gold, filver, or copper, ° 
the procefs is fimilar ; one defcription will therefore fuffice 
for the whole :—and firft of the making of watch dials. 

The copper being evenly flatted in long flips (which is 
done at the flatting mills between fteel rollers) and to a 
proper thicknefs, pieces are cut off for ufe according to the 
fize wanted. They are then annealed in a clear fire, in 
order to make them {ufficiently pliable to take the required 
forms which is given to them by means of dies. The dies 
are {mall circular plates of brafs evenly turned, varying in 
thicknefs, perhaps, from the fixteenth of an inch to an 
eighth, or more, according to their diameter. Some of 
them are flat, others are hollowed out for the purpofe ot 
giving a flight curve to the c-pper, as the metal to be’ 
enamelled on is technically termed when prepared for ufe ; 
the edges of the dies are turned off in an oblique dire€tion, — 
and in the centre is a fmall hole, rather larger than that 
which is wanted in the dial-plate. A complete fet of dies 
varies in fize from about three-fourths of an inch to two’ 
inches and a half, the gradations being very imall, pethaps © 
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not more than the thirty-fecond part of an inch between 
each. 

The copper being cut with a pair of f{ciflars nearly to the 
fize required and properly pot) ae is next placed on the 
die beft adapted for the purpofe, and the eye, or centre hole, 
is made. This is effeéted by firlt forcing up the copper into 
the hole of the die with a fmall round-headed punch ; by 
this means a {mall concave bulge is formed, the upper fide 
of which is then filed through with a fmooth grained file ; 
it is then again placed on the dic, and prefled gradually 
open till it nearly fills the hole with au oval burnifher ; it is 
afterwards prefled tighter into the hole with a round broach, 
the burr being occationally taken off by the file, and care 
employed to prevent the cye from cracking. The punch, 
‘burnifher, and round piu, are all ot fteel; the two latter 
taper in regular gradation towards the handles. 

When the eye is completed, the edge of the copper is cut 
round, fo as to leave a {mall part, probably about the thirtieth 
of an inch, projecting beyond the die. , The projecting 
part is then turned up, or burnifhed, againit the edge of the 
die, the copper being firft laid fmooth and flat by the 
burnifher. | The turned-up edge of the copper is afterwards 
filed evenly round, and reduced to the proper height, accord- 
ing to the thicknefs of the brafs-edge, or rim, to which it is 
to be fixed when inthe watch. ‘he infide burr is then 
feraped off with a graver, and {till further cleared away by 
means of a feratch-brufh: this latter tocl is compofed of 
{mall brafs or fteel wire tied together in a round bandle, 
about the fize of the little finger. [he purpofe for which 
the eye of the copper is formed, and the edge turned 
up, is to retain the enamel in its proper place, fo that the 
plate may be finifhed both {quare and neat. 

According to the kind of watch to which the dial is to 
be applied, the copper, if for a feconds watch, mult be kept 
almoit flat; or if for a watch where a greater {pace is 
wanting beneath, to give more fcope for the wheels, muft be 
raifed from the edge to the centre in a regular and exact 
manner. To effeét this a {mall circular block or fetting 
die is ufed, made of box or other hard wood turned out 
to the neceflary degree of concavity, and having a hole in 
the middle to receive the eye of the copper when placed 
within the hollow of the block. The copper is then 
gradually fet up to the convexity or height required by 
rubbing it gently yet firmly with a bent, or fetting {patula, 
formed of a thin flip of feel, about five inches long, properly 
fixed. It is now ready to have the feet foldered on, by 
which it is to be pinned down to the brafs edge or frame 
of the watch ; and the places for the feet being marked on 
the back of the copper, through the holes drilled for the 
purpofe in the edge or frame, the feet are prepared for 
foldering. 
The feet are alwaysof wire of the fame kind of metal as that 

to be enamelled on, and the wire is drawn into different thick- 
nefies, proportioned to the fize of the intended dial-plate ; 
thus varying perhaps from the tenth to the fixteenth of an 
inch. In the more common kinds of enamelling, the 
feet are generally cut off from filvered wire, that is, copper 
wire plated with filver; the filver itfelf forming the folder 
when the feet and copper are expofed to the united afion 
of the lamp and blow-pipe. in the beft kind of work 
plain copper wire is ufed, and the feet are faltened to the 
copper by means of fpeltre, or of filver folder, When fuffi- 
cient care is exercifed, either of thefe modes is equally 
appropriate, but the feet foldercd on with {peltre take the 
firmeft hold; thofe with the filvered wire the flightelt. The 
fect are evenly filed, cither to a flat face, or an angular one, 
according to the defcription of copper for which they are 
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wanted ; and ate cut off the wite into proper lengths by a 
pair of cutting-pliers or nippers. In order to make the 
feet remain in their places, and facilitate the foldering, the 
end of each foot, before putting it on the copper (which 
is done by means of a pair of corn-tongs or tweezers), 18 
dipped into a flight wath of borax and water, through 
which it adheres with fufficient force to admit of its being 
expofed to the power of the blow-pipe. The lamp in 
common ufe contains from a pint to a quart of oil, and has 
a cylindrical {pout projecting about three inches, and being 
an inch or more in diameter. This {pace is filled with cotton, 
which being lighted, a good ftrong flame is produced. The 
copper is carefully placed upon a-piece of folid charcoal, 
long enough to be held in the hand, and the flame being 
then propelled by the blow-pipe againft the folder, or fil. 
vered wire, as the cafe may be, the feet are firmly united to the 
copper. In this operation, attention muit be given to the 
exact degree of heat required to fufe the folder, for fhould 
it be too powerful, the copper itfelf will melt at the fame 
inftant: care muft be taken alfo that all the fect keep in 
their due places, otherwife the copper will not fit properly, 
and the feet mutt either be cut off, and new ones foldered 
on, or much trouble will be found in drawing the holes of 
the brafs-edges or frames, to get the coppers into their proper 
centrical fituations. 

The copper being thus faradvanced is thrown into the 
pickling-pan, in order to free it from the feale or oxydable 
covering acquired from the heat. The pickle is either oil 
of vitriol, fufliciently neutralized for the purpofe by water, 
or elfe afglution of the beft double aquafortis. © When the 
fcale is enough foftenedto admit of its being removed 
by a foft brufh, ufed with water and a little white fand, the 
copper is taken out of the pickle, and all the impurities 
being wafhed away, it is dried by means of heat, or elfe with 
afoft cloth. In this ftate, the copper will generally re- 
quire to be again put into a proper fhape, by means of the 
brafs die, and fetting block, as it is {earcely poffible but that 
fome irregularities will be produced through the operations 
laft deferibed. It is alfo hardened in a flight degree by 
rubbing the under fide with the fetting {patula, and the 
furface withthe f{cratch-brufh. When this is done, the 
copper is completed, and fitto be enamelled on. It is to 
be remarked, that when many coppers are prepared at once, 
much time is faved by turning off the edges by means of the 
Jathe and arbour, inftead of by filing them even in the man» 
ner detailed above. 

The above are the methods by which the common coppers 
are prepared; it is nowiequilite to defcribe what are called 
French edges, from their having been firlt made in France. 
Thefe are of two kinds, the folid French edge and the laid- 
down Frenchedge. ‘To make the former, a piece of cop- 
per is taken, either about a fixteenth or a twelfth of an inch 
thick, according to the diameter of the intended plate, and 
ahole being drilled ia the centre, the copper is placed upon 
an arbour, and fixed tightly by means of a {mall cone and 
{crew-nut fitted to ths maundrel. The arbour being then 
fixed upona lathe, the edge of the copper is next turned off 
in av oblique direétion, inclining inwards, with a graver, and 
the copper is then reduced to the proper thicknefs for 
enamelling from the edge to the centre, by means of a fcorper 
and other tools ; thus leaving the edge folid, and taking care 
alfo that afufficient fubftance is left unreduced round the 
cone, to form the outer circle of the eye. The laid-down 
Trench edge is made by preparing a copper in the common 
way from a thin flip, the edye being left rather higher than 
ufual, and then fixing it upon the arbour, when the edge 
of the copper being firlt turned perfeGly even with a 
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graver, isnext forcibly bent inwards by a fmall triangular 
tool, (perhaps formed from the end of a three-fquare file 
wora {moeth,) and afterwards fquared and finifhed by the 
graver aud fcratch-brufh. It is in general neceffary to re- 
verfe the coppers onthe arbour, and turna {mall portion of 
the urder fide away, both of the folid and laid-down kinds, in 
orderto make the edge of a due {harpnefs. ‘The coppers are 
laftly fet up, and the feet foldered on, as before deicribed. 
French edges are moftly ufed for watches of a particular 
kind, where room is wanting, and the dials are fixed upon 
the frames without a brafs-edge. 

When a dial is made fora feconds’ watch, or for one re- 
quiring fill more circles than two, the additional eye, or 
eyes, is made by marking the centres accurately with a point 
on the under fide of the copper, and then bulging the cop- 
er upwards with a’ fmall punch from each centre, by ftrik- 

ing it gently with a {mall hammer into a piece of lead, about 
three times the thicknefs of a die; the lead forms a fufficient 
refiftance to prevent the eye from cracking, and is yet foft 
enough to admit of the copper being bulged up evenly. 
The {mall eyes are afterwards evened with the file, and 
opened with a {mall needle or round-pin to the required 
fizes. Some trivial variations in the mode of making the 
feconds’ holes, &c. occafionally occur. 

The coppers being thus prepared, the next procefs is that 
of enameliing, properly fo called. Where the operations 
of dard enamelling, and g/a/s enamelling, are diffimilar, the 
difference will be defcribed in proceeding, but to a certain 
extent they are the fame. 

The enamel, as it comes from the makers, is generally in 
fmall cakes from four to five or fix inches in diameter. In 
preparing it for ufe, a {mall hammeris ufed, having one end 
flat, and the other of the fhape commonly employed to 
rivet with. With this the enamel is broken into thin pieces 
or flakes, by flriking the edge of the cake fmartly as it refts 
uponthe fore finger of the left-hand. The pieces are then 
put into an agate mortar, and witha peftle of the fame kind 
are finely pulverized, the fplintcers being prevented from 
flying about, by keeping the enamel covered with pure 
water all the time the procefs of grinding is going on. The 
point at which the trituration fhould be difcontinued, can 
only be afcertained from experience, as the different kinds 
of enamel, and the different modes of its application, re- 
quire the ground enamel to be either more or lefs fine. In 
eneral it may be ftated, that the daching fhould be much 

finer than the firfl coat ; the /econd coat of an intermediate 
finenefs,; the hard enamels confiderably finer than the glafs, 
and the flux itll finer than thofe, as the fire operates with 
lefs effet upon the flux than upon either of the former fub- 
ftances. In grinding, great care mult be taken to keep the 
euamel free from dirt, andthe light flue which arifes muft 
be wafhed away three, four, or more times, as may be ne- 
ceffary in the courfe of the operation, till the water comes 
off quite clear. A {mall tea-pot is commonly ufed to pour 
the water from, and when the enamel is ground fufficiently, 
the produce is emptied into fome other {mall cup for ufe, 
the furface being kept juft covered with water. 

The manner in which the grinding is performed, is by 
placing the mortar upon the work-board, on a coarfe piece 
of flannel orlinen, twice or thrice doubied, and wetted to 
prevent its flipping. The handle of the peftle is then 
grafped firmly about the middle with one hand, and the 
palm of the other being placed upon the top, the operator 
inclines the upper part of his body over the mortar, and 
crufhes the enamel by preffing forcibly with his breaft upon 
that hand which covers the peftle. ‘I’his motion is repeated 
in quick fucceffion, till all the larger pieces are reduced into 
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coarfe and uneven grains; which grains are afterwards ground 
to the requifite equality and finenefs, by holding the mortar 
firmly down with one hand, and with the other giving a. 
circular direction to the peftle, ufing at the fame time aa 
much {trength as can be conveniently exerted. r 

Ia sfemelitie watch dials, many coppers are ufually pre- 
pared to go on with at once; that method poffefling the 
three-fold advantage of faving time, materials, and labour. 
When the enamel is ground, therefore, the coppers having? 
been firit cleanted by the pickle, and carefully brathed out 
with water, are {pread, face downwards, over a foft half-worn 
cloth, or fmooth napkin, anda thin layer of hardenamel, 
called, in its ground ftate, the Lacking, is {pread over the under 
fides with the end ofa quill, properly cut, or with a fmail 
bone fpoon. The coppers are then flightly preffed on 
by another foft clothor napkin, which, by imbibing fome 
portion of the water, renders the enamel fufficiently dry to 
be {moothly and evenly fpread with the rounded fide of a 
fteel fpatula. The water is then again dried out by the 
napkin, anda yet further evennefs produced by going over 
the enamel as before, with the {patula, and thefe operations 
are repeated, till the back becomes completely {mooth, and 
the enamel is of an equal thicknefs all over. It muft be 
obferved, that the water fhould not be entirely abforbed, 
as in that cafe the enamel would fall off, in powder, before 
the fubfequent operations are completed. When the enamek 
is properly {pread, the loofe particles are carefully cleared 
away from the edge and eye of the coppers ; from the former 
by the fpatula, from the latter by twilting round it the 
pointed end of aquill, and the procefs of /aying the bottoms 
is thus finifhed. Some flight variations to the above method 
are in ufe among different ertifts, but the difference is {carcely 
important enough to require defeription. Infome inftances- 
the enamel is laid on with the fpatula itfelf, and the cop- 
pers, inftead of being held between the fingers, are placed 
upon the round pin, by means of the centre holes, till the 
backs are duly {pread: in both modes due care muft be 
taken that the coppers are not bent out of their proper forms. 

The next operation is tolay the frf coats; that is, to 
{pread a layer of g/a/s enamel over the upper fides of the 
coppers. In doing this, the furfaceis firft brufhed flightly- 
over with a fmall camel-hair brufh, or a hare’s foot, to re- 
move any dirt or extraneous particles of enamel, as the mix~ 
ture of any hard enamel with the glafs would infallibly 
fpoilthe work. The glafsis then {pread upon the coppers 
in a Jayer, the thicknefs of which is commonly the fame as 
the height of the edge and eye. The water is afterwards 
flightly abforbed witha clean napkin fmoothly folded, and 
the enamel {pread by a thin, flat fpatula, till all unevennefs 
is removed, and the furface lies regularly from edge to 
centre. The edge being then gently tapped twice. or thrice 
at different places with the fpatula, the water rifes towards 
the top, and is again dried off by the napkin, when the 
enamel is once more made {mooth by the fpatula, and the 
water being wholly taken up by the napkin, or as_ nearly. 
fo as can be effected, without difturbing the enamel, the //r/? 
coats are placed upon rings for firing 

‘The rings ufed in enamelling are generally made of a 
mixture of pipe-maker’s clay and Stourbridge: clay, rolled 
up into the form of cylinders, and turned: ina lathe by. 
means of a cylindrical piece of wood. forced through the 
centre of the mais when wet. Each ring is about a quarter 
of an inch in thicknefs,, and the fame in depth.; the upper 
fide is prepared for ufe by rendering it fightly concave, 
which is done by rubbing it carefully upon a half globe of 
lead fprinkled over with fine filver fand: the under fide is 
nearly flat. Through the concavity thus given to the —_ 
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_ the edge of the copper or dial-plate only is fuffered to touch, 
by which means the enamel on the back remains undifturbed, 
and the edges are prevented from fticking by rubbing over 
the furfaces of the rings with foft chalk or whiting. 

The firft coats having been placed carefully upon the 
rings, are next put intoa fhallow tin veffel, called a tin cover, 
which is either made fquare or round, according to the fancy 
of the artificer, and is commonly about three quarters of an 
inch in depth. © All the moifture is then flowly evaporated 
from the enamel, by placing the cover upon a German 
ftove, or in fome other convenient fituation near a fire, 
where the evaporation can be properly regulated: for, 
should the water be dried off too quickly, the work would 
be in danger of fpoiling from d/ebs or dliflers. ‘Thefe are 
very {mall air-bubbles, which, by rifing to the furface of 
the dial-plates, deftroy their fmoothnefs and beauty. They 
appear to be occafioned, partly by want ‘of due care in 
laying on the enamel, and partly by the confinement of the 
air which the water contained, and which, in the procefs 
of firing, becomes rarefied ; throwing off, by its-expanfion, 
a portion of the furrounding enamel, yet not entirely efcap- 
ing without a very vivid heat, and even then refolving into 
black or green fpecks, fo coloured through the oxydation of 
the copper. 

The firing is executed beneath a muffle, placed in a 
fmall furnace ignited with coke and charcoal. (See 
Murrce and Furnace ELnamellers.) The furnace being 
drawn up to a fufficient heat by means of a regifter, the 
firft coats are taken feparately from the tin covers, and 
placed upon thin planches of clay, or iron, chalked over, 
and gradually introduced beneath the muffle ; where, ina 
very fhort time, the enamel melts, or technically ruxs ; and 
becoming properly confolidated, the firft coat is complete. 
Great attention is requifite in this operation, to prevent the 
enamel from being over-fired; as in that cafe, the glafs 
would lofe fome portion of its opacity, and other defects 
2lfo be produced, to tke detriment of the work. The 
planches are placed towards. the further extremity of the 
rouffle, by means of a pair of fpring tongs; and as foon as 
the fufion is feen to take place, are turned carefully round, 
in order that every part fhould be equally fired. The 
planches are generally made circular, and flightly concave, 
for the convenience of moving the work without danger of 
fhaking off the enamel before it becomes fixed by the 
heat. 
As all folids, when reduced to a granulated ftate, occupy 

@ greater {pace than before, e¢ vice ver/d, it will be found 
that a very confiderable depreffion has been produced in the 
enamel of the firft coats by the act of fufion; and that the 
edge and eye are now much above the furface. This de- 
ficiency in fubftance it is the office of the /econd coats to 
fupply. When the work is cooled, therefore, the feale is 
wholly removed from the edges and eyes by means of a fine- 
grained Lancafhire file, ora {mooth grey-ftone ; and being 
then wafhed and dried, each plate is put upon a {mall 
round wax-block, of fufficient bulk to be held in the hand, 
and about four or five inches high. ‘The feet are then 
either preffed firmly into the wax which covers one end of 
the block, or the plate is otherwile fixed by means of three 
{mall cones of wax placed triangular-wife upon the block ; 
care being taken not to ftrain the enamel by too weighty a 
preffure. A fecond layer of ground enamel is then gently 
fpread with a quill, and prepared for firing by the napkin 
and f{patula as before; after which the fecond coats are 
laced upon the rings, and the moifture being evaporated 

am the tin-cover, (one edge of which, both in this and in 

the preceding operation, fhould be left a little open to give 
iffue to the {leam,) they are ready fora fecond fire. 

The fecond firing requires an equally cautious manage- 
ment as the former one. ‘The plates mutt not be over-fired, 
nor muft the heat be fuffered to melt the enamel too rapidly ; 
but a kind of rotatory motion, called coddling, mutt be 
given to the work, by holding the loaded planch lightly 
with the tongs, and gently drawing the edge of it towards 
the mouth of the muffle, and then returning it to its former 
place, ti!l the fufion be complete; a proper knowledge of 
which can be gained only from praétice. he work is now 
in a fit ftate for polifhing. 

Polifbing, in this art, has a twofold fignification: it not 
only means to render bright, according to the common ac- 
ceptation of the term; but alfo to make even, without any 
reference to gloffynefs. The enamel has a natural bright- 
nefs of furface acquired from the fire; and when this is re- 
moved, it is only neceflary again to expofe it toa due heat, 
to caufe it to reaffume its former character. Yet as this 
brightnefs exifts independent of evennefs, and as evennefs is 
effential to the perfection of enamelling, it is requilite, in 
moft cafes, to produce that quality by the methods next to 
be defcribed. 

The materials ufed in polifhing glafs plates are grey- 
ftones, rag-itones, fometimes called burrs, fine ground 
filver fand, and water. The grey-{tones ought to be of a 
fine grain and even texture, without knots, which would 
be very detrimental by making deep fcratches in the enamel, 
inftead of wearing it away evenly. The plates are taken 
feparately, and the thin edges are firft worn off by one of 
the finer grey-ftones, till they become fmooth and equal ; 
after which the eyes are rubbed down, till the centre .of 
each plate is even and {quare. Either the grey-f{tone or the 
rag-{tone is next employed, according to the nature of the 
work, to wear away all the irregularities that may exift on 
the furface of the enamel; the rag-ftones being only ufed 
for the more common kinds of dials. This is done in dif- 
ferent ways; viz. firft, either by holding the plate upor 
the fore and middle finger of one hand, and giving it a fort 
of circular motion by means of the thumb, whilft with the 
other hand the polifhing-ftone is rubbed with a forward and 
backward ftroke over every part of the furface ; fecondly, 
by holding the polifhing-ftone on the work-board with one 
hand, and with the other rubbing upon it the face of the 
enamel ; or, thirdly, by fixing the plate upon a cork, either 
by means of the-feet, or with a piece of wet flannel, and 
with the fingers giving it a kind of rotatory motion, whilft 
the polifhing-ftone is rubbed over it in a fimilar manner. 
The ground filver fand is ufed to give fharpnefs to the po- 
lithing-{tones, and wear away the enamel with greater cele- 
rity than would be otherwife acquired; and the aét of 
polifhing is continued till all the glofs is ground off the fur- 
face. In this operation great care muft be taken that the 
preffure be not too powerful, as the plates willthen crack 
in the fire, and can never, or very rarely, be properly 
mended. 

When the enamel is fufficiently polifhed, which is eafily 
known by the criterion of all the glofs being removed, 
the plates muft be clean wafhed, and the fpecks of 
dirt, &c, picked out with a fharp graver. hey are 
then well rubbed over with fome fine ground glafs, 
either by means of a cloth, a glafs mull, or perhaps a {mall 
bit of fir-wood cut fmooth, in order to remove the ftaing 
that may be left by the polifhing-ftones; and the clean 
water being fuffered to run over them, they are wiped dry, 
aud again placed upon the rings for firing. 
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The degree of heat neceffary for polifhed plates is deter- 
mined by the finer or coarfer modes in which they were 
prepared ; as the fufion is much facilitated by the enamel 
being free from fcratches. When the furface is properly 
run, that is, when it becomes perfeGtly fmooth, even, and 
bright, the plate is completed ; aud when cold, is fit for 
painting on. See Paintine of Clock and Watch Dial- 
Plates. 

The above defcription regards more particularly the beft 
kinds of work ; but for the more common work there are 
two other modes of enamelling praétifed, which it will be 
requilite briefly to explain. he plates made in thefe ways 
are called run-down plates, and run-down fecond coats. 

Run-down plates are thofe which are made by laying the 
enamel upon the coppers in fufficient quantity to form 
plates of the required thicknefs, without putting on a fe- 
cond coat. Both labour and fire are thus faved; but that 
neatnefs, regularity, and fquarenefs, which are acquired by 
the firft method, are rarely obtainable in this: and indeed 
flat plates can hardly be managed at allin this mode. Run- 
down plates require more coddling than any other; and a 
longer continuance of vivid heat is neceflary to make the 
glafs flow to a proper evennefs of furface: the plates being 
wholly completed with one fire, and without polifhing. It 
is obvious that the moft common work only can be thus 
manufaCtured ; for that of the next fuperior defcription, the 
run-down one coats, are polifhed off with the rag-itone, and 
undergo a fecond firing. The run-down fecond coats are 
thofe which are reduced to a furface comparatively even by 
the fecond fire, and are then painted on without being po- 
lifhed off. 

In enamelling Aard-plates for watches, the coppers and 
the firft coats are prepared in the manner above defcribed ; 
excepting perhaps that the layer of glafs is rather thinner 
than in glafs-work only. ‘The hard enamel, which is ge- 
nerally moft valued as it approaches to a rich cream colour, 
is broken down, and ground in the fame way as the glafs, 
if a fmall quantity alone be wanted; but if otherwife, it is 
firft broken from the cake with the hammer, and then 
pounded in a fteel mortar, till reduced into coarfe grains. 
Thefe grains are then expofed to the action of a magnet, in 
order that all the particles of fteel that have been broken 
off the mortar in the act of pounding may be taken away, 
as they would infallibly fpoil the work, by rifing in black 
fpecks to the furface of the enamel, when in the fire. As 
an additional precaution, alfo, it 1s nece‘lary to put the 
granulated enamel into a fmall bafon, and pouring upon it 
a ftrong folution of oil of vitriol, or aquafortis, to fuffer it 
to ftand for fome hours, that the fteel particles, &e. may 
be wholly diffolved ; after which, the enamel muft be very 
carefully wathed, till the water comes off pure and tatteleis: 
for fhould any of the acid remain, the work would certainly 
blitter. The enamel is then ground to the neceflary fme- 
nefs in an agate mortar, and afterwards fpread over the 
firft coat with a quill, in {mall quantities, and’ as evenly as 
it can be laid, that it may require the ufe of the fpatula as 
littie as poffible. The water is then partly abforbed by a 
very fine and clean napkin, and the enamel {moothly fpread 
and clofely compreffed with the fpatula; after which, more 
water is abforbed, and the fpreading is co:tinued till the 
furface lies true and equal. ‘The plate is then put upona 
ying, and properly fired; and is afterwards polifhed by 
placing it upon a cork, (the top edge being firlt taken off 
with a fine grey-ftone,) and wearing away the furface, 
firit, by a very fine-grained Larcafhire file, or fmooth 
piece of fteel, and filver fand, ground to an glmait im- 
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palpable powder; fecondly, by a fine blue-ftone’ and fand; 
and thirdly, by the blue-ftone alone. With the latter a 
fort of half-polifh fhould be given to the enamel; and the 
nigher that polifh approaches to complete gloffynefs, the 
better; as the plate will then be finifhed in the third fire 
with a lefs degree of heat than would be otherwife wanted; 
{n this procefs, much caution is required to prevent 
{feratches, which cannot be rum up by the fire without giv, 
ing the enamel a greater beat than it will well bear, When 
the polifhing is completed, the plate is carefully cleaned 
with ground enamel ; and fhould there be any fpecks, they 
muft be picked out with a {mall and fharp diamond, and the 
hollows very dextroufly filled up with enamel from a quill- 
point, that they may neither rife above or fink below the 
common furface, when the plate is again fired: fhould they 
aGually do fo, they muft be made {mooth with a blue-ftone, 
and the plate muft undergo a fourth fire, to render the furface 
of one uniform texture and gloifynefs. Hard-enamel dials are 
always confiderably dearer than glafs ones, through the 
greater labour, attention, &c. that are requifite in making 
them; and the beft watches are almoft always made up 
with dials of this kind. 

In the polifhing off both of glafs and hard plates, much 
addrefs is neceflary to prevent a feparation between the ena- 
mel and the edge of the copper ; for if too great a preflure 
is exercifed, or if the grey-itones, which are employed to 
wear down the copper, are of too rougha grit, the adhe- 
fion will be deftroyed, and various black indents arife round 
the edge of the enamel, when the plate is again expofed to 
the fire. In glafs dials, thefe defects may be fometimes 
amended ; but in hard-enamel dials, fcarcely ever. 

The operations of tran/parent enamelling ave nearly fimilar 
to what have been already deferibed in the making of watch 
dials. As the work is generally of a more minute kind, 
greater delicacy of handling perhaps is required; and as the 
enamels are of various colours and defcriptions, more cups, 
veflels, &c. and additional foft cloths or napkins, are want- 
ing to keep them from mixing. Watch cafes are commonly 
enamelled upon gold, as well as moft fuperior articles of the 
fancy kind; and the furface of the gold is frequently en- 
graved into different figures and compartments, before the 
enamel is laid on; by which means the work affumes a 
beautiful variegated appearance through the vitreous 
coating. 

In enamelling the backs and edges of watch-cafes, &c. 
quince-water is frequently ufed as the medium by which the 
enamels are laid on ; for this poffefling a more adhefive and 
retentive quality than common water, better prevents the 
enamel from flowing from its proper fituations: for where 
the convexity is confiderable, the enamel will of courfe 
have a tendency to float towards the loweft part. When 
enamels of different colours are intended to be employed on 
the fame article, which is frequently the cafe in ornamental 
works, {mall edges or prominent lines are left in the fub- 
{tance of the metal, for the purpofe of keeping the enamels 
feparate ; and thefe are polifhed with the enamel, and re- 
duced with it to a fimilar equality of furface. Tranfparent 
enamels are not unfrequently polifhed to complete gloffy- 
nefs, without expofing them to an additional fire: in thele 
cafes, the work is finifhed with rotten-ftone. 

It is fometimes defirable to take off the enamel from a 
watch-cafe or trinket, without injuring the metallic part. 
For this purpofe it has been recommesded to lay a mixture 
of common falt, nitre, and alum in» powder, upon the 
enamel requiring to be removed ; and afterwards to put it. 
into.the furnace: and when the fufion has emacs to 
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throw the cafe, &c. fuddenly into water, which canfes 
the enamel to fly off in flakes, 

In ornamental tranfparent work, a very pretty efeG is 
often produced by applying fmall and very thin pieces of 
gold or filver, cut or flamped, into different figures,as acorns, 
oak-leaves, vine-leaves, bunches of grapes, fruits, &c. upon 
the furface of the firlt coating of enamel, where they are 
fixed by the fire; and are afterwards covered over by the 
fecond layer, through which they appear with coniiderable 
beauty. When any quantity of fancy-works of fimilar 
defign is wanting, this mode of enamelling is much cheaper 
to execute than to have the furface of the metal itfelf en- 
raved into the required forms. 
Clock Dial-Plate Enamelling, is far more laborious than 

the other branches, and requires confiderable experience to 
be properly executed, though the methods of operation are 
foon explained. The copper, being procured from the flat- 
ting mille in thin flips, and of an adequate diameter and 
thicknefs, is cut to nearly the required fize with a pair of 
ftrong {ciflars, a circle having been firft ftruck with the 
compafles. If in a foft ftate, it is then cleaned by the 
pickle, and having been brufhed out with fand on a flat 
board,-is wafhed and dried for planifhing ; if otkerwife it 
mutt be well annealed before it is thrown into the pickle, 
where it muff lie till all the fcale is enough foftened to be 
removed by the hand-brufh, fand, and water. 

Planifbing is a very important part of clock-plate enamel- 
ling, and too much care cannot be exerted in the procefs, 
as the neceflary regularity of furface almoit wholly depends 
upon it. In large plates the aGtion of the fire has a very 
confiderable effect,as it caufes anexpanfion inthe metal,which, 
unlefs properly guarded againft, cannot but operate to the 
imperfe&tion, and perhaps total fpoiling of the work. Ia 
flatting alfo, a fort of twift is not unfrequently given to the 
copper, during its paflage through the rollers, that would 
afluredly ie the plate to become uneven and out of fhape, 
were it not to be removed by planifhing and repeated 
annealings. Another effect produced by the fire, is occa- 
fioning the plate to rife, perhaps irregularly, towards the 

- centre, and this can only be checked by counteracting the 
aétion which the heat would otherwife generate in the metal 
by good planifhing. To keep a large plate entirely flat is 
impoffible; or at leaft no means have as yet been difcovered 
through which that aim can be attained.. The beft way, 
therefore, to provide againft the irregularities which the fire 
might caufe, is to give to the copper, in the courfe of planith- 
ing, a flight and even rife or curve frcem the edge to zhe 
centre; this can either be effected by the ufe of large brafs 
dies, or by a machine adapted for the purpofe, 

The machine of which, probably,there is only one in the 
trade, confifts of two principal parts; the one a folid mals 
of iron, with a concave and polifhed face, imbedded im- 
moyeably in a ftrong oak block, firmly fixed on a founda- 
tion of brick-work, and the top edge hooped with a thick 
iron ring, to prevent f{plitting ; the other, an anfwering and 
weighty mafs of iron with a convex face, fimilarly polifhed, 
and fixed in an upright frame of timber, but fo contrived as 
to become moveable by means of fliding grooves, a rope, a 
pulley, and a lever, and fo placed as to fall direétly upon the 
mafs beneath, in a fimilar way to the monkey of a pile- 
driving engine. 'The diameter both of the hammer and the 
anvil, as the upper and under mafles of iron may be called, 
for the fake of perfpicuity, is about thirteen inches ; that 
fize being nearly as large as clock dials are ever made or 
wanted. The conyexity of the hammer is exaétly fitted to 
the concavity of the anvil, and may be defcribed, perhaps, 
as forming a portion of a circle fifty feet in diameter; and the 

certres of both are kept crue to each other, and confee 
quently to the regularity of curve, by means of large {crews 
and nuts, which adjuft the pofition of the hammer by alter- 
ing the perpendicularity of the bars of iron that the grooves 
act upon, The power of this machine faves much labour 
in planifhing, as well astime ; yet as it is infuflicient wholly 
to prepare the coppers, and as the charge of erecting one 
would be very confiderable, it will never, perhaps, come inte 
general ufe. 

In planifhing with this machine, it is neceflary to be 
provided with various thin circular pieces of lead, evenly 
flatted, anc adapted in fize to the diameters of the coppers 
to be planifhed. Without thefe the ftroke given by the 
hammer would have a very imperfect effeGt ; and the impulfe 
given by the weight of its fall would alfo be continually 
weakening the foundation and bed of the anvil. 

The coppers prepared for planifhing by this machine are 
taken feparately, (the eyes having been previoufly cut out 
to a proper fize by meansof an iron punch, an hammer, and 
a lead block,) and each one is laid upon a lead of a cor- 
refpondeut dia.aeter, and placed upon the anyil in fuch a 
manner that all the centres agree. ‘The hammer, which has 
been hitherto retained at fome height by an iron ftay fixed 
in one of the timbers, and moving ona pivot, is then let fall, 
three or four times in quick fucceflion, it being each time 
lifted up to the height of three feet or more, by means of 
the lever. The hammer is then again faftened by the flay, 
whilft the copper is turned over on the lead, after which the 
operation is repeated, and the copper is then taken off, and 
another laid down till the whole are gone through. The 
weight of the hammer, and the impetus acquired by its des 
fcent, remove moft of the unevennefles in the coppers, yet 
cannot entirely remedy them: a ftrong and unequal {pring 
will itill be felt, and the metal being now rendered hard by 
the action of the hammer, annealing muft again be reforted 
to, and the coppers muft be pickled and cleaned as before. 
The machine is then ufed a fecond time in a fimilar way ; 
and afterwards a third, a fourth, a fifth, and even a fixth 
and feventh time, according to the diameters of the coppers, 
or to the refraétorinefs of the metals, due care being 
taken properly to anneal and pickle them between every 
operation. 

The coppers will now be found of a regular fhape, and 
the {pring in the metal tolerably uniform; it is eflential, 
however, to the perfection of the plate, that the {pring 
fhould be entirely uniform from edge to centre, . otherwife 
the plate would warp and cockle in the fire. A kind of in- 
termediate procefs mutt therefore be carried on between the 
taking the coppers from the machine, and before repeating 
the annealings. This is performed by means of a circular 
brafs die, about a quarter of an inch in thicknefs, and from 
fifteen to eighteen inches in diameter, ferewed firmly down 
toa ftrong oaken block, having three {tout legs, placed 
triangular-wife, and of a fufficient height to ufe conveniently 
when the artift is,in_a ftanding polture. The die fhould 
have the fame degree of curve as the machine, otherwife 
the effect produced by each would occafion a fort of reci« 
procal counteraction, The coppers, having pafled through 
the machine, are placed in fucceflion upon the die, and a 
wooden box-hammer (fomewhat refembling that ufed by» 
gold-beaters) with two faces, the one a circle about three: 
inches over, the other cut away on the front edges, fo as to 
leave only a portion about an inch or an inch and a quarter 
in breadth remaining in the middle, is then taken, and the 
copper is both rubbed and ftruck with it till the metal be- 
comes teo hard for any further impreffion to be made, and 
requires annealing. ‘The circular end is ufed to ftrike the 
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copper with, which is done by fhort, quick beats of the 
hammer, the artilt working from ceatre to edge, and com- 
municating the neceflary motion and direction to the coppers 
by means of the fingers of one hand, fo extended over the 
work as to give the requifite command in guiding it: the 
other end is employed in rubbing the coppers ftrongly with 
a backward and forward adtion, under which they are moved 
upon the die by the fingers as before. Where the machine 
is not ufed, the planifhing muft then be entirely performed 
in the way juft defcribed, and great care mutt be taken, 
that in the rubbing, the coppers be not beat, which would 
occafion both additional labour, and further aanealing. No 
pofitive direCtion can be given as to the number of times 
that the coppers mult be annealed in the courfe of the 
planifhing ; asa general rule, it may be faid that the larger 
the fize, the more frequently mutt the annealings be repeated. 
For plates of from three to four inches, twice or thrice is 
commonly enough ; from five to eight inches, about four or 
five times are requilite; for larger fizes, the annealings mutt 
be continued till the {pring or aétion in the metal becomes 
uniform, as already mentioned. This is beft determined b 
the regularity with which the copper will flap or jerk 
into the curve given by planifhing when turned either fide 
uppermoft upon the die. When the planifhing is com- 
pleted, the coppers are cut exaétly to the fizes required, 
and having been pickled and cleaned, they are then ready to 
be enamelled on. After the laft annealing, it is beit to 
planifh but flightly, that the coppers may be left in a 
{tate of comparative foftnefs. 

For time-pieces, table clocks, and fome others, raund plates 
are commonly ufed, and in thefe cafes it is neceflary to have 
moveable brafs dies formed into the curves required. Round 
plates are thofe which have a confiderable rife in the centre, 
made by a pretty quick forcing up of the copper into a 
fort of fhoulder about where the circles of the hours come, 
and afterwards continuing the rife more gradually. The 
bent {patula and the fcratch brufh are chiefly employed to 
fet the coppers into thefe curves, and where the rife is 
very quick from the edge, the copper is fometimes turned 
up as in {mall dials, that the enamel may be the better retained 
in its place. 

The quantity of enamel wanting for clock dials renders the 
grinding it a very laborious and tedious operation; efpecially 
as the hard kind only can be ufed with complete certainty. It 
is true that plates of from ten to twelve inches diameter have 
been made with glafs enamel, where particular attention has 
been given to the annealing up, and to the cosling down, 

(phrates that will be prefently explained, ) and where the 
backing has been of a quality perfe@ly agreeing with the 
nature of the glafs. Of the experiments made in this. way, 
however, the fuccefs has not always been proportionate to 
the lofs, aid the few enamellers who have clock-furnaces 
cannot always be induced to repeat them. 

The enamel for: clock dials is broken down ina fteel 
mortar, and afterwards cleanfed and ground in an agate 
mortar, in a fimilar way to that prepared for watch plates. 
Sometimes, where the enamel is of a good quality, the «wa/b- 
ings are made ufe of for backing, and no bad confequence 
relults, but this requires confiderable care in the laying on 
as wellas in properly drying, in order to prevent the furface 
of the back from rifing in blifters, either entirely or partially. 
Wathings is the name given to the almoft impalpable powder 
which arifes in grinding, and floats in the water, intermixed 
with the duft and minute hairs which are fure to fall into 
the mortar, and which renders it neceffary that the enamel 
fhould be feveral times wafhed during the procefs by pouring 
of the buoyant matter from time to time, .and introducing 

freth water, from the tea-pot. Pure {pring water ought 
always to be ufed, anda large bafon provided for the rectp- 
tion of the wafhings. 

In the beft and largeft kinds of work, the wafhings ought 
never to be ufed, as their great propenfity to blifter cam 
hardly be counteraéted; and when the bliftering is con- 
fiderable, the plates will afluredly cockle, or get out of thape. 
The peculiar finenefs of the wathings, alfo, occafions it to 
be very difficult to lay on as Lacking in an even mannetf. 
Where the enamel in fubftance only 1s ufed, the fuccefs of 
the work. is rendered more certain; the additional expence 
therefore is fully balanced by the greater fecurity. 

The general way of putting on the enamel is to lay the 
copper upon a cloth, twice doubled, and placed upon a die 
or piece of board, for the conveniency of turning. The 
backing is then {pread carefully over it by means of a {mall 
ivory or bone fpoon, and when the whole furface is covered, 
the water is partially dried off by another cloth, and the 
enamel laid even by a large fpatula, (fee Sratura,) 
finely polifhed. Thefe operations are repeated till the back 
furface is fufficiently evened a1.d dry; when the copper is 
turned, and the firft coat laid on and evened in a fimilar 
manner. The work is then placed upon a planch for firing, 
and is next put into the annealing places in the upper part 
ef the furnace, (fee Furnace for Clock-Dials,) where 
the humidity is gradually evaporated as the fire draws up. 
The planches are from a quarter of an inch to three quarters 
in thickne(s, in proportion to the fize, and are either made of 
fine free-ftone, or of a compofition of Stourbridge clay, 
pipe clay, and o/d fluff, as the broken mufiles, planches, 
&c. are called, pounded together in an iron mortar, and paffed 
through a coarfe fieve. The face of each planch is either 
flat or rubbed into a fimilar curve to that given to the cop- 
pers, and before the work is put on to it, a flight covering 
of whiting, dried, is fifted over it, through a fmall brafs-wired 
fieve : this is done to prevent the enamel from {ticking te 
the planch when in the act of fufion. 

The muffle is got up or rendered hot with fea-coal, and 
when fufficiently vivid, which is known by its near approach 
to a white heat, the firft coats are taken from the annealing 
holes by means of iron prongs, which are flid beneath the 
planches by a fteady and careful motion, left the enamel 
fhould be fhook whilft in powder; to prevent this, alfo, a 
farther provifion is frequently made by means of*irons, av 
they are called in the bufinefs, which are placed below the 
planches, and having a round form, and a convex bottom, 
are extremely ufeful in moving the work, by admitting the 
prongs to be readily pafled below them. he irons are 
adapted to the fize of the planches, and are formed out of 
thin iron plates, and are cut into a circular fhape ; fome 
portions of the metal, to render the irons lefs weighty, being 
wholly removed from between the rim and the centre, which 
from this circumftance appear to be conneéted by crofs bars. 

When the firft coats are properly fired, which can only 
be determined from pra@tice, they are replaced in the an- 
nealing holes, and there left for fome hours to cool down, 
all the fire having been firft raked ont from the furnace. 
The operation of cooling down muft be effeGted in a very 
gradual manner, for were it done too quickly, the plates 
would crack in different places, through the action of the 
metal upon the enamel, The particular caufe of this crack- 
ing feems to arife from the furface of the enamel being too 
fuddenly fixed by the cold air, to admit of that gradual ad- 
juftment to the contraGion of the metal, which the latter, 
by retaining the heat longer than the enamel, renders necef- 
fary. Ona fimilar principle, the annealing up of the fecond 
coats muft be equally progreflive; for fhould they be too 
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fuddenly put into the fire, the metal, by expanding with the 
heat before the fufion of the enamel has commenced, would 
caufe the enamel to fly through its brittlenefs, and the fur- 
face would be thereby ftreaked with cracks. 

The enamel for fecond coats, as in watch plates, muft be 
round finer than for firft coats, yet not fo fine as for back- 

ing. It is laid on with a {poon, and reduced to a fmooth 
and equal furface by the fpatula, in the fame manner as 
above defcribed ; and the plate being enamelled with the re- 
quifite attention, is fired a fecond time, and gradually cooled 
down as before. The next operation is polifhing. 

Clock plates are polifhed by a fomewhat different procefs 
than watch dials. When perfeétly cold they are taken off 
the planches, and either carefully fixed upon a bed of wet 
fand, fo thac not any hollow or vacancy is left below the 
plate, or imbedded in a fimilar way with fand upon wet flan- 
nel, twice or thrice doubled. When thus prepared, the fur- 
face is gradually worn even by means of fine filver fand, 
pafled through a fieve, that the coarfer particles may be pre- 
vented from fcratching the enamel, and polifhing-{tones 
formed of flint pebbles, ground at one end to a regular fur- 
face. The fand is ufed with water, and the operation is 
performed by giving the polifhing-ftone a quick circular di- 
re€tion in progreflive movements over every part of the 
plate, till the furface is evenly reduced, which is known by 
the gloflynefs being wholly worn off: this occupies from 
half an hour to an hour, or more, according to the fize and 
previous evennefs of the plate. Sometimes the polilhing is 
accelerated by ufing pieces of lead or iron, as half-pound 
weights, for inftance, in the early flage of the procefs, and 
afterwards finifhing with the flint ; and that nct only to give 
a fmooth furface to the enamel, but likewife to remove the 
general ftain or blackuefs which proceeds frem the ufe of 
the lead or iron. When the polifhing is completed, the 
plates are well wafhed and brifhed, and afterwards made 
perfe@tly clean by fome fine enamel being ground over the 
face of each with a {mall mull or polifhing-ftone for about a 
quarter or half a minute; the operation being repeated 
twice or thrice, as may be neceffary, and the loofe enamel 
being carefully wiped off with a {mooth cloth or napkin, 
after the lat cleanfing, inftead of being wafhed away: this 
is done in order that the {mall pores which are fometimes 
laid open by polifhing into the fubftance of the plate, may 
be filled up by the minute particles of enamel that efeape 
the action of the cloth, but would be removed by the water. 
Whatever fpecks or blifters may be in the plate, are then 
opened with the diamond, and the holes neatly ftopped with 
finely-grourd enamel from a quill-point, as in watch-plates; 
the froppings up being fuffered to lie rather higher than the 
furface, to admit of the reduction in bulk occafioned by the 
fufion. The plates are now again put into the annealing 
places upon the planches; and the furnace being properly 
heated, are fired for the third and laft time, before painting. 
In this latter firing, great care fhould be taken that the ena- 
mel be not over-fired, which would occafion a freckled ap- 
pearance in the plate, when held againft the light; and if 
the work is drawn out from the muffle after the fufion has 
commenced, and again returned to complete it, the air will 
be fonnd to have piven additional richnefs to the gioffynefs 
of the furface. ‘The precife time required for firing polithed 
lates can only be known from pra€tice; thofe on which the 
net polithing-fand waa ufed, and, of courle, where the 
feratches are lefs deep, wanting leis heat than when the 
fand has been employed in a rougher ftate, After firing, 
the fiaifhed plates are returned to the anuealing-holes, and 
gradually cooled down for painting on. See Painting 
of Clock and Watch Plates. 

In the making of fluxed plates for enamel-paintings, 
fimilar methods of planifhing are praétifed to thete already 
detailed ; and fimilar or even increafed care mult be taken 
in deftroying or regulating the {pring of the copper. 
Fluxed plates are commonly either fquare or oval: in the 
{quare ones, about an eighth of an inch, or fomewhat mare, 
fhould be cut off each angle of the copper, previous to ena- 
melling, to prevent the danger of breaking them. In pre- 
paring them for the flux, every thing is conduéted in the 
{ame way as for clock-dials, till they are polifhed off, when, 
inftead of firing them in their polifhed ftate, the flux is laid 
on asa third coat. In grinding the flux, very particular 
attention muft be given to keep it free from dirt; and the 
grinding muft be continued till the flux becomes extremely 
fine, as it will not otherwife flow to an even furface, when 
expofed to the fire, without a more intenfe heat than the 
{ubftance will well bear. The flux indeed requires a pe- 
culiar delicacy of treatment, and the firing of the fluxed 
plates muft be managed with great caution and nicety. 
The heat which they require in fufion is much ftronger than 
that for enamels only ; but the exa& point of time for with- 
drawing them from the furnace muft be dexteroufly feized, 
left the flux fhould fall into freckles. It is not cuftomary 
to polifh off the flux, as by fo doing it would be deprived of 
fome portion of its brilliant richnefs; yet that perhaps 
would be in fome meafure compenfated for, by the fuperior 
evennefs that would be attained. Fluxed plates muft be 
cooled down with great care, as the brittlenefs of the upper 
coating renders them more liable to crack when too {ud- 
denly made cool. In fluxing, hard enamel muft always be 
ufed; as the flux will not agree with glafs enamel, but 
cracks in circles as it grows cold. See Fiux. 

The greater duétility of gold, and its fuperior mellownefs 
of colour, render it by far the beft metal that could be 
employed for the bafis of fluxed plates ; though, on account 
of the expence, it is feldom ufed. For naked figures, 
portraits, or other fubje&s, where much flefh is exhibited, . 
gold plates ought to be exclufively employed, as their rich 
hue would fave confiderable labour in the painting. 

Till the prefent age, fluxed plates were feldom made of 
a larger fize than four or five inches; but fince the art of 
enamel-painting has been carried to fuch great perfection by 
Mr. Bone, enamel-painter to the king and the prince of 
Wales, they have been progreffively increafed in extent for 
his ufe, and are now made of every fize up to twelve and 
fourteen inches. The largeft ever completed meafures 
eighteen inches by fixteen anda half; and Mr. Bone is now 
employed in painting it from Titian’s famous piéture of 
Bacchus and Ariadne, in the colleétion of lord Kin- 
naird.. See Paintinc on Enamel. 

In chufing enamels for ufe, great experience is neceflary 
indeed the moft expert practitioner may be deceived, unlefs 
he make the requifite trials by aid of the furnace. Some 
enamels can only be employed alone; others may be ufed 
for the upper coats, but require a ftronger kind for the 
backs; and fome can be ufed only for backing. Should a 
new fort be proffered for ufe, experiment alone is the cri- 
terion by which its qualities can be determined. Ina 
fimilar manner, fome fluxes will only agree with particular 
enamels; others muft be ufed feparately ; and others again 
muft be mixed in grinding, before they can be employed 
with certainty. 

In every branch of enamelling, it is effential that the 
copper, or other metal employed to enamel on, fhould be 
of a proper thicknefs. Should the metal be too thick, the 
plates will always crack, either in their fecond coats, or in 
the'r polifhed {late ; and fhould it be too thin, they would 
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be extremely likely to warp from the too powerful aAtion of 
the enamel. The due medium can only be afcertained by 
practice; foreven the different kinds of enamel will require 
a difference in the thicknefs of the metal. 

The proper management of the fire, and the mode by 
which the muffle is heated, will be explained under the 
words Furnace and Mvurrre; it need only be ftated 
here, that the time neceflary to get up a clock furnace 
varies from about an hour and a half to two and three 
hours, or more, according to the intenfity of the draught, 
the method of ftoking, and the quality of the fuel. . ‘The 
work is turued in the muffle by means of {pring tongs, fo 
that each part may have a regular and due heat; and it is 
returned into the annealing places with the prongs. Should 
many plates be fired at one time, the labour will be found 
to be very fevere, and the heat too powerful; as it carries 
a flux of blood to the head, and occafions languor and op- 
preffion throughout the whole frame. 

EnamecuinG Flux. See Frux. 
EnamectiinG Furnace. See Furnace. 
EnameEcuinc, Jmitative. See JAPANNING. 
Enamevuine MMuffe. Sce Murrte. 
EnamextinG Spatula. See Spatuca. 
ENARA, in Geography, the chief lake of Lapland, in 

the northern extremity, about 70 Britifh miles in length 
by 30 at its greateft breadth. 
ENAREA, a province of Abyffinia, conquered by the 

troops of the Negus, at the beginning of the 17th century, 
fituated at the S.W. extremity of the empire. 
ENARGEA, in Botany, from sapync, confpicuous, or 

diflinguifhed, alluding doubtlefs to the ftriking and elegant 
appearance of the plant, fo little to be expected in the 
dreary country about the Straits of Magellan, of which it 
is a native. Banks in Gertn. v. 1. 283. t. 59. f 3. 
Schreb. 232. Willd. Sp. Pi. v. 2, 230. Mart. Mill. Dict. 
v.2. (Callixine; Juff. 41. Lamarck t. 248. f. 2: alfo, 
Philefia; Juff. 41.. Lamarck t. 248. f. 3. Willd. Sp. Pl. 
v. 2. 231.) Clafs and order, Hexandria Monogynia. Nat. 
Ord. Sarmentacee, Linn. Afparagi, Juff. 

Gen. Ch. Cal. none. Cor. Petals fix, ere, elliptic- 
obleng, acute, inferior; three of them exterior ; three in- 
terior, larger. Stam. Filaments fix, fhorter than the co- 
rolla, equal, awl-fhaped, dilated at the bafe, flightly 
attached to the bottom of each petal; anthers oblong, ver- 
fatile, incumbent. Pi/?. Germen fuperior, globofe; ityle 
the length of the ftamens, erect, fwelling, and triangular 
upwards; ftigma in three obtufe lobes. Peric. Berry glo- 
bofe, of three cells. Seeds angular, three or more in 
each cell. 

Eff. Ch. Calyx none. Petals fix, erect; three of them 
internal. Stigma three-lobed. Berry fuperior, with three 
cells and many feeds. 

1. E. marginata. Gertn. as above. ‘Willd. Sp. Pl. 
v. 2. 230. Petals nearly equal. Leaves with many nbs.— 
Our fpecimens of this pretty little plant were, fome of them, 
gathered by Commerfon in the iftraits of Magellan, and 
communicated by the celebrated M. de Juffieu; others by 
Mr. Archibald Menzies in Staten land near Cape Horn, in 
Feb. 1787, all of them in bloffom. Lamarck’s figure is a 
tolerable reprefentation of the whole plant, except the 
ftigma, which he erroneoufly draws fimple and entire. His 
fruit is copied from Gertner.—The roofs are creeping, and 
throw out cluofters of branched fibres. Stems a {pan high, 
ere&, branched, angular, deftitute of pubefcence, as is the 
whole herb ; branches zig-zag, leafy, fheathed at their bafe. 
Leaves alternate, nearly feffile, upright, about half an inch 
or more: in length, elliptical, acute, entire, fomewhat re- 

ENC 

volute, their he rough with minute fpines; their under. 
fide marked with three or five ftrong prominent ribs; the 
upper even. Flowers terminal, falta, drooping, on 
thort fimple ftalks. Petals white, ribbed; the three outer- 
moft elliptical; the reft rather broader and obovate; each 
of the fix is faid by Gertner to be marked with two green 
fpots below the middle. Commerfon defcribes three of 
them only as having a pair of obfolete glands at their bafe. 
Berry the fize of a pea. 

2. K. buxifolia.~ (Philefia buxifolia; Willd. Sp. Pl. 
v. 2. 231-) Inner petals thrice as large as the outer. 
Leaves with numerous tranfverfe veius.—Commerfon alone 
feems to have found this fine fpecies, in the ftraits of Ma- 
pes Lamarck’s plate, drawn from one of his dried 
pecimens, is a very juft reprefentation. We have received 

feveral of thefe from Thouin and Juffien. The /rub is two 
or three feet high, with the afpe&t of box, much branched 
and fmooth. Leaves flalked, an inch long, elliptic-ob- 
long, pointed, revolute ; green, {mooth, with a longitudinal 
furrow above; glancous, with a central prominent-mb, a 
marginal one at each edge, and numerous tranfverfe veins, 
beneath: their edges are rough with minute teeth near the 
point. Flowers terminal (not axillary), large and very 
handfome, apparently reddifh; their three outer petals el- 
liptical, flat, about half an inch long; the three inner obo- 
vate, thrice as long ; all veiny. We prefume to unite thefe 
two plants under one genus, the differences defcribed in 
their ftigmas having no foundation in truth, and there being 
a fufficient difference between the outer and inner petals of 
the firft, to fhew that a more ftriking difference of the fame 
kind in the fecend can only make a fpecific, not a generic, 
diftinGtion. S. 
ENARGIA, Evagytsay in Rhetoric, a figure, which 

pafling from the narrative ftyle, points out; and as it were, 
ets the fubjec&t before the eyes of the audience. Voff. 
Rhet. lib. iii. p. 361. P ; 

ENARTHROSIS, in Anatomy, is that kind of joint, 
in which a rounded head of one bone is received into a cup- 
like hollow of another. See Diarrnrosis. ; 

ENBAR, in Geography, a town of Afiatic Turkey, in 
the Arabian Irak, on the Euphrates; 40 miles welt of 
Bagdad. 
ENBORNE, a parifh in the hundred of Kentbury+ 

Eagle, Berkfhire, England, is fituated 59 miles from 
London, and contains 46 houfes, and 275 inhabitants. A 
remarkable and well-known cuftom is attached to its manors, 
that if the widow of a copyholder fhould marry again, 
or be guilty of incontinency, fhe forfeits her free-bench, or 
lite-intereft in her late hufband’s copyhold; which is not 
recoverable but by her fubmitting to ride into court upon a 
black ram, repeating fome ludicrous lines, which end with 
a petition for her hufband’s land. The fteward of the 
manor is then obliged to reinftate her. At every court, the 
jury ftill prefent this as one of the ancient cuitoms ef the 
place. The penalty has not been literally enforced within 
the memory of man; but it is faid, that a pecuniary com- 
mutation has been received in lieu cf it, which may perhaps 
have been more readily accepted, from the difficulty cf pro- 
curing a proper animal for the purpofe. Lyfon’s Magna 
Britannia, vol. i. i . _ 

ENCENIA, Eyxaime, a Greek term, fignifying res 

Jftauration, or renovation, being compounded of the prepofi- 
tion EY, and KQAVOSs MET. . Hy 

Enc#nra is more particularly ufed for the name of a 
fealt celebrated by the Jews on the twenty-fifth of the ninth 
month, in memory of the dedication, or rather — 
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of the temple, by Judas’ Maccabeus, after its having been 
polluted and plundered by Antiochus Epiphanes. 

The Jews had alfo two other Encenia, viz. the dedica- 
tion of the temple by Solomon, and that of Zorobabel, 
after the return from the captivity. 

Encanta is likewile applied in the Fathers, and Church- 
Hiflory, to the dedication of Chriftian churches, See 
Depicarion. 

Our tranflators of the Bible do not retain the word En- 
cenia, in St. John, x. 22. where mention is made thereof ; 
in lieu cf that, they call it « Fealk of the Dedication,” 
which is lefs proper. In effect, it is not the fealt of the 
dedication, but of the purification or re-confecration of the 
ee i. that is there fpoken of. 

St. Auguttine affures us, that in his time the ufe of the 
word Enezenia was even transferred to profane matters ; and 
that they called it Enceniare, when they put on a new fuit 
of clothes. 
ENCALYPTA, in Botany, from #, and xoAvaor, 

covered or veiled, alluding to the extraordinary fize of the 
calyptra or veil, which is a characterittic merk of the genus, 
Extinguifher-mofs ; Schreb. 759. Hedw. Sp. Mafe. 60. 
Sm. Fl. Brit. 1180. Turn. 17. (Leerfia; Hedw. Fund. 
y. 2.88. Bryum; Linn. Gen. 564. Juffl. 11. Hudf. 474. 
Dill. 338.) Clafs and order, Cryptogamia Mu/ci. Nat. 
Ord. Mufci. 

Gen. Ch. Male, Flowers axillary, compofed of imbri- 
cated feales. Female on the fame plant. #Y. terminal, 
feveral abortive. Cap/. ftalked, cylindrical, inclining to 
ovate, erect, regular. Fringe fimples of fixteen linear, 
upright, thin, palifh teeth. Veil bell-fhaped, inflated, 
membranous, much wider than the capfule, erect, often 
toothed or fringed at the edge. 

Eff. Ch. Capfule cylindrical. Fringe of fixteen linear 
upright teeth. Veil bell-fhaped, inflated, lax. 

This is but a fmall genus, confiftiug of five fpecies only 
in Hedwig’s Sp. Mufc. and of four in the Flora Britannica, 
to which indeed a new one, E. alpina, is added in Engl. 
Bot. t.1419. The moft common is E. valraris. ‘ Veil 
entire and fmooth at its-margin. Stem nearly fimple. 
Leaves lanceolate.” Figured in Engl. Bot. t. 558. 
(Bryum extindorium) ; and by Dillenius in his t. 45. f. 8. 
It occurs not unfrequently on fhady banks, and in the cre- 
vices of rocks, and is ftrikingly diftinguifhed by its large 
and deep yeil. EE. freptocarpa. Veil contracted and 
torn at its margin. Stem branched. Leaves oblong. Cap- 
fule fpirally furrowed.’”? Is the largeft and fineft fpecies, 
long much mifunderftood by botanifts. See its figure in 
Hedw. Sp. Mufe. t. 10. f. ro—15, and Haller’s Hitt. 
t. 45. z 3. Dillenius exhibits the leaves and ftem only, 
t. 43. I. 71. 

Mr. Turner, in his Mufcologie Hibernice Spicilegium, 
fuggefts an opinion that this genus is not really diftinét from 
Grimmia, and we confefs that E. Davicfi, Eng), Bot. 
t. 1281, feems not very jultly referred to it. It is certain 
that the fringes of feveral Grimmiz have the thin pale afpeét 
fuppofed effential to Zncalypra, but their veils are truly 
thofe of Grimmia. 
ENCAMPMENT, in Military Affairs, implies the 

pofition taken for the night, or for any time, of an army, 
for the purpofes of exercife, or for warfare. It is common 
in all countries for the regular forces to be called out, at 
ftated periods, efpecially during favourable feafons, from 
their barracks or quarters, in order to unite for their aéting 
in concert upon a large feale, and for their being reviewed 
by fome fuperior officer. Thefe camps are ufually pitched 
on certain far e commons, whereon evolutions may be con- 
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veniently performed by feveral regiments or brigades, and 
whofe fites are favourable both in regard to falubrity, and 
the eafy fupply of water and provifions, When we {peak 
of encampments in a literal fenfe, we invariably attach 
thereto the idea of living under canvas ; and fuch is abfolutely 
the cafe, when troops are called out for the above purpofes. 
But we are not to conclude that in time of war, when on ac- 

' tual fervice, fuch takes place on all occafions: far otherwife, 
for it is a general maxim always to {pare the camp equipage, 
as far as may be practicable; and to keep every thing 
packed, which is not immediately in requifition: therefore, 
we ufually fee regiments, efpecially of infantry, flationed 
in towns, with lines of pickets in advance, and along their 
intervals, when the diftances between fuch towns may not 
be great, and the enemy not fo near at hand as to render 
fuch breaks dangerous. ‘Thus, an army of 40,000 men is 
frequently feen to occupy full 20 miles, or even more, in 
this manner ; the different regiments occupying the feveral 
villages along that line, and clofing np into more compa& 
arrangement, whenever danger may be apprehended. This 
manner of difpofal not only faves infinite trouble and delay, 
refpe€ting- the camp equipage; but expofes the army lefs 
to inclement weather, or to noxious localities; and befides, 
facilitates its movements very confiderably, by allowing the 
whole to move in feparate columns, from one ftation to an- 
other. In this the columns neceflarily a&t_ nearly parallel, 
much the fame as in the advance of a battalion by the tight 
or left of companies in open column. 

Encampments, by which we mean the mode of laying 
out the camp into ftreets and divifions, are, with fome 
trifling variation, formed after the fame manner in all coun- 
tries. The general principles are, 1{t, That no more 
ground fhould be occupied than may be abfolutely neceflary 
for the drawing up the troops in order of battle: hence, all 
additions whatever fhould be made rather in the depth than 
in the breadth of the camp. This is done to avoid fuch 
breaks as could not fail to weaken tke line, and to admit 
the incurfions of the enemy’s horfe. It is, however, ufual 
to allow.the interval of about an eighth of their re{pective 
fronts between battalions of infantry, and of 30 or 40 paces 
between {quadrons of cavalry. 2dly, The leaving of pallages, 
or ftreets, throughout, fo that bodies may move from one 
part to the other without hindrance, and without being 
compelled to pafs along the front of the bells of arms. 
gdly, That due precaution fhould be taken for the preven- 
tion of difeafe, by a judicious arrangement of the regimental 
and general hofpitals, as well as by fecuring the due facility 
for the removal of filth, and for abundant ventilation; both 
which can only be effeéted by due care founded on the pre- 
caution of not allowing the camp to be too crowded, either 
by its fituation, or the number of perfons contained therein. 
It is ufual to’ allow a front of two feet for every file 
(whether two of three deep) of infantry, and a front of 
three feet for every file of cavalry: hence camps, wherein 
the battalions are formed three deep, mutt have their ftreets 
full one-half deeper than where the corps are drawn up only 
two deep. When the ground may permit, the ftreets are 
ufually at right angles with the front; each row of tents 
containing the men of a company, arranged according to 
their feveral: ftations, or numbers, in their companies re- 
fpectively. Suppoling the whole to be ftanding at the 
doors of their re{pective tents, and to be ordered to fall in, 
they would, by this arrangement, arrive in regular fuccef- 
fion, either from right to left, or from left to right, at 
their feveral ftations. lhe horfes and the tents of a troop 
of cavalry are arranged in a fimilar manner, The grenadiers 
and light infantry are hae encamped in fingle xows, 
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onthe flank ; but the battalion companies, in double rows: 
each two companies thus forming a ftreet, of which the 
tent-doors are face to face. This mode certainly looks 
well, but does not anfwer for all climates. In low lati- 
tudes, and in very cold weather, the tent-doors fhould be 
pitched from the wind, without regard to appearances. 
A fingle row, or one company, occupies nine feet in 
front; and a double row, or two companies, twenty-one 
feet ; if formed of the old pattern, re€iangular tents, which 
hold only five men each: but if the new bell-tents are 
ufed, fifteen feet muft be allowed in front for a fingle, and 
thirty feet for a double, row. In the cavalry, a row (or 
troop) occupies in front as follows ; 

Old Tents. New Tents. 

Tent - - - - 3 yards. — 5 yards. 
From the front pole of the tent ) d d 

to the picket rope - fee TS ek 
For the horfe - - - 6 do. — 6do. 
For the dung - - - 2 do. — 2do. 

Totals - - - 14 yards. 16 yards. 
amass (§ 5) ot | = 

Diftribution of the Depth of a Camp. 

From the quarter guard parade to battalion parad= 

From this firft line of parade to the front of the patie 3 

N. B. Thefe tents open to the front. 
To the firft picket of horfes = 

Infantry for every tent in depth. 
, old pattern 

——-, new pattern 15 feet. 
Cavalry, for every horfe 3 feet. 

N. B. The infantry privates’ tents open to the flreets 
The cavalry ditto to their horfes’ heads. 

Suppofe infantry 12 tents deep 
- cavalry 60 horfes ditto 

- 9 feet. 

old pattern 

From the laft tent of infantry, or laft horfe of cavalry, 
Lent (openings to the rear) 

To the front line of captains (openings to the front ) 
To the front of the field officers (open to the front) 
To the colonels - - - - 
To the ftaff officers 
To the firft row of batmens’ tents 
To the firt row of pickets for bat-horfes 
To the fecond row of ditto 
To the fecond row of batmen 
To the front of the grand futlers’ tent 
To the centre of the kitchens 
To the front of the petty futlers 
To the rear guard (opens to the rear ) 

Total depth required in yards 

The captains and fubalterns are pitched in the rear of 

their refpe€tive companies ; the field officers oppofite the 

outfide ftreets of the battalion ; the colonels oppofite the 

central, or main, ftreets; the ftaff officers next to the main 

ftrects; the grand futlers in the rear of the colonels; and 

the petty futtlers in the rear of the kitchens. : 

If the ground on which the camp is to be formed will 

The breadth of a row in front, whether cavalry or ine 
fantry, being multiplied by the number of rows, and the 
produét fubtraéted from the whole extent of the front of a 
battalion of infantry, or of a fquadron of cavalry, will 
leave the {pace for the ftreets, which are generally divided 
thus: : 

For the infantry, 59% feet each. 
For the cavalry, 30 feet each between the tents. 

46 feet each between the horfes. 

By the foregoing it will be feen that the utmoft order 
prevails in laying out the tents of the foldiery, where the 
ground will permit. In places abounding with trees, rocks, 
puddles, &c. it muft of courfe follow, that the locality of 
every tent conforms to thefe interruptions: but the main 
points muit, neverthelefs, be ever adverted and conformed 
to; otherwife all thofe evil confequences, attendant upon 
want of management, will inevitably follow. Negligence 
will admit filth; filth will create difeafe; and difeafe will 
produce weaknefs, difcontent, and defpair. The followin 
is the diltribution of the depth of a camp of infantry, or 7 
cavalry, when the ground permits. 

Infantry.} Cavalry, 

tents 

quarter mafter’s tents 

to the front of the fubaltern’s j 

not, owing to a {wamp in the rear, admit of each troop, 
er company, being formed in one row perpendicular to 
the front; the diftribution of the front of a battalion, 
or fquadron, muft be more contraéted than the above ; and 
be laid down as follows. Find how many perpendicular 
rows will be required, by dividing the number of men in the 
battalion or fquadron, by the number the ground will 
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admit of in one row ; then the number of rows being multi- 
lied, by the breadth of one in front, will give that part of the 

Front to be occupied by the rows ; and the difference between 
it and the whole front allowed for the battalion, or {quadron, 
will be left for the ftreets ; which, if the ftreets are to be 
equal, mutt be divided by their number, to find the breadth 
of each; or is, otherwife, eafily divided iuto ftreets of 
unequal breadths. 

When two guns are attached to a battalion, they are 
potted on the right in the following order; from the right 
of the battalion to the centre of the firit gun, four yards ; 
from this to the fecond gun, fix yards. » The muzzles of 
the guns in a line with the ferjeants’ tents. The fubalterns 
of artillery, if any, in a line with the fubalteris of infaatry ; 
the rear of the guiners’ tents in a line with the rear of the 
battalion tents. 

The park of artillery thould always be placed, if practi- 
eable, within a fhort diitance of water carriage, and have 
the moft ready communication with every part of the line. 
Its form mult depend on its fituation. ‘Ten feet are ufually 
allowed in front for one carriage and its interval, and about 
fifty yards from the hind wheels of the front row to the 
fore wheels of the fecond: this interval fhould allow fuffi- 
cient room for putting the horfes to the carriages, aad for 
a free paflage along the line. In parks not on immediate 
fervice, it is ufual to arrange the guns with their muzzles 
to the front, but where the guns are likely to be wanted at 
a fhort notice, appearances mutt give way to promptrefs, 
andthe gun-carriages mutt be parked with their fhafts to 
the front, ready to receive the horfes, or other draught 
animals. 

A quarter-guard is placed in front of the park, and the 
non-commiffioned officers’ and gunners’ tents on'the fianks, 
vat about twenty paces diftant; forty paces to the rear 
are the fubaltern officers’ tents; at ten more the rear of 
the captains; and ten more to the front of the commanding 
officers: the mefs-tent is fifteen paces in rear of the line of 
officers. At a convenient diftance, in the rear of the whole, 
are the horfes, picketted in one or more lines, with the drivers 
on their flanks. ‘The horfes are fometimes picketted in 
lines perpendicular to the front ef the park, and on the 
flanks of the carriages, between the men and the car- 
riages. 

An army is fometimes encamped in two, or even in three, 
‘er more lines; according to its numbers, and the nature of 
the ground. The diftance between two lines muft depend 
entirely on local circumftances, or on the objec in view: 
fometimes they are not more than two hundred yards 
afunder, and fometimes full five or fix hundred; occa- 
fionally they are pitched in reverfe, efpecially when covering 
a convoy that has taken poft between two hills, or rivers, or 
woods; in fuch inftances they are “ in reverfe,’’ and, in 
lieu of rear guards, have a central force to act as a re- 
ferve. 
With refpeét to the choice of ground for an encamp- 

ment, it muit be recollected that no polition is tenable, in 
a military point of view, which does not ftand exempt from 

the enfiladeof an enemy. In faét, all commanding grounds 
ought to be beyond the reach of cannon, fo that the camp 
fhould not be fubjeét to moleftation from fuch fituations. 
Four principal objeéts demand attention in the choice of a 
pofition for encampment. if, The advantages of the 
ground, as arifing naturally, in point of defence. 2d. The 
accefs to, or the poffeflion of, fupplies ‘for the army. 
d, The particular object to be attained; whether mere 

dictiity, the covering of any depot, the cutting off of an 
veuemy’s refources, the communication with other parts,.aud 
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efpecially with fhipping. 4th. The means of retreat if too 
clofely prefled by a fuperior force. 

The front of an encampment, or, as already explained, of 
a pofition, fhould be interfected by rivers, ravines, or broken 
grounds, or any other obftacles which may prevent the 
enemy from advancing in order of battle, and oblige him to 
pafs through defiles : but the front fhould neverthelefs be 
exempt from fuch obftacles as might debar the’ army from 
moving out of its camp, or advancing when neceffary. 
All obitacles ought to be within reach of the artillery, or 
the enemy will pafs them unmolefted. Ina flat country, 
where the ground does not afford commanding fituations, 
a pofition is more or lefs eligible according as it may be 
covered by obftacles ; fuch as very thick woods, in which 
there are few roads; large rivulets that cannot be croffed but 
by means of bridges; deep and broken ravines; ground much 
interfected by ditches and hedges; the poffeiiion of mills, 
churches, convents, and other buildings that are capable of 
obftinate defence, and are within the encampment. A 
fituation where the rear is covered by {wamps has certain ad- 
vantages, but is attended with this danger, that, in cafe of 
defeat, retreat muft be difficult, if at all praéticable. The 
principal obftacles, if a choice can be made, ought to be 
thrown upon the flanks, and force the enemy to narrow his 
front when attacking the encampment ; but, if fuch obfta- 
cles fhould be of a nature to be eafily poffefled by him, they 
will prove peculiarly exceptionable, and ought not to be 
depended upon, any more than the fupply of water from 
ponds, wells, or ftreams that lie expofed to his interference. 
Laftly, the want of wood, or of water, even though provis 
fions fhould be abundant, totally difqualify a pofition ; un- 
lefs, indeed, for a very fhort occupancy, and rather as a 
refting place than an appui, or defenfive aid. Thefe defi- 
cienctes muft invariably operate, on large armies efpecially, 
fo as to render fuch fituations untenable, whatever advane 
tages they might offer in regard to natural ftrength, or 
diitrefs occafioned by their occupancy, to the enemy. 

ENCANTHIS, aterm in Surgery, derived from the 
Greek +, fignifying iz, and x00: which implies the aa- 
gle of the eye. Byakind of abufe of words, which is too 
common in every language, the Greek writers haveapplied 
the name of ‘encantms’? to a fmall, roundifh, unequal, 
more or lefs confiderable, fometimes red, at other times 
light-coloured tumour, fituated in the caruncula lachrymalis, 
which every furgeon knows is naturally placed near the 
angle of the eye. 

Profeflor Scarpa, of Pavia, has furpaffed every author, 
with whom we are acquainted, in the excellent and inter- 
refling account which he has yiven of the difeafe under 
confideration. ‘To himwe feel highly indebted for a great 
deal of the matter, which we are about to infert. He ob= 
ferves, that the incipient encanthis is af{mall, foft, reddiih, 
or fometimes flightly livid, excrefcence, which grows from 
the carunculalachrymalis, and alio from the adjacent femi- 
lunar fold of the tunica conjunétiva. In general, the inve- 
terate encanthis is of very confiderable fize, its roots reach- 
ing beyond the caruncula lachrymalis and femi-lunar fold of 
the conjunctiva, aud extending along the membranous lining 
of one, or both eye-lids. In confequence of its being fitu- 
ated between the internal commiflure of the eye-lids, which 
it hinders from becoming clofed on the fide next the nofe, it 
fubjeéts the patient to a great deal of inconvenience, by 
keeping up a chronic ophthalmy, obitruGing the ation of 
the eye-lids, and, in particular, by rendering the patient in. 
capable of fhutting his eye. Alfo, partly by comprefling 
the orifices of the punéta lachrymalia, rock partly by alter. 
ing their natural direction, the encanthis becomes aa impedi- 
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ment to the free paflage of the tears from the eye into the 
nofe. 

The encanthis, in its early flate, has ufually a granulated 
appearance, like a mulberry ; or elfe it is com ofed of little 
portions refembling fringe. When the excrefcence has at- 
tained aconfiderable fize, a certain part of it has a_granu- 
lated appearance, while the remainder looks like a {mooth, 
whitifh, or afh-coloured fubftance, ftreaked with varicofe 
veffels, and fometimes extends fo far over the conjunctiva, 

covering the fide of the eye-ball next the nofe, that it reaches 
to the place where the cornea and {clerotica meet. When 
the encanthis has increafed to this confiderable pitch, it con- 
{tantly affeéts, together with the caruncula lachrymalis and 
femi-lunar fold of the conjunétiva, the membranous lining 

of one, or both eye-lids. In this ftate, it may be obferved, 
that the excrefcence, befides the roots, which it derives 

from the carunculalachrymalis, and conjunctiva, has a firm 

prominent appendage, or elongation, which extends along 

the inner furface of the upper, or lower eye-lid, in the di- 

rection of its edge. In other terms, we may ftate, that 

the middle portion, or body (asit were of the encanthis, 
near the cornea, divides, in the form of a fwallow’s tail, into 

two appendages, or elongatioas, one of which extends along 
the infide of the upper eye-lid, covered by the edge of this 

part, while the other is continued along the inner furface 

of the lower eye-lid, concealed under its margin, and pro- 

ceeding iu the direétion from the internal towards the ex- 

ternal canthus of the eye. 
Scarpa remarks, that the body of the encanthis, or that 

middle portion of the excrefcence, which reaches from the 
caruncula lachrymalis and femi-lunar fold inclufively, over 
the conjunétiva of the eye-ball, even to the very edge of 
the cornea, is fometimes as prominent as a common nut or 
achefnut. In other mftances, it is of the fame fize, but 

depreffed and flattened, as it were, in the middle. How- 

ever, the body of the excrefcence does not now retain the 
fame granulated appearance which it prefented at an earlier 
period, while one, or both the appendages, extending aloag 

the inner furface of one, or botheye-lids, feem more like a 
flefhy, thana granulated fubflance. 

When the eye-lids are turned out, thefe appendages of 
the etcanthis form a projeCtion forward, and when this is 

obfervable on both palpebrx, on their being turned out in 

this manner, the two flefhy appendages make together a 
kind of ring, which comes into clofe conta& with tne globe 
of the eye behind. Scarpa informs us, that Fabricius 
Hildanus was acquainted with this difeafe, which he fuc- 

ceeded in curing, and which he named frus /eirrhofus 
ad majorem oculi canthum. See Centur. 1. Obf. 2. 

However, Scarpa takes notice, with refpe&t to the cafe 
recorded by Hildanus, that the encanthis had only oue ap- 

pendage, which was fituated on the inner furface, and 

below the margin, of the upper eyeJid. 
Scarpa, in conformity with moft furgical writers, has 

very accurately explained, that the encanthis, as well as the 

pterygium, occafionally puts on a cancerous malignity, 

which is denoted by the dark-red, or leaden colour of the 

tumour; by its unufual degree of hardnefs ; by its dart- 
ing pains, which extend to the forehead, and all over 

the eye and temples, particularly whenever the excrefcence 

has been even gently touched; by its tendency to bleed; 

and, laftly, by the ulcerations, which occur in feveral places, 

emit a fungous growth, and difcharge a thin irritating 

fanies. Scarpa is of opinion, that this worft form of the 

encanthis can only receive palliative treatment, unlefs an 

attempt at extirpation be made, by removing, together with 
the difeafe, all the parts contained in the orbit, the fuccefs 

‘s which operation he alfo reprefents as exceedingly doubte 
ul 
At the fame time, that we profefs the higheft refpe& for 

the fentiments of Scarpain general, on the fubjeét of dif- 
eafes of the eyes, we cannot filently fub{cribe to his advice, 
that no endeavour fhould be made to effeét a radical cure of 
any malignant encanthis, without extirpating all the con- 
tents of the orbit. If the difeafe were not fo very exten- 
five, as to prevent the furgeon from making a fair removal 
of every part of it, without taking away the eye itfelf, 
what practitioner can doubt, that the latter formidable ope- 
ration ought to be difpenfed with. 1t would. be full time 
enough to have recourfe to this fevere ftep, when it, had 
been decidedly evinced, that cutting away the difeafed parts 
alone was infufficient, and that malignant morbid mifchief 
{till prevailed. a 

Scarpa informs us, that the benign encanthis, whether of 
fmall, or confiderable fize, may be cured by excifion. The 
{mall beginning encanthis, whether of a granulated or fringed 
appearance, and originating from the caruncula lachrymalis 
and femi-lunar fold, or, alfo, froma {mall portion of the 
margins.of the eye-lids, where they form the internal com- 
miffure, may be raifed witha pair of forceps, and be, com- 
pletely cut away clofely to its bafe with the curved {feiffars. 
In order to accomplith this operation, it isneedlefs to follow 
the plan, which fome adopt, of introducing a needle and 
thread through the little excrefcence, with a view of raifing 
and detaching it more accurately from the parts, to which 
it isadherent. This objet can be fulfilled with the forceps, 
without aanoying the patient by the punétures, and by 
drawing a thread through the tumour, for the purpofe of 
making a noofe. However, in taking away fuch- portion 
of the incipient encanthis, as arifes from the caruncula la- 
chrymalis, Scarpa very prudently cautions us againft, re- 
moving more of the fubftance of that body, than the com- 
plete eradication of the difeafe requires, lett the lofs of too 
much fhould occafion an irremediable flux of tears from the 
eye. Fe - 

When the little excrefcence has been extirpated, the eye 
ought to be repeatedly wafhed with cold water to get away 
the blood, and fhou'd then be covered with a piece of fine 
linen and a retentive bandage. About the fifth, fixth, or 
feventh day, as foon as the inflammation, produced by the 
operation, has quite fubfided, and fuppuration from the 
wound has commenced, Scarpa advifes us to touch the cut 
furface with a {mall button of alum, fcraped into the fhape 
of a crayon-pencil, and he alfo recommends a collyrium, 
containing the zincum  vitriolatum)and mucilage of quince- 
feeds, to be frequently applied tothe eye in the courfe of 
the day. If this plan of treatment fhould not: have the 
defired effe€t of making the wound heal; but, on the con- 
trary, if the cut furface of the caruacula lachrymalis and 
internal angle of the eye should, initead of continuing to 
heal up, put on a fungous appearance, it fhould be repeat- 
edly touched with the argentum nitratum, .care being taken 
not to apply this cauftic to the conjunétiva, more particu- 
larly, if any part of this membrane fhould have been wounded. 
After the deftru€tion of the fungous granulations, a colly- 
rium, containing the zincum vitriolatum, will accomplith 
“the cure, or the pra€titioner may introduce between the eye- 
ball and internal commiffure of the eye-lids, three times a 
day, an ointment compofed of frefh butter, powdered tutty, 
and armenian bole. Scarpa alfo acquaiats us, that Bidloo 
{peaks much in favour of ufing for the latter purpofe pow- 
dered chalk, either alone, or mixed with calcined. alum. 
See Exercit. Anat. Chir. Decad. 2. ; Rey ries 

Scarpa informs us, that we may alfo cut away the large 
inveterate 

i al ee oe eS 



wl 

ENC 

inveterate encanthis, cither with a flat body, or with one, 
which projeéts in the fhape of a common nut, or chefnut, 
and having one, or two flefhy appendages extending along 
the lining of one or both the cye-lids. In this inftance, a 
ligature cannot be properly made ufe of, becaufe the neck 
of the tumouris never {mall enough to allow of being 
advantageoufly tied. On the contrary, the encanthis, when 
it is very large, is always extenfively connected with the 
‘earuncula lachrymalis, and with the conjunétiva, almoft as 
far as where the cornea begins, and it has, moreover, one 
lor two flefhy appendages, which rua along the under fur- 
face of one or both the eye-lids. Tor this reafon, even 
fhould the middle part of the encanthis be extirpated with 
a ligature, ftill oneor both the appendages would ftand in 
need of removal, which object could only be accomplifhed 
‘by excifion. 
‘The apprehenfion of the bleeding from the latter opera- 
tion is quite unfounded, as there are numerous cafes on re- 
cord, where. the operator has cut away a large inveterate 
encanthis, without any ills arifiag from hemorrhage. Scarpa 
mentions, that he could relate himfelf fome cafes which 
he has met with, in confirmation of the truth of the fore- 
going ftatement. This candid writer, however, does not 
diffemble, that Pellier records an example, in which a trou- 
blefome degree of bleeding followed the excifion of an 
encanthis; but, it is juftly obferved, that the particulars of 
the difeafe are undefcribed, as wellas the exaGt way in which 
the operation was performed. Had thefe circumftances 
been detailed, perhaps they would have explained the rea- 
fon of the unufual occurrence. Indeed, Pellier himfelf has 
remarked, ‘¢j’ai fouvent fait cette operation a des excroiflances 
de cette nature, et jamais je n’ al eprouvé un pareil accident.”” 

In the cafe of the large inveterate encanthis, referred to 
above, and in which there was only one appendage conti- 
nued along the infide of the upper eye lid, Hildanus, after 
taking hold of the body of the encanthis with a tentaculum, 
drawing the tumour towards him, and turning out the 
upper eye-lid, in order to make the whole of the appendage 
project forward, detached all this lait portion from the infide 
of the eyelid with a {mall knife, and afterwards cut away 
the body of the encanthis from the conjunétiva and carun- 
cula lachrymalis. Scarpa remarks, that as this plan was 
attended with complete fuccefs, it onght to.be imitated by 
all praétitioners. 

However, when the inveterate encanthis, of large fize, has 
two apperdages, one reaching along the inuer furface of the 
upper eye-lid, the other along that of the lower one, Scarpa 
advifes the following plan to be adopted. I'he patient is to 
be feated in a chair, and the upper eye-lid turned out by an 
affiftant, fo as to make one of the appendages of the en- 
canthis project forward. This produétion of the difeafe is 
to be deeply cut into with a {mail knife, in the dire€tion of 
the edge of the eye-lid, taken lold of with a pair of 
forceps, and be completely detached from the infide of the 
part, in the longitudinal direction, the diflection being con- 
tinued from the external towards the internal angle of the 
eye, as far as the body of the encanthis. The appendage 
on the inner furface of the lower eye-lid fhould be fepa- 

-yated in the fame way. ° Then the middle portion of the 
encanthis fhould be lifted up with a pair of forceps, or, 
(if this cannot be done) with a double hook, and be entirely 
cut away from the conjunétiva underneath, which covers 
the eye ball, and from the femi-lunar fold, and caruncula 
Jachrymalis. This may be accomplifhed partly by means of 
a {mall knife, and partly with the aid of eurved {ciffars. 
‘The operator is alfo to cut more or lefs deeply into the 
-carancula lachrymalis, according as the finetig? and depth 
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of the roots of the difeafe may require; for, it muft be con- 
feffed, that, when the eneanthis is very large, and of long 
flanding, the furgeon cannot always avoid wounding the 
caruncula Jachrymalis fufficiently to prevent fome degree of 
weeping from the eye, after the operation. 

The eye fhould be repeatedly bathed with cold water, 
and the reit of the treatment is nearly like that recommended 
after removing a {mall incipient encanthis. Scarpa recom- 
mends the ule of collyria of aqua malvz, and of anodyne 
and detergeut ones, until fuppuration has fully taken place 
from the furface of the wound. Then mild aftringents, and 
the aboye-mex:tioued ointment may be ufefully had reccurfe 
to. Scarpa particularly advifes giving a preference to mild 
applications, both before and after fuppuration has taken 
place, efpecially when a confiderable piece of the con- 
junctiva, covering the white of the eye, has been cut away 
with the encanthis. See Scarpa Sulle Principali Malattie 
degli Occhi. 
ENCARDION, from xxedie, heart, in Botany, a name 

given by the Greeks to what the Latins properly call the 
ae in trees, the heart of the wood, or central hard part 
of it. ; 
ENCATHISMA, from eyxxOnnas, J fit in, inthe Me- 

dical Writings of the Ancients, a term ufed to exprefs a fort 
of bath, in which the patient was only to be plunged up 
to the belly. 

ENCAU MA, from », and xcs», to burn, in Surgery, the 
mark left by a burn; alfo a {mall abfcefs arifing from the 
fame caufe. The term is fometimes applied to a fuper- 
ficial ulceration on the eye 
ENCAU'SIS, from sv, and x21, fo burn, a burn, or the 

inflammation produced by this fort of injury; alfo the 
operation of external heat on the body, as of the fun, or 
fire. In Dr. Cullen’s Nofology, the word is fynonymous 
with erythema and ambuttio. 
ENCAUSSE, in Geggraphy, a {mall town of France, 

in the department of the upper Garonne; 12 miles E. of 
St. Bertrand, remarkable for its fprings of mineral water. 
ENCAUSTIC Painrine, Eyxausi%s, from, xo, inuro, 

I burn in, is a {pecies of painting with burnt wax, pradtifed 
by the ancients, and lately revived. J'liny has given the 
following brief account of the invention and nature of this 
art: ‘ Ceris pingere ac pi€turam inurere, quis primus ex- 
cogitaverit non conftat; quidam Arittidis inventum putant, 
pottea confummatum 4 Praxitele; fed aliquanto vetuttiores 
encanfliee piéture extitere, ut Polygnoti, & Nicanoris, & 
Avcefilai, Parioram.  Lyfippus quoque, Egine picture 
fur infcripfit &zxeurw; quod profecto non feciflet, nifi en- 
caultica inventa. Pamphilus quoque Appellis preceptor 
non pinxifle tantum encauftica, fed etiam docuifle traditur 
Paufiam Sycionium, primum in hoc genere nobilem,’ 
Lib. xxxv. cap. 11, From this paragraph we learn, that 
the method of painting in wax, and burning in the pidture, 
was very ancient; nor is it improbable that in former times, 
when they were unacquainted with dry oils, and tran{pa- 
rent varnifhes, they fhould make ufe of this method for pre- 
ferving their colours from damps and heats ; though fome 
imagine, that by ceris is meant a compolition, different 
from wax, and capable of bearing the fire; and that burn- 
ing the picture denotes merely enamelling. Pliny in the 
fame chapter informs us, that there were anciently two me- 
thods of encauftic painting in ufe: “ Encaufto pingendi duo 
fuifle antiquitus genera conftat, cera & in ebore, cettro, i. ¢, 
viriculo; donec claffes pingi cwperé. Hoc tertium acceflit, 
refolutis igni ceris, penicillo utendi; que piétura in navibus 
nec fole, nee fale, ventifque corrumpitur.”? Dr. Parfous 
maintains, that the cefrum was a pointed tool ufed in mo- 
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Gelling or carving upon ivory or wax; and he fuppofes that 
there isa content between the ufe of the ceflrum, and paint- 
ing fhips with a brufh, and therefore that the term pingendi 
cannot be underflood to mean the Jaying on of paint. 
However, there isa paffage in Vitruvius, lib. vii. cap. 9. 
which ferves to afcertain the nature of the ancient encauttic 
Duinting. “ At fi quis fubtilior fuerit, & voluerit expo- 
Tiies miniaceam {uum colorem retinere, &c.”? i. ¢. if any 
one is more wary, and would have the polifhing, or painting, 
with vermilion hold its colour, when the wall is painted and 
dry, let him take Carthaginian wax, melted with a little 
oil, and rub it on the wall with a hair-pencil ; and after- 
wards let him pat live coals into a chafing-difh, and hold it 
clofe to the wax; when the wall, by being heated, 
begins to fweat, let it be made fmooth ; afterwards let him 
rub it with wax tapers, and clean linen rags, in the fame 
‘manner as they do the naked matble ftatues. his the 
Greeks call xzvs:. The coat of Carthaginian wax is 
fo ftrong, that it neither fuffers the moon by night, nor the 
fun-beams by day, to deftroy the colour. From this paf- 
fage we learn the ancient method of painting in wax by 
inuftion, more ebfcurely exprefled by Pliny; though Pliny, 
in another paflage, exprefsly informs us, that they ufed 
coloured wax: “Cere (he fays) tinguntur iifdem his co- 
loribus, qu inuruntur;”’ that they employed a pencil to 
lay on the melted wax; ‘ refolutis igni ceris, penicillo 
utendi:” that the pi€ture was fixed by inuttion, “ pituram 
jnurere.”? And we learn from Vitruvius, that the whole 
was cleaned and polifhed with linen rags. 

The Punic or Carthaginian wax, the ufe of which is af- 
cribed to the ancierit painters by Varro, Vitruvius, and 
Pliny, was faid to be the beft, as it exceeded in whitenefs 
the Sardinian and Corfican, probably becaufe it was better 
purified ;.for the Africans, as we learn from Pliny, were ac- 
cuftomed to ufe alkali in order to render this fubftance 
whiter, and alfe to freeit, as fome have fuppofed, from all 
greafy matter. "Wax, however, feems to have formed the 
only ground of wax-painting. The abbé Requeno, who 
eontributed to prefent to the notice of modern painters 
wax-painting, adds maftic ; but Lorgna converts his wax 
i: to foap, as Bachelier does with the alkali of Soda. A ftori 
adds gum and honey, affirming that thus the wax would be 
rendered much more yielding and fofter for the brufh. Re- 
~queno feems to affign the exclufive pofleflion of this art to 
the Greeks and Romans; but we have reafon for believing 
that the knowledge and ufe of encauftic painting were older 
than their time, becaufe the Egyptians, who with the Etruf- 
cans were the parents of the greater part of the inventions 
known among mankind, and from whom the Greeks derived 
much of their knowledge, were acquainted with and em- 
ployed encauttic painting in the ancient ages of their great- 
nefs and fplendour. This faét has been deduced from va- 
luable fragments of the bandages and coverings of mummies 
‘painted in this manner. A mummy of this kind is men- 
tioned in‘a treatife entitled “* Antichita, &c.”’ referred to 
at the clofe of this article. No oil-painting, it is fatd, per- 
*haps‘only twoor three Hundred years old, exhibits a white 
‘paint that has kept fo well as that feen on the fragment to 
swhich we have alluded; and this circumftance fufficiently 
‘proves the-valuable advantage which that method poffeffes 
when compared with the common oil-painting. ‘The wax, 
inftead of becoming black by the conta@ of the atmo- 
‘fphere, as drying oil does, acquires increafing whitenefs, and 
according to its natural quality, isnot decompofed in the 
air, and does not ftrongly attraé the oxygen of the calces 
“er metallic afhes, which are commonly ufed in painting. 
That beautiful white, which may be obferved in the Egyp- 
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tian encauftic above-mentioned, is, as the author of the 
treatife jut cited apprehends, nothing’ elfe but a dimple 
earth, aud according to his chemical experiments a chalk 
(creta,) which is alfo unalterable. -If we confider this ‘en- 
caultic fragment, fays our author, as belonging to the epoch 
of the fit violent change, which the religious fyitem of the, 
Egyptians experienced, it will be a fpecimen of painting 
about 2500 years old; for fuch is the number of the years that 
have elapfed fince Cambyfes overturned the ceremonies and 
religious worfhip of the Egyptians, not only by the fword, 
but by the flill more powerful weapons of ridicule. Dead 
bodies were embalmed there in the time of Herodotus, (fee 
Emsatminc); but the clothin which they were wrapped, 
orthe bandages bound round them, were no longer ainted 
ith facred charagters. The bodies were only inclofedia 
wooden cafes, which were more or lefs ornamented. IF 
Bochart and Menage be not miftaken, the name  mummia”’ 
is derived from ‘ muim,’’ which fignifies wax; and one 
migilit therefore believe, that the drefs of embalmed bodies 
was thus named becaufe wax was employed for painting it 5 
and thence it would follow, that the fragment in queftion may 
be claffed among the oldeft. Petronius praifes the freth ap- 
pearance which the valuable works of Zeuxis and Apelles 
had, even in ‘his times but Cicero, on the other hand, 
fpeaks of the paintings of the ancients having fuffered from 
blacknefs. The former is fuppofed to have paket of wax- 
painting, and the latter is prefumed to have alluded to 
paintingsin oil. The author, whofe fentiments we are now 
exprefling, detached 24 grains of the encauftic painting from 
the above-mentioned Egyptian fragment ; juatian his mode 
of examining it, the mixture of 1ooth part of a foreign 
fubftance would have been difcovered with the greateit 
certainty: he muft, he fays, have perceived the refia of 
Requeno, nor could the alkalt of Bachelieramd Lorgna have 
efcaped his notice. But in this Egyptian encauitic he 
found nothing except very pure wax, though he varied his 
analyfis in every known method, 2 

From the words of Vitruvius above cited it appears, 
that the Romans, who copied the Grecian procefs, which 
was borrowed from the Egyptians, mixed the wax with an 
oil to make it pliable under the brufh, but no mattic, alkali, 
or honey, as fome have imagined, was employed ; what this 
oil was it is not eafy to afcertaiu. 1t does not appear that 
they ufed thofe fat oils, which are commonly called drying 
oils, becaufe they could have employed thofe as we do, with- 
out the addition of wax, which would have been altogether 
fuperfluous. Fat oils, which do not dry, would not have 
been proper for that purpofe, as they would have kept the 
wax continually in a foft ftate. Our author fuppofes, that 
the Egyptians, in order to ufe wax in their encautftie paint- 
ing, muit have combined it with an ethereal volatile oil, of 
which no traces fhould afterwards remain, and that though 
they might be unacquainted with the art of feparating ethe- 
real oils from the many fubftances which they contain, they 
certainly were acquainted witha very -volatile thin oil pro- 
duced by nature, and which in various places iffues from the 
earth. This oil was either that called naphtha, which is an 
exceedingly volatile oil, that entirely flies off and evaporates, 
without leaving a fingle trace behind; or the common fpirit 
of turpentine, which would very well anfwer the purpofe. . 
The encauftum, thus formed, was ufedin the time of the 
Romans to cover parts, which had been already painted 
either with water-colours or in frefcos and it was alfo,as we 
have reafon to believe, the fubftance with which Ajpelles 
daubed over his paintings, and which, accordingto Pliny, 
made them appear as if covered by a thin plate of. talc or 
tranfparent felenite, and gave the colours a wonderful foft- 
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nefs. It nfight flillbe employed for preferving paintings 
in water-colours, or on platter, and {culptured pieces of 
marble. 

The ancient art of encaultic painting, after having been 
long loft, was rettored by count Caylus, a member of the 
Academy of Infcriptions in France; and the method of 
painting in wax was announced to the Academy of Painting 
and Belles Lettres, in the year 1753; though M. Bachelier, 
the author of a treatife «* De P Hiftoire & du Secret de la 
Peinture en Cire,® had actually painted a pi€ture in wax in 
1749; and he was the firft who communicated to the public 
the method of performing the operation of inultion, which 

. Is the principal charaéteriltic of theencauttic painting. The 
count kept his method a fecret for fome time, contenting 
himfelf with exhibiting a pi€ture at the Louvre in 1754, 
reprefenting the head of Minerva, painted in the manner of 
the ancients, which excited the curiofity of the public, and 
was very much admired. In theinterval of fufpence, feve- 
ral attempts were made to recover the ancient method of 
painting. The firft {cheme adopted was that of melting 
wax and oil of turpentine together, and ufing this compo- 
fition as a vehicle for mixing and laying on the colours. 
But this method did not explain Pliny’s meaning, as the wax 
is not burnt in this way of managing it. Inanother attempt, 
which was much more agreeable to the hiftorian’s defcription 
of encauftic painting, the wax was melted with ftrong lixi- 
vium of falt of tartar, and with this the colours were 
ground, When the picture was finifhed, it was gradually 
prefented to the fire, fo as to melt the wax; which was 
thus diffufed through all the particles of the colours, fo that 
they were fixed to the ground, and fecured from the accefs 
of air or moifture. But the method of count Caylus is 
much more fimple; the cloth, or wood which he defigned 
for the bafis of his picture, is waxed over, by only rubbing 
it fimply with apiece of bees? wax; the wood, or cloth, 
ftretched on a frame, being held horizontally over, or per- 
pendicularly before a fire, at fuch adiftance, that the wax 
might gradually melt, whilft itis rubbed on, diffufe itfelf, 
penetrate the body, and fill the interflices of the texture 
of the cloth, which, when cool, is fit to paintupon; but 
as water-colours, or thofe that are mixed up with common 
water, will not adhere to the wax, the whole piCture is to 
be firft rubbed over with Spanith chalk or white, and then 
the colours are applied toit; whenthe picture is dry, it is 
put nearthe fire, whereby the wax melts, and abforbs all 
the colours. 

Mr. J. H. Muntz, in a treatife on this fubje&, has pro- 
ofed feveral improvements in the art of encauttic painting. 

When the painting is on cloth, he directs it to be prepared 
by ftretching it on a frame, and rubbing one fide feveral 
times over with a piece of bees’-wax, or virgin’s-wax, till 
it is covered with a coat of wax of confiderable thicknefs. 
In fine linen, this is the only operation neceffary previous to 
painting ; but coarfe cloth muft be rubbed gently on the 
unwaxed fide with a pumice flone, to take off all thofe 
knots, which would prevent the free and accurate working 
of the pencil. Then the fubje& is to be painted on the 
unwaxed fide with colours prepared, and tempered with 
water; and when the piéture is finifhed, it muft be 
brought near the fire, that the wax may melt and fix the 
colours. This method, however, can only be applied to 
cloth or paper, through the fubftance of which the wax 
may pafs; but in wood, ftone, metals, or plafter, the for« 
mer method of count Caylus mutt be obferved. 

Mr. Muntz has alfo difcovered-a method of formin 
grounds for painting with crayons, and fixing thefe, as wel 
as water colours, employed with the pencil, On the 

unwaxed fide of alinen cloth, ftretched and waxed as before, 
lay an even and thick coat of the colour proper for the 
ground: having prepared this colour, by mixing fome 
proper pigment with an equal quantity of chalk, and tamper- 
ing them with water. When the colour is dry, bring the 
picture to the fire that’ the wax may melt, pafs through 
the cloth, and fix the ground. An additional quantity of 
wax may be applied to the back of the piGture, if that 
which was firft rubbed on fhould not be fufficient for the 
body of colour; but as this muft be laid on without heat, 
the wax fhould be diffolved in oil of turpentine, and applied 
with a brufh, and the canvas be again expofed to the fire, 
that the freth fupply of wax may pals through the cloth, 
and be abforbed by the colour; and thus a firm and good 
body will be formed for working on with the crayons. If 
cloth and paper are joined together, the cloth muit be firft 
fixed to the {training frame 5 and then the paper mult be 
palted to it with a compolition of pafle made with wheaten: 
flour, or {tarch and water, and about a twelfth part of its 
weight of common turpentine. The turpentine muit be 
added to the pafte when it is almolt fufficiently boiled, 
and the compofition well ftirred, and left to fimmer over 
the fire for five or fix minutes ; let wax be diffolved in oil of 
turpentine to the confiftence of a thin pafte; and when the: 
cloth and paper are dry, let them be held near a fire; and 
with a brufh lay a coat of the wax and turpentine on both 
fides the joined cloth and paper, in fuch a degree-of thick- 
nefs, that both furfaces may fhine throughout without any 
appearance of dull fpots. ‘Then expofe the cloth to the fire: 
or to the fun; by which means the oil will evaporate, and 
the wax become {wlid, and be fit to receive any compofition of 
colour for a ground, which is to be laid onas above dire@ted: 
in the cafe of cloth without paper. 

Almoft all the colours that are ufed in oil-painting may: 
be alfo applied in the encauftic method. Mr. Muntz 
objects, indeed, to brown, light pink, and unburnt terra di 
Sienna ; becaufe thefe, on account of their gummy or ftony 
texture, will not admit {uch a ecohefion with the wax ax 
will properly fix them; but other colours, which cannot 
be admitted in oil-painting, as red-lead, red orpiment, cryttals. 
of verdegris, and red precipitate of mercury, may be ufed 
here. The crayons ufed in encauttic painting are the fame 
with thofe ufed in the common way of crayon painting, 
excepting thofe that in their compofitions are too'tenacious ; 
and the method of ufing them is the fame in both cafes. 

The encauftic painting has many peculiar advantages ; 
though the colours have nat the natural. varnifh. or fhining 
which they acquire with oil, they have all the ftrength of 
paintings in oil, and all the airinefs of water-colours, with- 
out partaking of the apparent character or defes-of either ;- 
they may be looked at in any light and: in any fituation 
without any falfe glare; the colours are firm, and will bear 
wafhing ; anda picture, after having been {moaked, and then 
expofed to the dew, becomes as clean as if it had been but 
juft painted. Tt may alfo be re-touched at pleafure,. with- 
out any detriment to the colours ; for the new colours will 
unite with the old ones, without fpots,.as is the cafe in com- 
mon fize painting ; nor is.it neceffary to rub the places to 
be retouched with oil, as in oil pictures; it is not liable to 
crack, and eafily repaired, if it fhould chance to fuffer any 
injury. The duration of this painting is alfo a very mate-. 
tial advantage ; the colours are not liable to fade and change; 
no damp can affect them, nor any corrofive fubftance injure 
them; nor can the colour fall off in fhivers from the can- 
vas. However, notwith{tanding all thefe and’ other advan- 
tages enumerated by the abbé Mazeas, and Mr, Muntz,. 
this art has net yct been much prattifed, Many of thefe: 

' properties: 
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properties belong toa much higher {pecies of encauttic patut- 
ing lately difcovered in England, the colours of which are 
fixed by a very iutenfe heat ; nor are the colours, or grounds, 
oa which they are laid, liable to be diffolved or corroded by 
any chemical menflruum, nor, like the glaffy colours of ena- 
mel, to run out of the drawing on the fire. See on this 
fubject, Phil. Tranf. vol. xlix. art. 100. p. 652. art. 101, 
p- 655. Id. vol. li. art. 8. p. go. art. 9. p- 53. Muntz’s 
Encauitic Eloge of Count Caylus, in the Hilt. de Acad. 
Roy. des Infeript. & Belles Lettres, vol. xxxiv. Antichita, 
Vantaggi e Metodo della Pittura Encaufta; Memoria del 
Ch. Sig. Giov. Pabbroni, &c. Roma, 1797, 4to. Hand- 
maid to the Arts, &c. vol. i. ch. ix. p. 245. 26!. 
ENCAUSTICE has been fometimes ufed to denote the 

art of enamelling, which fee. 

ENCAUSTUMCxruceum, isa name given to powder 
blue. 

Encaustum /acrum, a name given, by many authors, to 
that fine red colour ufed for illuminating the capital letters 
in fome old manufcripts. Procopius calls it baphe, fome 
have called it coccus, and fome cinnabar, It is faid that it 
was made of the purple colour, extracted from the murex, 
or purple fifh, with fome other additions. It is to be ob- 
ferved, that however well this colour, when laid on the 
parchment, or paper, might refemble the colours of enamel, 
yet it was as improper to call it encauftum, which fignifies 
a ‘colour burnt in,” as in enamelling it would have been 
to have called it atramentum, or ink. 
ENCEADA pba Bexa, in Geography, atown of Africa, 

in the kingdom of Adel, on the coaft of the Indian fea ; 
30 miles S. of cape Guardafu. 
ENCEINTE, Fr. from enceindre, to furround, in Iortifi- 

cation, the wall or rampart which furrounds a place, fome- 
times compofed of battions and curtains either faced or lined 
with brick or ‘itone, or only made of earth. 

The enceiute is fometimes only flanked by round or fquare 

tewers, which is called a Roman wall. 
ENCELIA, in Botany, Juff. 186. Cavanilles Ic. v. 1. 

44, t- 61, and v. 3. 6. t. 210, fee PaLiasta. 
ENCEPHALL, in Medicine, a term employed by fome 

writers to fignify certain worms, faid to be generated in the 
head. 
ENCEPHALITES Lapis, in Natural Hiflory, the 

naine given, by authors, to a fort of coarfe {tone, fuppofed, 
in fome degree, to refemble the human brain. We have, in 
the foffile world, many {tones, named from the parts of ani- 
mals, which they have, in reality, been formed from, or 
owed their original to; and thefe are properly enough 
called by names denoting the things whofe forms they wear ; 
but it is a very wrong practice, from fome flight external 
refemblances, to give fuch names to things that never can 
have been fuppofed to be fo entitled to them. No one can 
be fo abfurd as to imagine a human brain can be petrified, 
though a ftone may accidentally fomewhat refemble its form. 
The perfon poffeffed of fuch an accidental fpecimen, fhould 
have ranked it among the ftones to which it properly be- 
longed as a ftone, whether a flint, a pebble, or a nodule, and 
have named, as an accident only, this form of it ; and not 
have given it a peculiar denomination, as if it were a new 
fpecies. . 
ENCE'/PHALOCELE, from ryx:aros, the brain, and 

xnAny @ tumour, in Surgery, a hernia of the brain. See 
Funceus. 
ENCEPHALON, from s, in, and xeQaan, the head, in 

Anatomy, thould fignify, according to its etymology, all 
the parts contained in the head ; but it is commonly applied 
to the brain, as confifting of cerebrum, cerebellum, and 
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medulla oblongata, exclufive of the furrounding and con= 
taining membranes. Hence, Soemmerriag’s tabula bafeos 
encephali is a reprefentation of the batis of the brain. See 
Brain. ; 
ENCEPPE, in Heraldry, denotes chained, or gitt 

round the middle; as is ufual with monkeys, &c. 
ENCERIS, in Pharmacy, a word ufed by Galen to 

fignify {mall concretions ef wax, which formed themfelves 
in melted plafters, of which wax was one of the ingredients. 
As they cooled, the wax cooling firlt, and colleéting itfelf 
into little grumes, {poiled the confifteace aid form of the 
whole compofition. 
ENCHANTMENT, of ia, and canto, I fing, denotes 

certain words and ceremonies ufed by magicians in the 
practice of their pretended and deluding art; thus called, 
becaufe the formule of their enchantment were generally 
compofed in verfe, and defigned to be fung. See Cuarm, 
Fascination, Macic, Sorcery, and WITCHCRAFT. 
ENCHARAXIS from «, and yasacza, to fearify, in 

Surgery, a {carification. . 
ENCHASING, Incuasine, or CHAsinG, the “art 

of enriching'and beautifying gold, filver, and other metal- 
works, by fome defign or figures reprefented thereon, in 
low relievo. See Scutptrure, Revievo, &e. 

Chafing is only praétifed on hollow, thin works; as 
watch-cales, cane-heads, tweezer-cafes, or the like. Itis . 
performed by punching or driving out the metal to form the 
figures from within fide, fo as to ftand out prominent from 
the plane or furface of the metal. * 

In order to this, they have a great number of fine fteel 
blocks, or puncheons, of divers fizes; and the defign being 
drawn on the furface of the metal, they apply the infide 
upon the heads or tips of thefe blocks, direétly under the 
lines or parts of the figures. Then, with a fine hammer, 
ftriking on the metal fuftained by the block, ‘the metal 
yields, and the block makes an indenture or cayity-on the 
infide ; correfpondent to which, there is a prominence on 
the outfide, which is to itand for part of the figure. 

Thus the workman proceeds to chafe and fisifh all the 
parts, by fucceflive applications of the block and hammer 

- to the feveral parts of the defign. 
And it is furprifing, with what beauty and juftnefs, by 

this fimple piece of mechanifm, the artills in this kind wilt 
reprefent foliages, grotefques, animals, hiftories, &c. 
ENCHEIRESIS, Elxsguzs, from #,°in, and 30, 4 

hand, in Anatomy, denotes manual operation ; as difleétion, 
ENCHELIS, in Zcology, a genus of Vermes Infu/oria, 

defcribed effentially as ‘being invilible to the naked eye, 
very fimple, and cylindrical. Nearly all the fpecies are 
found in ftagnant water. 

Species. 

Pyrum. Inverfely conic, behind tranfparent. Mull. 
Common in flagnant waters, where the duck-weed grows, 

Body obtufe, and filed with molecules ; and when at reft, 
appears to have a {mall'tubercle in the middle of the body. 
This kind is remarkable for the rapidity of its motion. 

Spatuuta. Cylindrical, ftriated, with a tranfparent 
{patulate tip. Mull. 

Lefs frequent than the laft, and found in waters in which 
the duck-weed is infufed. The body is cryftalline, and the 
creature moves in an undulate manner. 
Papua. Cylindrical, with the tip papillary. Mull. 
Found in the water of dunghills. The body is round, 

protuberant, opake before, and furnifhed with a papillary 
finger-fhaped head ; pellucid behind, and both ends obtufe. 
Its motion is rotatory and oblique. 

-Frititius, 
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Fairitiys. Cylindrical, truncated anteriorly. Mill. 
Hermann. 

Met with in water in which grafs or hay is infufed. The 
body is pellucid, convex, and obtufe behind; moves back- 
wards and forwards with a wavering agitation in a line. 
Ovutum. Cylindrical-ovate, and hyaline. Mull. 

* Found in the water of dunghills. Very minute and pel- 
ucid. 
Fusus, Cylindrical, narrow, and truncated at both 

ends. Mill. 
Obferved only in pure water. 
Epistomium. Elongated, cylindrical, with a flender 

fub-globular tip. Mill. 
Inhabits putrid water. The body is round, obtufe be- 

hind, aud its fize minute. 
Seminutum. Cylindrical and equal. Mil. 
In water kept fome days. The body twice the length 

of its breadth, pellucid before, and opate behind. Moves 
by alternately afcending and defcending. 

Nesutosa. Oval-cylindrical, with vifible moveable in- 
telines. Miill. 

Found in waters with cyclidium glaucoma. 
Faremen. Cylindrical, curved, and truncated at both 

ends. Joblot. 
In water kept a few days. Body opake, and in its mo- 

tion often appears in the fhape of the letter S. 
Viripts. Green, fub-cylindrical, and obliquely trun- 

cated before. 
Abundant in water kept fome weeks. 

teftines obfcure. 
ENCHELUS, Efy:0:,,in Ichthyology, the name given 

= Ariftotle, Appian, and all the Greek writers, to the 
eel. 
ENCHESON, a French word ufed in our Law-Books 

and Statutes, fignifying the occafion, canfe, or reafon, 
wherefore any thing is dore. Stat. 5 Edw. III. cap. 3. 
ENCHRISTA, from syxex, to anoint, in Surgery, 

liniments with which parts are anointed. 
ENCHYMA, of dye, I pour in, in the Medical 

Writings of the Ancients, a word ufed in feveral fenfes. 
‘Some have made it exprefs only an tap fins others have 
ufed it for what the modern phyficians call plethora ad vafa, 
“that is, a fullnefs of the veffels, fimply confidered, as a re- 
lative to themfelves ; and others have made it the name of 
certain forms of liquid medicines, to be injected into the 
ears, into the thorax, or any other part. 
ENCHYMOMA,, of cixvp0:, from dxvw, in the Wretings 

of the Ancient Phyficians, a word ufed to exprefs that fudden 
effufion of blood into the cutaneous veffels, which arifes 

- from joy, anger, fhame, or any other violent emotion of the 
mind, and is what we ufually call blufhing ; which, accord- 
ing to Dr. Hunter, is a nervous affection. 

. Encuymoma is alfo ay afflux of the blood, whereby the 
external parts are rendered black and blue, as in the fcurvy, 
blood-fhot eyes, &c. 
ENCHYMONITES, in Natural Hiflory, the name of 

a kind of ftone found in Macedonia, and fome other places, 
which was alfo called peonites and peanites: it was fup- 
pofed to be of great virtue to aflift women in labour. See 
CEANIDES. 
ENCHYMO'SIS, from eyxv», to pour into, in Surgery, 

an extravafation of blood from the veffels, attended with 
black, blue, or livid appearance of the part. See Eccuy- 
‘mMOsISs. 
ENCHYSMA, the fame with clyfter or enema. 
ENCHYTA, inthe Medical Writings of the Anciente, 

Vor. XIII, 

Tail cbtufe, in- 
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a name given to fuch medicines as were injedted into the 
eyes, or into any part. 

Some alfo have ufed the fame word to exprefs a fort of 
funnel, contrived to convey the fumes of medicines to any 

part of the body. 
ENCKENDORP, in Geography, a town of Germany, 

in the duchy of Holftein; 6 miles S.E. of Rendfburg. 
ENCKHUYSEN, or Enxuvuizex, a confiderable 

town of Holland, on the Zuyder Zee, in North Holland ; 
9 miles N.E. of Horn, and 30 miles N.E. of Amiterdam. 
N. lat. 52° 40. Its commerce, and particularly its herring- 

fifhery, was of great importance in former times; but ite 
harbour is now almoft entirely choaked up with fand. 
ENCLAVE’, in Heraldry, is where one thing is let into 

another,’ particularly where the jointure is {quare. 
ENCLITICA, of eyxi0w, f incline, in the Greek and 

Latin. Grammar, certain particles, united fo clofely to the 
preceding word, that they only feem to form one word 
therewith; and the word which fuftains them does gene- 
rally likewife bear the accent that governs them, efpecially 
when the enclitic is a monofyllable; as in dominu/ques 
“UgIO: TE. 

There are three enclitic particles in the Latin, wiz. guey 

ne, and ve; but in the Greek Many, AS 7H Mey fAO%y Her THe 

Ty Thy Hig Diy TEy Yo Pupty ebpety TOTES and others. 

ENCLOS, L’, in Biography, a mofician in Louis 
XIILth’s band, an eminent performer on the lute and 
theorbo, or fingle and double lute. 

He was father of the celebrated Ninon, who played on 
thefe inftruments as well as himfelf. 
He dying in 1630, left her an orphan at 15 years old, 

beautiful, full of wit and talents, and formed to infpire the 
moft violent paffion. Nor did the wrap her talents in a 
napkin, but availed herfelf of all their influence ; and even at 
more than fourfcore, fhe is faid te have awakened love in 

the learned abbé Gédoin. 
It is pretended that cardinal Richelieu had her firft fa 

vours, and that he was the only one to whom fhe furrendered, 

without confulting her inclinations. 
She was then 17, and it is certain that, ever after that 

time, fhe received a penfion of 2000 livres annually, which 

was long regularly paid. 
Ninon gave concerts at her honfe, where perfons of the 

firft rank and talents came to admire her performance on the 
lute and harpfichord. The philofopher, Huyghens, the 
famous aftronomer, likewife obferved Ninon with great at- 
tention and accuracy, and even wrote verfes on her, which 
Voltaire calls Geometric. 

** She has inftruments five, which my brain muzh difturb, 
The two firft are her hands, the next are her eyes ; 
But my tongue for the fifth and the beft I muft curb, 
Nor its beauties attempt to difclofe, if I’m wife.” 

She was feldom left by her lovers, but fhe left them very 
foon ; yet fhe always retained a friendfhip for her old ac- 
mirers. 

She was fo celebrated, that Chriftina queen of Sweden 
made her a vifit in 1654, in a {mall villa which fhe had in the 
neighbourhood of Paris. 

Madame de Maintenon was her beft friend; and Voltaire 
afferts that‘ M. de Villarecau was a lover in common with 
both, without its occalioning a quarrel. 

He had two children by Ninon, The hiftory of the 
eldeft is known, who at 19 years old became pailionately 
enamoured of her; but on making the difcoverys he blew 
his brains out. Ter fecond fon, called Boifliere, died at 

8 Rochelle 
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Rochelle in 1723, commiffary of marine, She loved 

ferioufly for fome time the marquis de Sévigné, brother of 

“madame de Grignan; but who never wrote the letters to 

her, which M. d’Amoure has printed under her name 

abolit 40 years ago. 
Madame de Maintenon, becoming all powerful, remem- 

bered her, and fent her word that the would take care of 

her fortune, if fhe would change her way of living, and 

think ferioufly of religion: Ninon replied, that the neither 

wanted fortune nor a mafk. Ninon died at Paris, 17055 

-at the great age of go. 

ENCGLIA, of fy iM, and xoirsxs belly, a word ufed 

by many of the ancient medical writers, to exprefs the 

vifcera contained in the abdomen, or lower belly. 

ENCOLPIUM, or Encovpion, the pectoral crofs of 

bifhops, abbots, abbeffes, &c.; being one of the ordinary 

inarks of the dignity of fuch perfons both in the Latin and 

the Greek church. 

ENCONDRUS, of &, in, and xov3pos, grain, in the 

Old Greek Writers, a word ufed to exprefs any thing made 

up of a great number of {mall pieces, or flakes, or {mall 

grains of any thing. The manna of the ancients was not in 

large flakes, as we have it at prefent, but it was formed of 

a valt number of {mall granules, and was therefore called by 

Diofcorides, and fome others of the Greeks, by this name. 

‘The word manna alfo fignified with them the fame thing 5 

and they not only expreffed the fubftance by it which we 

at prefent call fo, but any other thing that was in {mall 

flakes, or pieces, was called manna. Thus the manna 

thuris, fo much talked of among the old Greeks, was only 

a colleGtion of thofe pieces which flew off from frankincenfe 

in the breaking. See Manna Libanotis. 

ENCOPE, of », and xorlw, J cut, in Surgery, an inci- 

fion of any part; as in a gangrene, Kc. 

ENCOUNTER, in a Military Senfe, relates to that 

kind of deliberate attack, which is totally abftraéted from 

accidental hoftility, and may therefore be confidered in 

contradiftin@ion to the rencontre, which ordinarily im- 

plies a fortuitous meeting. Thus we find, ‘* to leaG troops 

to the encounter,” is a very common expreffion ; though 

we occafionally hear the term mifapplied by perfons who 

defcribe the lofles, &c. fuftained in accidental warfare, as 

having taken place, not in the rencontre, but in the en- 

counter. We fhould alfo underftand, that, in the ftna& 

fenfe, (which relates entirely to the arranging of troops 

oppofite, that is, en-contre, to the enemy,) we ought not 

to confider circuitous attacks, and thofe feints made merely 

for the purpofe of diitraéting the enemy’s attention, as 

coming under this definition ; and, on the other hand, we 

confider not only thofe who come into a€tual engagement, 

perhaps to the point of the bayonet, as is often the cafe in 

the attacks made by columns of infantry, but the fupporting 

divifions alfo, to be engaged in the a&tual encounter. Thus 

we frequently perceive, that the leading regiment of a 

<Jumn is engaged, while the rear regiments bear no fhare 

‘in the conteft; but if their fituations be fuch as to expofe 

\them to the enemy’s fire, they muft be as much confidered 

jn the encounter as a veflel coming to the aid of another, fo 

as to caufe the enemy’s fhip to furrender, or to retreat. 

Hence it has ever been held a rule, that all veffels in fight, 

when a capture is made, become entitled to fhares in the 

prize; becaufe, on many occafions, the approach of re- 

inforcements adds to the vigour of one party, while it de- 

preffes the {pirits of the other, and influences it to decline 
further conteft, 
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i ENCRARIUM in Anatomy, the fame with cere. 
ellum. 
ENCRASICOLUS, in Schthyology, a {pecies of clupea. 

See Cruprea and Ancuovy. : 
ENCRATITE, formed from sixezInz, continent, in 

Ecclefiaftical Hiflory, af{e& of ancient heretics, thus called 
from their making profeffion of continence, and abfolutely 
rejecting ail ufe of marriage. 

The founder of this feét was Tatian, a difciple of Juftin, 
and one of the moft learned perfons of all antiquity, After 
the death ot that martyr, he made a feparation from the 
church, and foon had his followers; who, befide the 
dogma juft mentioned, borrowed a great many things from 
Saturninius and Marcion; befide feveral errors, which 
they adhered to in common with the Gnoftics and Valen- 
tinians. 

They abftained from eating any thing that had life, and 
denied that. Adam was faved. They looked on fuch as 
drank wine to be great finners; and for this reafon only 
made ufe of water in celebrating the Eucharift, as holding, 
that wine came from the devil. To countenance this 
tenet, they produced paflages out of feripture, where 
mention is made of what befel Noah and Lot, when they 
were drunk. 

They only admitted fuch of the books of the Old Tefta- 
ment as they thought good; but in lieu thereof, the 
owned feveral {purious and apocryphal writings for canoni- 
cal and divine. Such were the Adts of St. Andrew, John, 
and Thomas. ' 
ENCRAULOS, in Ichthyology, the name given by 

Ariftotle, and many other of the ancient Greeks, to the 
fifh which we call the anchovy. See Cuurea and An- 
CHOYVY. : 
ENCRINITES, in Natural Hifler , a kind of co- 

lumnar extraneous or organized foffil, found in the earth. 
See Encrinus, Penracrini, and Entrrocut. 
ENCRINUS Fossit, is the remains of an animal, fo 

called by fome; by others, this clafs of zoophytic remains 
is called encrinites (Parkinfon’s Organic Remains, vol. ii. 
p- 153-); and by others, denominated entrochi, or pen- 
tacrini. See thofearticles. See alfo Harenberg’s Encrinus 
S. Lilium Lap. 4to. 

Encrinus, a fpecies of Pennatula, in the clafs of 
zoophyte worms, comprehending the clufter-polypi of 
Ellis, and inhabiting the Greenland fea.—Alfo, the name 
given by Ellis to the Afteria, a fpecies of Ifis, inhabiting 
the ocean that wafhes the coait of Barbadoes. 
ENCRIS, in the Medical Writings of the Ancients, fig- 

nifies a fort of cake made of fine flour, mixed with oil, and 
{weetened with honey. ; 
ENCROACHMENT of the Sea, in Geography, figni 

fies the fudden or gradual —_— of Seetess ahs 
verge of the ocean. Hittory records numerous inftances of 
great and devaftating effets of this kind: fome occafioned 
by the waves of the fea undermining the cliffs on its fhore, 
and carrying away the matter thereof as faft as they fall, 
by which the boundaries of the fea have been confiderably 
enlarged in fome places; and its ravages ftill continue with 
increafing effe& in fome places, ason the chalky fhores of 
Kent and Suffex. Another kind of marine encroachment, 
highly interefting to the geologift, is evidently taking 
place, by flow degrees, on a confiderable portion of the flat 
fhores of England; and can only be explained by an ex~ 
ceeding flow and gradual fubfidence of the ifland itfelf, or 
a correfponding rife of the ocean which bounds it. This is 
particularly viible in the fens and marthes of our coaft, 

; _ which 
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which are now defended by banks of that magnitude and 
height, which {carcely any effort of the prefent day could 
at once effect; but which, as in the marfhes embanked 
from the Thames below London, muft have been begun 
‘centuries ago, when the tide flowed not fo high by many 
feet as it does at prefent, and have been sirdunily raifed, as 

_ the height of the water increafed. The finding of immenfe 
fallen woods of trees, of the recent fpecies, with the marks 
of human labour on them, and even the very tools by which 
they were felled, under great thicknefs of peat, the whole 
ef which is now much below the level to which the tide 
rifes twice each day, are alfo proofs of this general en- 
croachment.of the fea; fince neither peat nor trees of any 
kind will grow where. the falt-water of the ocean even fa- 
turates, much lefs continually overflows the ground. The 
mention of various inftances of ancient and high em- 
bankments of marfhes and fens againft the tide, will be 
found under our article Canat, in the divifions Thames, 
Oufe, Welland, &c. See alfo EmpanxMeENr. 

EncroacHMEntT. See INcROACHMENT, 
CROCHING. 
ENCURECK, in Natural Hiflory, a venomous infec, 

found in Perfia, and fuppofed by fome to be a kind of 
tarantula. It neither ftings nor bites, but lets fall its venom 
like a drop of water, which canfes infufferable pain in the 
part for a time; and afterwards fo profound a fleep, that 
we are told nothing can raife the patieut from it but crufh- 
ing one of thofe creatures on the part affefted. It is never- 
thelefs faid, that the fheep eat thefe infe€&ts without da- 
mage. learius, ap. Boyle, Works abr. vol.i, p. 37. 
Ibid. p. 38. 
ENCYCLOPEDIA, the circle or chain of arts and 

iciences. 
_The word is compounded of the prepofition =, iz, xuxAo:, 

tircle, and rasdea, /cience, dofrine, difcipline, learning ; the 
root being wzs:, child, infant. 

The Greeks ufed the term for the knowledge of the feven 
liberal arts, and the poffeffion of all the fciences. Orbis ille 
dofrine, quem Graeci eyxvzdoresduzy vocant, fays Quintilian. 
It is fometimes alfo written xvxroraidea, cyclopedia. Vitru- 

‘vius, in the preface to his fixth book, calls it encyclios 
a eee See Cycropezpia. 

NCYSTED Tumours, in Surgery, {wellings, which 
are formed of a bag, or cy{t, which is filled with matter 
very various in its confiftence and appearance. When the 
contents of the cyft refemble pap, the tumour is named 
atheroma ; when they are of the confiltence of honey and 
wax, it is called melicerisy when they are fatty, it is 
termed /featoma. Sce thefe words, and efpecially T'u- 
_MOURS. 

END for Exp, in the Sea-Language. When a rope 
runs all out of the block, fo that it is unreeved, they fay it 

_is run out end for end. 
The fame phrafe is applied to a cable that has wholly sun 

out of the fhip. In general, it denotes the reverfal of the 
pofition of any object. 
‘Exp-on is applied to a thip, which advances to a fhore, 

rock, &c. without any apparent poffibility of preventing 

and Ac- 

ENDE, in Geography, one of the fmaller Molucca iflands, 
S. lat, 8°30’. E. long. 120°. 
ENDEAVOUR River, a river on the N. E. coaft of 

New Holland, which at its mouth has a {mall bar har- 
-bour, or creek, that runs in a winding channel three or 
four leagues inland, and having at its head a {mall brook 
of freth water. There is not depth of water for thippin 
dove a mile within the bar, ‘This part of the coaft is fo 
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barricaded with fhoals, as to make the harbour difficult of 
accefs, the fafeft approach to it being from the fouthward. 
S. Tat 15°26’. E. long. 215°. 
Enpeavour Straits, a channel or paflage, fo called by 

Cook, between New Guinea and New Holland, the N.E. 
entrance of which lies in S, lat. 10' 39'. W. long. 218° 36". 
It is formed by the main, or the northern extremity of 
New Holland, on the S.E., and by a congeries of iflands, 
which Cook called “* the Prince of Wales’s iflands’’ to the 
N.W., which iflands probably extend quite to New Guinea. 
The length of this channel from N.E. to S.W. is ten leagues, 
and it is about five leagues broad, except at the N.E. en- 
trance, where it is fomewhat lefs than two miles, being con- 
tracted by the iflands which lie there. The depth of water 
in the ftrait is from four to nine fathom, with every where 
good anchorage, except upon the bank, which lies two 
leagues to the northward of Wallis’s iflands, where, at low 
water, the depth is only three fathom. 
ENDECAGON, or Henpecacon, in Geometry. See 

HeEnpecacon. 
ENDECASYLLABUS, or Henpecasyiiasus. See 

HENDECASYLLABUS. 
ENDECANDRIA, in Botany, from evdxe, eleveny 

and aynp, @ man, an order of the Linnzan clafs Monadelphia, 
charaéterized by having eleven ftamens, whofe filaments are, 
as the charaéter of the clafs itfelf requires, united into a tube. 
It contains only the genus Brownea, the number of whofe 
ftamens is different in different {pecies, and this precife num- 
ber of eleven is fo unufual, and apparently unnatural, in 
flowers where five and ten fo much predominate, that per- 
haps the order in queftion might be, without mifchief, abo- 
lifhed. 
ENDECERES, of «3nxx, eleven, in the Naval Architega. 

ture of the Ancients, a word ufed to exprefs a galley which 
had eleven feries or tires of rowers. Thofe with two or 
three tires were very much in ufe among the ancients, and 
from thofe to fuch as had five or fix tires. Thofe of nine 
tires were fometimes ufed, but it was very feldom; and 
thofe of eleven, fifteen, and fo on, were rather for ftate, 
than fervice. We read of them carried fo high as to con- 
tain twenty, thirty, and forty rows of oars. One of this 
largeft fort was built for Philopater, which required four 
thoufand men. 
ENDEIXIS, Evaki:, in Antiquity, an ation brought 

againft fuch as affe€ted any place or thing, of which they 
were incapable by law. Pott. Archwol. Grec. lib. i, cap. 
23. tom. i. p. 125. 
ENDELAVE, in Geography, a {mall ifland of Denmark; 

eight miles N. of Funen, 
ENDEMIC, or Envemiar, Difeafes, from », in, and 

Snuos, a nation, or people, are thole difeafes which occur 
among the inhabitants of a particular region or place, in 
confequence of certain circumftances belonging to it, and 
not arifing from contagion, or any other general caufe. 

Thus agues, or intermittent and remittent fevers, which 
are occafioned by the miafms of marfhy ground, are endemic 
in low countries: the goitre, or bronchocele, conneéted with 
that peculiar intellectual imbecility, which charaéterizes the 
Cretin, is endemic among the Alps, where its origin has 
been erroneoufly afcribed to the ufe of fiow-water:; the 
colic, Corica Pidonum, is endemic in the cyder-counties, 
efpecially in Devoufhire: the bilious remittent fever, or 
yellow fever, is endemic in the Weft India iflands ; and fo 
forth. In all thefe inftances, fome /ocal caufe obvioufly ex~ 
ifts, which produces the difeafe in the refpeétive diflricts ; 
the difeafe belongs to the diftriéts, therefore, and affeéts 
thofe who refide there, re no farther, Whereas 
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an efidemie difeafe is produced, or at leaft propagated 
among the i in confequence of fome general: caufe ; 
as contagion, famine, or, perhaps, fome change in the con- 
dition dk tte atmofphere at large. 

Hence the diftinétion between endemic and epidemic 
_ difeafes is obvioufly of great importance, for, in both cafes, 

much more beneficial purpofes may be accomplifhed in the 
way of prevention, than ja that of cure. But the preven- 
tion of difeafes depends altogether upon a knowledge of their 
caufes, which fhould therefore be accurately inveftigated, 
whenever they prevail extenfively. Ifa difeafe is endemic, i.e. 
originates in fome local caufe, (from marth effluvia, for in- 
#ance;) it may attack the fame perfon again and again, while 
he remains in the fame fituation ; but he infallibly efcapes it 
by removing his refidence 5 or the inhabitants of the diftriét 
may be all defended from its attacks by draining the marfhy 
ground, whence the miafmata iflue. Thus we are told by 
writers onthe difeafes of armies, that the diforders which 
arife from the foul ground of camps, are readily made to 
difappear by removing but afew hundred yards from the 
fituation which they previoufly occupied. And of the 
beneficial effe€ts of attention to the local caufes of endemic 
difeafes, we have a {triking example in the changes, which 
have occurred in London, in refpe@ to the difeafes of its 
inhabitants. In the time of Sydenham and Morton, viz. 
in the latter half of the feventeenth century, remittent and 
intermittent fevers were generally prevalent to a great ex- 
tent, in the autumnal feafon, and were often extremely fatal 
to the inhabitants of the metropolis; and the bills of mor- 
tality thew, that formerly the dyfentery, which almoft con- 
ftantly appears in the fame places and feafons as the remit- 
tent fever, was annually fatal to great numbers. But of 
Jate years thefe difeafes have almoit entirely difappeared ; 
intermittents occurring only occafionally after wet feafons, 
in thofe people who have vilited the fenny counties during 
the harveit ; and dyfentery fometimes prevailing, in a mild 
way, in thofe feafons only when the heat has beea unufually 
great. ‘This exemption, which London now enjoys from 
thofe endemic difeafes, is chiefly to be afcribed to the im- 
provements that have been made in the pavement, drains, and 
fewers, and the attention that is paid to cleaning and fup- 
plying with water the feveral parts of the town. In fome 
towns where thefe precautions are neglected, the remittent 
fever is 1till found at times to commit great ravages It is 
probable that the fever, which proved fo fatal in Phila- 
delphia, in the year 1793, was of this kind, and produced 
from the caufesjuft mentioned. (See Ruth’s Obfervations 
on the Fever of Philad. 1799. Dr. Miller’s Report, New 
York, 1806.) : 

Sume writers confine the term endemic to thofe difeafes 
which are conftantly prefent in certain diftri@s, at all times 
and feafons, fuch as the gottre of the Alps; and call thofe 
epidemic, which are the produé& of certain feafons, although 
originating in alocal caufe, as the autumnal intermittent and 
remittent fevers of fenny and hot countries. See Epinemic. 
ENDENA, in Geography, atown of Italy, in the Ber- 
mafco ; feven miles N. of Bergamo. 
ENDENTED, Dentep, or Indented, in Heraldry. 

See InpENTED. 
EnpenTep is alfo applied toa fefs or pale, and other 

triangular pieces, when divided alternately between two 
different colours. Coupé, or endented with or and azure. 
ENDER, in Geography, a town of Italy, in the Berga- 

mafco; 12 miles N.E. of Bergamo.—Alfo, a river of Scot- 
land, which runs into the Garry, feven miles W, of Blair- 
Athol, in Perthhhire. 

ENDERSTORF, a town of Silefia, in the principality 
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of Neyfze; 3% miles, S. of Ziegenhals—Alfo, a town in 
the fame country and principality; 33 miles S.W. of 
Grotkan. 
ENDESIS, from » and dx, J Lind, a word ufed by Hip- 

pocrates to exprefs that part of the foot where the bones — 
of the tibia end, and which is: conneéted by ligaments to 
the ankle. % . 
ENDEW,, in Falconry, is faid of a hawk that digefts her 

meat fo well, that fhe not only difcharges her gorge of it, 
but even cleanfes her pannel. 
ENDIAN, in Geography, a town of Perfia in the pro- 

vince of Chufiftan ; 150 miles S.S.E. of Sufa, 
ENDICA, a word ufed by the alchemitts for the faces 

which fubfide to the bottom of the veflels in infufions ; to 
fome of which they attribute great virtues. 

END-Joints, in Mining, otherwile called cutters, in 
coal-mining, are the fhorter of the natural joints or upright 
partings of any meafure or ftratum ; the longer of thele 
joints being called Backs, Slines, face or lengthway-joints, 
or partings: for it feldom happens in any quarry or work, 
that the face-joints are not much Janger than the end or 
crofs-joints. P 
ENDINGEN, in Geography, a town of Germany, ir 

Auftrian Swabia ; feven miles N.W. of Fribourg. 
ENDINGS oF Srrara, in Geology, fignity the edges. 

of the ftrata, in their greateft advance towards the north 
weft, or in the direticn of their general rife, according to. 
the obfervations of Mr. William Smith and his followers; 
by whom it has been obferved, in all the eaftern parts of 
England, that the ftrata end fucceflively towards the N.W. 
generally with a fingered or digitated outline, in fome, in 
places running out for miles in ridges, beyond the general 
range of the edge or limit of the itratum : the more recent 
eine in Derbythire, at Chelmefton-low, for inftance, 
and other projecting points of ftrata in that denudated dif- 
trict, fhew, however, the neceiflity of a careful attention to. 
the fingered or projecting points of ftrata, and to other con-~ 
current circumftances, before fuch fingerings alone are ad- 
mitted as proofs of the ending of a ftratum, rather than as 
part of the edge of a denudated tra@, on the oppofite fide of 
which the fame ftratum is to be found again, either on the 
furface, or abruptly funk beneath it by a fault, and upper 
meafures occupy that furface. See Denuparion, andi 
Concentricity of Strata. 
ENDITEMENT, or Inpicrment, in Common Law: 

See InpicTMENT. 
ENDIVE, in Gardening, the common name of an efcu- 

lent plant which is well known in garden culture. There are 
different varieties of it, but that which is perfeétly curled, 
is the moft ufeful for culinary purpofes. “See CicHorium.. 
ENDIVIA, in Botany, Cichorium Endivia of Linneus,. 

the garden endive. Ambrofini derives the word from edendo, 
eating, becaufe the plaat is fo grateful to the palate. It 
appears to us rather a corruption of one of its old names 
Entyba, or Intuba. 
ENDIVIA Marina, the fea-endive, in Natural Hiflory,. 

the name of a f{pecies of fea plant, or marine fubitance, 
defcribed by count Marfigli. There are two fpecies of it, 
the one having broad and jagged leaves, refembling thofe 
of the vine, the other much narrower. This laft kind’ 
grows on itones, fhells, pieces of wood, or any other fub- 
ftances, accidentally found at the bottom of the fea. It 
feldom grows in very deep water, and thrives beft in places 
where the fea is calm and quiet. It is of a dufky greenifh 
colour, variegated in fome places with yellow. It exaély 
refembles the fhape of the endive common in our gardens, 
and its leaves are cut and fringed in the fame manner; 

but 
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but they are of fo tender a fubltance, that a flight touch 
deftroys them ; they are indeed tenderer and more delicate 
than thofe of any other known plant, either of the fea or 
Jand. When this fubftance is examined by the microfcope, 
ite furface is found to be compofed of a great number of 
eminenees and cavities, or little holes, between and among 
them; and when the leaves are cut tranfverfely, there are 
feen a great number of glandules in them. Marfigli, Hilt. 
de-la Mer, p.72: See Coraruines. 
ENDLESS Rotts, and Screw. See the Subltantives. 
-ENDOCARPON, in Botany, from edov, within, and 

xuprros, fruit, alluding to the receptacle of the feeds being 
deeply imbedded in the fubitance of the leaf, or rather 
frond. Hedw. Crypt. v. 2. 56. t. 20. f A. Ach. Prod. 
140. Meth. 125. (Lichen; Zoega Ifland. 15. Dicks. 
Crypt. fafe. 2. 22. With. v. 4.52. Sm. Engl. Bot. v. 9. 
595, &c.) Clafsand order, Cryptogamia Alga, Nat. Ord. 
Lichenes. 

Gen. Ch. Frond cartilaginous, rigid, rounded, peltate, 
deprefled; naked beneath. Receptacles immerled in the 
fubftance of the frond, globofe; their edges a little protu- 

 berant; their concave difk lodging the /eeds in vertical 
cells, and at length expanded and difplayed. 
EM. Ch. Receptacles immerfed, globofe, concave, in 

which the feeds are imbedded. 
This genus is, perhaps, more judicioufly than moft fepa- 

rated from the great genus or family of Lichen, by Hedwig, 
followed by the accurate Dr. Acharius. The only quetftion 
is whether Verrucaria ought not to be joined with it, as 
differing not at all in the parts of frutification, though 
its frond is a cruft inftead of a leaf, jult as his various 
Parmelie differ, even more widely, among themfelves, 
Several fpecies of Endocarpon are figured in Engl. Bot. 
t. §93—595. 1512. 1698. 1866. 2012, and 2013. They 
are {mall roundifh or angular plants, commonly growing 
clofely preffed to the earth or ftone, of a grey or olive hue, 
their fruétification appearing like little black dots over the 
furface. 
-ENDOR, in Ancient Geography, a town of Judea, in 

the half-tribe of Manaffeh, on this fide Jordan, according 
to the book of Jofhua. Eufebius places it four miles S. 
from mount Tabor, near Naim, in the way to Scythopolis. 

Enpor, Witch of. See Wircu of Endor. 
ENDORSE, in Heraldry, an ordinary, containing the 

eighth part of a pale. 
This, Leigh fays, is never ufed but when a pale is be- 

tween two fuck: though others hold, that an endorfe may 
be borne between birds, fifhes, bealts, &c. Sir J. Ferne 
adds, that it fhews the fame coat has been fometimes two 
coats, and afterwards conjoined within one efcutcheon, 
for fome myflery of arms. He bears azure an endorfe 
argent. 
ENDORSED, Enposstr’, is where things are borne 

back to back. 
ENDORSEMENT, of in and dorfum, back, is par- 

ticularly ufed, in Commerce, for a writing on the back of a 
bill of exchange by the proprietor or bearer, either thereby 
to transfer it to fome other, or to render it payable to the 
order, of fome other, or elfe to ferve for an aequittance or 
receipt. See ExcuHanGe. 

- The endorfement is only the name of the proprietor, or 
endorfer. Note, when the endorfement of a bill of ex- 
change is to render it payable to another, it is cajled an 
order. 

To an order it is neceflary the endorfement be dated, 
and contain the name of him who paid the value thereof; 
in which cafe, the bill belongs to the perfon with whofe 
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name the order is filed, without any other tradition: without’ 
thefe conditions, the bill is judged to belong to the perfon 
who endorfed it. ‘The bearer of bill of exchange protefted 
has a remedy againtt the endorfers for the payment of the 
re-change of the places where the bill was negociated by 
their order. In eafe a bill or note is refufed to be paid, &c. 
the bearer has a remedy again{t any one of the endorfers, 
where there are feveral, See Bix. 
ENDORSING, or Invdorsina, in Laz, implies the 

writing on the back fide of a deed, inftrument, &c, fome- 
thing relating to the matters contained therein. 
ENDOSIS, Esdoos;, of «vy and dsdops, J give, in the Me- 

dical Writings of the Ancients, a word ufed to exprefs a 
remiffion of any kind, as when atumour, inflammation, or 
hardnefs of any part, becomes lefs violeut ; and when the 
patient becomes eaficr, after the exacerbations in fevers of 
the continual kind, and after fits of the intermittent. 
ENBOWMENT, or Inpowmenr, the giving or aflign- 

ing of a dower toa woman. See Dower. ‘ 
The word is alfo ufed figuratively, for the fetting forth: 

or ferving a fufficient portion for a vicar, towards his 
perpetual maintenance, when the benefice is appropriated ; 
whence fuch a vicarage is called a vicarage endowed. 
ENDRACHIUM, in Botany, Juft. 133, fee THov- 

intra. The name is barbarous, corrupted from the Mada- 
gafcar word Endrach, under which it occurs in Lamarck’s 
Encycl. v. 2. 356, who neverthelefs calls the genus Hum- 
bertia, following Commerfon. See Lamarck’s plates, t. 103. 
Dr, Smith named it T/-winia, and is followed by Schreber, 
Willdenow, and Martyn. 
ENDRAPA, in Ancient Geography, a town of Afia, in 

Mefopotamia, fituated on the left bank of the Euphrates. 
ENDSCHUTZ, in Geography, a town of Germany, in 

the circle of Upper Saxony, and circle of Neuftadt; 4 
miles E.N.E of Weyda. 
ENDYMATIA, in Antiquity, a kind’ of dance ufed’ 

among the Greeks, performed in Arcadia, to the found of 
certain airs compofed for the flute. 
ENEDA, in Geography, a town of Switzerland, in the 

canton of Glaris; 2 miles E. of Glaris.. 
ENELIAXIS, Emiduaéic, or rather Enyaliaxis, Ewanriakicy, 

in Antiquity, a feitival in honour of Enyalius, whom fome 
will have to be the fame with Mars, others only one of his 
tainifters. Pott. Archeol. Grec. lib. ii, cap..2z0..tom. i. 

P+ 394+ 
ENEMA, of exnus, J put in, in’ Medicine, denotes 2 

clyiter. See CLlysrer. 
ENEMY. See Avien, 
ENEOREMA, of evatpewsT liff up, is ufed’ by ancient 

medical writers for thofe parts of the urine which float 
about in the middle refembling a cloud, formed, accord- 
ing to Boerhaave, principally of muriatic falt. Comm.. 
Initit..§ 382. 
ENEOS, of » and, J cry, a word’ ufed by the an- 

cient writers in M@édicine, fora perfon born deaf, or unable- 
to perform the common offices of life, for want of any of 
the principal organs. 
ENERGETICAL Bontes or Particles, are fuch as are 

eminently active, and which produce manifeft operations of 
various natures, acdording to the various circumftances and’ 
motions of fuch bodies or particles. 
ENERGICI, in Lechfiaftical Hiflory, an appellation 

given to certain difciples of Calvin and Melanéthon, of the: 
fixteenth centary, becaufe they held the Eucharift'was the 
energy and virtue of Jefus Chrilt; not his-real body, nor a 
reprefentation thereof. 
ENERGUMENUS, Evipyoupevos, a term fometimes ba 
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by divines and {choolmen, to fignify a perfon poffefled with 
a devil, oran evil fpirit. 

The word is formed from the Greck, eepyacdas, to Le 
agitated, worked, of «1, and epycr, opus. 

Though Papias fays, the Energumeni were fuch as coun- 
terfeited the actions of the devil, performing things which 
feemed fupernatural. The council of Orange debars, or 
deprives the Energumeni of the funétions of the priefthood. 
See Demoniac. 
ENERGY, in Elocution, a mode of delivery applicable 

to particular paflages of a diicourfe that are meant to be 
rendered particularly impreffive and operative upon the feel- 
ings and conviétions; like emotion, if not too frequently 
appealed to, or too extravagantly exerted, it hasa great 
tendency to demonftrate the fincerity and real earneftnefs of 
the fpeaker ; which is always one of the indifpenfible requi- 
fites for the conviction of the hearer. In declamation it 
fhould be manifefted alike in the enunciation, the tones 
of the voice (which fhould be firm and fervid), and in the 
gefticulation. It is this quality in the {peaker that feems to 
have been defignated by Demofthenes as the firlt, fecond, 
and third requifite of an orator. A@tion (E»:pyee, the Latin 
aéio,) not being confined in fignification to the mere motion 
of the limbs, but to the entire and reciprocal exertion of 
the mental and orgaaic faculties of the {peaker, the co-ope- 
rative energy of thought, language, enunciation, tone, look, 
gelture, and deportment. ¢* Et actio oratoris pronunciatio ac 
gettus, & ipfa adeo adminiftratio cauflz.’’ Cic. in Orat. c. 17. 
*¢ Oratorical aGtion is pronunciation and gefture ; hence the 
very delivery of the fubject.”? “* Eft a¢tio quafi corporis 
quzdam eloquentia, cum. conilet e voce et motu.’”? Quintil. 

«¢ A @ion is, as it were, a certain eloquence of the 
_ body, confifting in voice and motion.” See alfo Gefner’s 
Thefaurus in voc, actio. 

Enercy, in Painting or Sculpture, may be divided into 
two parts, viz, energy of thought, and energy of exe- 
cution. 

The former confifts in deeply inveftigating the nature and 
intereft of a fubje&, and feleéting that moft impreflive and 
decifive moment for reprefentation (and alfo the mode of 
doing it) which fhall convey to the imagination of the be- 
holder with the greateft intereft, either its hiftory or its 
moral. 

The latter confifts in that fame ative, animated fpirit, 
being accompanied by the power of difplaying the repre- 
fentation of that feleGtion, either on marble or on canvas, 
with force, with freedom, and precifion; without labouring, 
at leaft without leaving the appearance of labour, in endea- 
vouring to obtain its expreffion, 

The comparifon of two artifts who in their works have 
each refpectively exhibited the poffeffion of thefe two qua- 
lities in the higheft degree, will beft illuftrate our meaning. 

Raphael’s works are full of energy of thought. Thofe 
of Tritoretto of energy of execution, 

The former always fixes upon that precife moment. of 
time ina {tory which is moft favourable for relating it with 
fuccefs; and is fure to intereft by the force and truth with 
which he unfolds the. circumftances of it. He fometimes 
even, and that with the greateft propriety, goes farther than 
the mere relation of the particular fubje&t.; he accompanies 
and illuftrates it by allufions to antecedent and fubfequent 
events conneéted with it; asin the cartoon of the death of 
Ananias. 

In that pi€ture, fome of the difciples on the right of St, 
Peter are flillengagedin diftributing alms, not yet having 
obferved the inftantaneous punifhment infli€ted by Almighty 
vengeance on the guilty finner; we are thus unaffeétedly 
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informed of the object for which the apoftles are affembled, 
and how they were engaged ponare to the time of the 
immediate fubje&t of the work, and we are ledas fimply to 
underftand femewhat of that which followed, by bee in- 
troduction of the figure of Sapphira; who advances on the 
oppofite fide, intent upon counting the money fhe may be 
fuppofed propofing either to give to the fund devoted to 
charity, or to withhold, that fhe might gratify her own, and 
her now dying hufband’s avarice ; whole fate, of which the 
appears to be altogether unapprized, fo nearly awaited her- 
felf, for her defign of committing the crime for which he 
was fo awfully punithed. ‘ 

Thus we fee, that no partof the intereft of the fubje& 
efcaped the aétive energy of the mind of Raphael, and many 
others of his works would as well illuftrate his great ability 
in this point of the art ; e.g. the cartoon of St. Paul preach- 
ing at Athens, butin neither of thefe noble works is there 
much energy of execution: that was the forte of Tintoretto. 

He feldom {topped to think correétly and refinedly upon 
his fubje&. He rarely pourtrays the paffions with truth in 
the countenances of his figures, or gives his ftory intereft on 
the mind ; except by the aftonifhing freedom, force, and fire 
of his pencil in the execution, where it appears to have 
moved with the utmoft rapidity ; the canvas trembles under 
it. His vigour in colour equals the {kill of his workmanthip; 
and thefe united, the obferver forgets the-want of more 
valuable beauties. The fkill of the mafter ftrikes more 
than the work itfelf. His execution well deferves the ap- 
pellation beftowed upon it by the Carracci, * Ib terribile 
maniera del Tintoretto.”? It ftill remains a defideratym in 
art to fee it united with elegance of defign; with feeling, 
and truth inthought, and expreffion. 

In fculpture the author of the Laocoon has effected their 
union.» We may, therefore, hope its fifter art may fometime 
arrive at an equal degree of perfeCtion. But there are fo 
many more points of difficulty to overcome in painting than » 
in fculpture, that he muft be almoft fuper-human who ef- 
fects it. : 

Many will rather with that Michael Angelo had beenin- 
ftanced as poffeffing energy of thought in preference to 
Raphael ; and juftly he might have been hailed.as a wonderful 
model of it, ashe alfo was to a confiderable degree in the 
other acceptation of the word, viz. in execution. But his 
energy is lefs underftood than that of Raphael; andis of a lefs 
valuable kind; as it not unfrequently renders his figures enig- 
matic, and nature is loft in art. Raphael comes equally 
with him, home to his fubjeét ; and cam fearcely ever be 
mifunderftood. Hence, therefore, we think ourfelves juf- 
tified in prefenting the latter tothe attention of our readers 
rather than the former; not as willing to depreciate Michael 
Angelo; but becaufe we conceive, that while the confider- 
ation of his energetic powers may invigorate the ftudent, 
it may divert his mind from truth, and lead hita to bombaft 
and affectation ; which the contemplation of the works of 
Raphael never can do, unlefs he be of amoft perverfe ftamp 
of natureindeed. If energy of thought may be faid to be 
characterized by thofe ftrong workings of the imagination 
alone, which produce the reprefentation of the moft extra- 
ordinary and powerful ations of the human body, with 
bold fore-fhortenings and ftrong expreffions; then M. Angelo: 
claims by far the higheft place, but we do not conceive that 
to be the beft criterion for judgment on this point. He 
who fees cleareft, and while he gives it powerfully, moft 
juflly and beautifully illuftrates his fubje&, muft furely have- 
as fully and warmly conceived the nature of it ; as he, who, 
mixing the extravagance of enthufiafm with his: energies, 
permits his mind to run wild upon it ; and.throws upon his. 
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eanvas figures which rather confufe than exemplify, and draw 
the attention of the obferver from the fubjeét to the painter. 
This enthufiafm, we think, does charaGterize in a great mea- 
fure the wonderful works of M. Angelo; whilft Raphael’s 
mind, though full of energy, is pure, and going to the ex- 
treme of indulgence in his fubje€, ftill keeps within its 
bounds. 
ENERVATING, the a& of deftroying the force, ufe, 

or office of the nerves, either by cutting them, by weaken- 
ing them with debauchery, or by fome other violence. 

Excefs of wine, and other ftrong, hot, fpirituous li- 
quors, enervate or weaken the nerves. When they would 
render a horfe ufelefs, they enervate him, or cut his 
nerves. 

ENERVATING, is particularly ufed in the Manege, for 
the cutting two tendons on the fide of a horfe’s head, under 
the eyes, which meet on the tip of the nofe; they thus ener- 
vate horfes, to make their heads {malkand lean. 

The word is alfo ufed figuratively. It is no {mall artifice 
in difputing, to be able to enervate and extenuate the alle- 
gations of one’s antagonift, This author has a weak ener- 
vate ftyle. See Nerve. 
ENERVATION, a term in the Ancient Anatomy, ap- 

plied to the tendons of the reéti, or ftraight mufcles of the 
abdomen. 

The fibres of the reCti of the abdomen do not go from 
one extreme of the mufclesto the other, but are interfeGted 
by feveral nervous places, called by the ancients enervations, 
though they be real tendons. 

Their number is not alike in all; fome having three, 
others four, &c. 
ENERVE, Fotrum, in Botany, a leaf deftitute of ribs 

and nerves. See Lear, and Costatum Fotium. 
ENFANS Peropvs, a French phrafe, ufed in war to 

fignify the foldiers who march at the head of a body of 
forces appointed to fuftain them, in order to begin an at- 
tack, make an affault, or force a poft. 

The word literally imports /off children, on account of 
the imminent danger they are expofed to. 

In Englifh, they are called the forlorn, or forlorn hope. 
At prefent, the grenadiers ufually begin fuch attacks. 
ENFIELD, Witttam, in Biography, was born at 

Sudbury in the year 1741, and educated for the miniftry 
among the Proteftant diffenters at the academy at Daventry, 
where he diftinguifhed himfelf by the polith of his early com- 
pofitions. He was firft fettled as minilter with the congre- 
gation at Benn’s garden, Liverpool; this was in the year 
1763; and, in 1770, he became refident tutor and lec- 
turer in the belles-lettres in the academy at Warrington. 
He fhortly after qualified himfelf as mathematical tutor, and 
in that chara&ter publifhed ‘ The Inftitutes of Natural 
Philofophy,”’ in quarto. A new edition of this work was 
publifhed after the doftor’s death, with confiderable addi- 
tions, and anintroduction to the modern doGtrines and dif- 
coveries in chemiftry. It may be reckoned one of the beft 
popular introduétions to Natural and Experimental philofo- 
phy. During his labours at Warrington, which were highly 
prized, the univerfity of Edinburgh conferred upon him 

In the year 1785, he removed 
to Norwich, and became paftor of the congregation of dif- 
fenters in that place. With the duties of this office, he fuc- 
‘cefofully employed himfelf in various literary undertakings, 

_ among which was the laborious tafk of tranflating and 
abridging ‘ Brucker’s Hiftory of Philofophy,”’ a work to 
which we have frequent occafion to refer in the courfe of 
‘our own inveftigations of the learning of ancient times. 
This abridgment was publifhed in two vole. 4to. in 1791, 
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and “ probably,” fays his friend and biographer, Dr. Aikin, 
* the tenets of the different fects of philofophers were never 

before difplayed with fo much elegance and perfpicuity. It 
was, indeed, his peculiar talent to exprefs the ideas of other 
men to the greatelt advantage. His langnage, chafte, clear, 
correct, and free from all affectation, is one of the bett fpe- 
cimens of that middle ftyle which is fitted for all topics, 
and he communicates to his reader all that clearnefs of idea 
which reigned in his own mind. Thefe qualities, together 
with the candour and moderation which made part of his 
very conftitution, efpecially fitted him for the office of lite- 
rary criticifm, and he was long an affociate in one of the 
mott refpectable of the periodical journals.” He died No- 
vember 3d, 1797, inthe 57th year of his age, generally 
beloved and lamented. In every relation of life, the bene- 
volence of a kind heart difplayed itfelf in the moft engaging 
features. He publifhed “ Sermons,”? “ Family Prayers,” 
and “ The Preacher’s DireGtory.”? His compilations, en- 
titled ‘* The Speaker,” and ‘ Exercifes in Elocution,”’ are 
perhaps the mott popular works in our language, and they 
unqueftionably merit the patronage which they have had, 
and continue to have. After his death three volumes of 
his fermons were publifhed by fubfcription, and the nume- 
rous friends who patronized this work, will prove the at- 
tachment which he had infpired. Gen. Biog. 

Enrietp, in Geography, a town and parifh in the 
hundred of Edmonton, and county of Middlefex, England, 
is fituated nine miles from London, and contained, according 
to the late return to parliament, 926 houfes, inhabited by 
5881 perfons. 

It is ftyled in ancient records Enfen, or Infen, from its. 
fenny foil, which is now, however, converted into ‘good 
land, by draining, &c. The parifh is very extenfive, the’ 
town itfelf being but a {mall part of what bears the name of 
Enfield. The parith church is an ancient ftruure, and 
has been recently repaired. Here area good free {chool, 
and two meeting-houles for diflenters. Part of an ancient 
royal palace {till remains, where Edward VI. is faid to have 
refided, and where queen Elizabeth kept her court in the 
early part of her reign. One of the rooms appears in its 
original ftate, with oak pannels, and a richly ornamented 
ceiling: the chimney-piece is of admirable workmanhhip, 
and decorated with the arms of England and France quar- 
tered. The palace was alienated from the crown by 
Charles I. and has ever fince been private property. In 
1670 it was taken by Mr. Uvedale, mafter of the grammar- 
{chool, who, being attached to botanical ftudies, planted in 
the garden a cedar of Libanus, which, in 1793, meafured. 
twelve feet in girth, three from the ground. The town 
had formerlya good market, whichis fallen into difufe. In 
the fuburbs are a number of boarding-fchools, and feveral 
elegant villas. Enfield was heretofore much celebrated for 
its Cha/e, which comprized a large tra& of woodland, well 
ftocked with deer; but during the civil war it was {tripped 
both of game and timber, and Ict out into {mall farms: after 
the reftoration it was again laid open, woods planted, and 
filled with deer. In 1779 it was difafforefted by act of par- 
liament; parcels were allotted to different parifhes, and the 
remainder fold. A part was bought by Dr. Jebb, who hav- 
ing fuccefsfully attended the duke of Gloucefter at Trent,. 
the king, on conferring the dignity of baronet on him, gave the 
name of Trent-place to the villa which he had ereéted here. 
South Lodge, alfo on the chafe, was the favourite retirement 
ofthe late earl of Chatham. Eaft Lodge was the hunting 
feat of Charles I. 

In this parifh, at a place called “ Four-trée hill,” or 
Forty-hill, the late Richard Gough, efq. had a ple 
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- where he-died, in February 1809. “Some’account of this 
eminent topographer and antiquary will be given in a fubfe- 
quent. part of this work. Lyfon’s Environs of London, 
vol, di. 

Exrreup, atownhhip of America, in Hartford county, 
Conneéticut,on the eaft bankof Conneéticut river, oppolite to 

Suffield,and bounded on the north by the Maflachufett’s line; 

fettled in 1681. In 1769 it contained 214 Englith families. 
In the town are two congregational churches, anda meeting- 
houfe for the fect called Shakers. The town is pleafant, and 

contains 1761 inhabitants; 18 miles N. of Hartford.— 

Alfo, a townfhip in Grafton county, New Hamphhire, about 

11 miles S.E. of Dartmouth college; incorporated in 1761, 

.and containing 1121 inhabitants. 
ENFILADE, a French term, fometimes ufedin Englifh, 

fignifying a feries or continuation of feveral things, difpofed, 

as it were, in the fame thread or line; as an enfilade of 

rooms, of doors, of buildings, &c. 

The word is formed of the French verb, enjilex, to 

ftring a thing, which is compounded of en, in, and fil, of 

filam, thread; g.d. a thread or ftring of any thing. 

Enrivape, in Military Matters, velates to a certain 

mode of aéting upon the defenders of lines, redoubts, bat- 

teries, &c. thereby countera€ting the impediments thrown 

in the way of a direét fire. To explain this, it is necef- 

fary to obferve, that defences. may be attacked in three 

modes; viz. dired, that is, by a refponfive fire in front, or, 

at leaft, fo little obliqued as to come under the general ac- 

ceptation of what the French engineers term fj/bant, or, 

plunging; this fire is commonly at right angles with the 

line of defence to be battered: when the fire is much ob- 
liqued, it is faid to be razant, or grazing. The fecond 

* mode of attack is by rever/e; that is, where the batteries 
of the befiegers can be fo dire&ted as to command the in- 

terior of the rampart, and thus render it_impoffible for the 
defenders to remain at their guns. ‘This mode generally 
relates to an angle of at leaft fifteen degrees from the line of 

the defence in queftion, but may extend to any angle up to 
go°; remarking, however, that the more direét the fire 

may be in reverfe, the lefs execution will be done, becaufe 
the fhot can only {trike one particular object. The third 
mode is by enfilade, and is always the moft deltruétive, efpe- 
cially if the guns of the enfilading battery can be brought 
to bear at a right angle with the direction of the battery to 

be enfiladed. - When this cannot be effected, it is neceflary 

to make a fmall angle in reverfe, the lefs the better, 

thereby to throw the fhots along the interior of the para- 

pets, and to take the whole in flank. Some fortreffes are 

unavoidably fo fituated as to have one, or perhaps two bat- 
teries expofed to a very diltant enfilade. Such a defect is 
of the utmoft importance, and cannot be radically over- 
‘come; for we fometimes fee fome hill, or what is worfe, 
fome {hifting fand, which cannot poflibly be either removed 
or occupied, but which affords both a command, and a 

lodgment in fecurity from the fire of the place. Although 
this is affuredly an immenfe drawback on the ftrength of the 
works, it is neverthelefs in fome fituations of little moment; 
for inftance, where it is neceffay to retain a {mall force for 
the purpofe only of preventing an enemy from landing at 
the only acceffible fpot upon along range ef coaft, prefent- 
ing in every other part fuch natural obftacles as annihilate 
all apprehenfions of invafion, {n fuch place the furround- 
ing eminences are of no moment; or if they were, mutt 
yather be confidered as offering advantages, and the means 

__ of rendering the place untenable to the enemy, fhould they 
Succeed in carrying the works, 

Speaking generally, however, a fortrefs that can be en- 
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filaded with tolerable fafety to the befiegers muft be un- 
tenable; becaufe it 2 aire to devife effectual means 
forremedying the evil. 1t is true, we may raife large epaule- 
ments, or buttreffes of foil, mafonry, See! fr the TonbGuat 
preventing the enemy’s fhot from ranging along the rampart; 
but, in moft inftances, where enfilades can Be made, thefe 
epaulements would require to be carried to fuch an immenfe 
height, as mutt, ina meafure, deteriorate the other defetices ; 
in fome in{tances rendering then nugatory,s or even advan- 

tageous to the affailants, whenever they may be able to 
make a lodgment. . Befides, fuch epaulements ‘are ‘very 
liable to be deftroyed by mortar and howitzer batteries, or 
by mines. This mode, of parrying th enfilade has, with 
much propriety, been of late years defignated by the French 
engineers a defilade, a term peculiarly expreflive of the in- 
tention, of whatever devices may be ufed for the purpofe of 
preventing deferces from being enfiladed. It muftnot be 
forgot, that the approaches of befiegers’ fhould be carefi 
conttruéted; elfe they may be fubjeéted to: enfilade from 
fome of the defences. Thatevil:s, however, eafily avoided; 
and if, through ignorance or inadvertence, found to take 
place, may be inftantly corrected, as the befiegers have, on 
almoft all occafions, ample raage for alteration, and can 
adopt a variety of meafures totally unattainable to thofe 
within the fortrefs. i . 

Where a work is carried over a rifing ground, it is gene- 
rally very difficult to render the interior of the batteries 
fafe from either reverfe or enfilade. The beft mode is to 
carry them up the afcent en ¢/calier, that is, by fhort levels, 
each perhaps capable of mounting four or five guns, and 
every fuch level being cut off from its neighbour below, 
by a heavy epaulement, carried up high enough to prevent 
the befiegers from trundling their fhots along within the pa- 
rapet. ‘The moft effeétual method of cutting off enfilades 
is to give the rampart fuch an augmentation of thicknefs as 
may allow a free paflage for cannon, &c. along the rear of 
thofe in the embrafures, and to fill up the {paces between 
the latter with traver/es, carried to at leaft ten feet in height. 
Thefe traverfes are nothing more than regular maffes of 
foil, properly turfed, or perhaps reveted with mafonry, 
placed at right angles with the parapet, and uniting there- 
with: their thicknefs ought not to be lefs than ten feet. 

We mutt here obferve, that with few exceptions, the enfi- 
lade commonly takes place from the exterior flank of the bat- 
tery; therefore that quarter fhould be chiefly attended to. 
With this view it is found moft proper to conftrué& each tra- 
verfe partly of mafonry, and partly of foil well gazoned, (i. ¢. 
turfed) or, if on emergency, firmly retained by fafcines. 
Sometimes fand bags will be found to anfwer for this part, 
when the refidue of the thicknefs is completed with good 
mafonry, at leaft four feet in fubflance. Where cotton, or 
wool, or raw hides, are procurable, they will be found to 
make admirable traverfes, if fuftained by a firm wall: thefe 
being placed neareft to the enfilading quarter, will, by their 
elaiticity, completely deaden the force of the fhot, however 
great their ealibres, and caufe them, if they fhould reach fo 
far, to be weak and infignificant in their impreffion upon 
the interior buttrefs of mafonry. It fhould feem, to p Ons 
unacquainted with the prattice of defending places, that, 
in confequence of the great refiitance offered by folid ma- 
fonry to cannon-fhot, which will often bury themfelves full 
fifteen feet, or more, in ordinary foil, the traverfes’ fhould 
be conitructed of mafoyry only: this would, no doubt, pre- 
fent great firmnefs ina contracted fpace ; but the ineon- 
ceivable deftruGtion and difmay occafioned by the fphnters 
knocked off by fhots that ftrike upon bricks or ftones, op- 
pofes an infuperable bar to what would ° i ve A 
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moh valuable mode of conftruGion ; fuch, indeed, as would 
render many places abfolutely impregnable. This compels 
us to refort to fuch materials as are, in a great meafure, de- 
void of fuch mifchiefs, of which turf is the beft. 

It is generally confidered, that the enfilade is cut off by 
gt traverfes at from fifteen to twenty toifes afunder ; 
ut the latter diltance, (equal to forty yards, ) is certainly 

too great; it would even be advifeable to bed the guns 
between traverfes, as we have above fhewn, were it not that 
by fo doing the battery muft be weakened, owing to the 

_ {paces occupied by fo many buttreffes, However, neceflity 
~ and, generally {peaking, locality, muft give laws for the con- 
~ flruGion of fuch impediments to the enfilades. It mutt be 
 underttood, that the obnoxious battery may be very power- 
_ ful; that is, it may not only mount heavy cannon, but may 
be far more numerous than might at firft be fuppofed. To 
_ explain this, it muft be ftated that the molt deltructive en- 
 filade is that which ranges along the interior of a battery, at 

about from two to fix feet within the parapet ; fince in that 
_ direGtion it is fure to deftroy not only the defenders, but 
even the cannon, difmounting them, and crufhing the gun- 

ners; as well as caufing a variety of {plinters to f{catter 
among them, from the ieveral parts of the wood and iron 
-work. Sometimes, indeed, when the fhots touch upon the 
“cannons themfelves, the former, being of caft iron, and con- 
fequently liable to fhiver when forcibly ftruck, break into 

_ numerous pieces, or even fracture the latter, fo as to render 
- them perfeétly unferviceable. 
If thots were to be fired at fuch an elevation as barely 
to graze the creft, or fummit, of the parapet, they would 
certainly prove molt deftruétive to the defence flanked by 

 fuch a forcible fire; but this cannot be effected at. fhort 
;, dittances, fince, it is evident, the fhots would, at the moment 
_ of touching the crett of the parapet, be a/cending, and that 

too with fuch force as could not fail to impel them far over 
dl part of the fortrefs, and thus to prove completely un- 
availing. ‘This mode of enfilade, therefore, commonly takes 
place where the cannon is not at leaft on a level with the 

_ ereft of the parapet, fo as to fend its fhot through it with 
fufficient force to cut clean through, without being thrown 
upwards into a new direétion, and thus to plunge into the 
more remote part of the detence. When the enfilade is 
more diftantly fituated, the fhots may certainly be thrown 
_oyer the parapet as they are defcending upon their long 
range; but this is very uncertain, and rarely does much 
‘execution; to be fure, when the fhots can be correétly 
‘thrown, the havoc they create is dreadful. 
__, The ufual mode eb eobladias is by ricoghet, that is, by 
giving the piece, whether mortar, howitzer, or cannon, fuch 
an elevation, and fuch a charge, as may caufe the fhot to 
bound firft on the glacis, and then over the rampart into 

the battery. This, our readers will perceive, is exactly on 
.t principle of “a three-quarter ball’’ at cricket ; which, 
“if it paffes over the wicket, makes feveral low bounds, or, 
oad are technically termed, ‘lobs,” in proceeding along 
their courfe, until they come to a flate of reft. So does a 
-eannon-fhot, after bounding over a rampart, keep lobbing, 
‘rather more forcibly indeed than a cricket-ball, along the 
terre pleine of the rampart. It will not be neceffary to ex- 

4 pes on the effeéts of this dreadful contrivance, they being 
: fo obvious, and fo completely fimilar to what is called 

“ raking fore and aft,” in naval warfare. 
_'The moft powerful ricochet takes place at an angle under 

ten degrees of elevation; fifteen degrees are the utmoft that 
_ are allowed, both becaufe the effect produced is lefs when 
a elevation is encreafed, and the gun-carriage is propor- 
“tionably injured by the direction of the recoil deviating from 
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the horizontal, fo as to deprefs and ftrain the hinder parts: 
of the frame work; while, at the fame time, the wheels are 

lifted in the fore part, and return to the ground with undue 
force. When mortars are ufed in ricoghet firing, they are 
commonly charged with a number of fhots, or of fhells, 
forming in the whole, what we may, term, a round of grape 
proportioned to the calibre of the piece. In batteries in- 
tended folely for ricoghet firing, the embrafures fhould haye 
their fuperior flope outwards, as feen at K in the plate; 

whereby the enemy could not fire into it fo eafily as if the 
embrafures were made in the ufual way : in fact, they could 
not diftinguifh them, as the whole would be nearly folid, 
much the fame as a mortar-battery. Where infantry or 
cavalry are to be fired at in ricochet, the pieces muft not be 
elevated more than three degrees, otherwife their greateft 
effe& would not be produced. Ships may likewife be acted 
upon by ricochet, if the fhots are caufed to {trike the water 
at adepreffed (inftead of an elevated) angle of about four de- 
grees, fo as to touch the {urface at from two hundred to two 
hundred and fifty yards from the battery. _ But this applies 
only to particular cafes; forif the veflel be remote, or that 
any object is to be fired over, the fame angle of elevation may 
be ufed, taking care fo to proportion the charge, that the 
fhot may light upon the water at about two hundred yards 

from the veflel, if fhe be large; but if fmall, the fhot mult 
light nearer to her, in proportion to her want of bulk. 

It was neceflary to fay thus much of ricoghet firing, in 
order to give a complete infight into the manner of enfilading 
by means of {mall charges of powder, The’ reader will 
likewife perceive that feveral guns may enfilade the fame 
battery, in exaétly the fame line, merely by caufing them to 
be removed farther from the object of attack, the one be- 
hind the other, only taking care that the parapet before each 
be fufficiently fubftantial to prevent accident to the other 
batteries in its front, and caufing the more remote to charge 
higher, in order that their fhot may be thrown fufficiently 
far to make the firft bound ina proper manner, over the 
epaulement of the defence to be enfiladed. We fhould eb- 
ferve that the mode of enfilading before-mentioned, namely, 
by grazing direGtly over the creft of the parapet, may be ex~ 
tended to remote works; but unlefs they are manned for 
aétion little damage will be done, as the befieged will rarely 
fail to hou/e their cannon, by pointing them towards the enfi- 
lading-battery ; fo that they may be far lefs expofed than 
when ftanding in their proper directions. 
We hall annex to this article, which we have dwelt 

upon in deference to its importance in military affairs, 
a few general principles. ft. That the defcending enfilade 
is the moft deftruétive in long ranges. 2dly, That the ri- 
cochet-enfilade is peculiarly adapted to fhort diftances. 
3dly. That the angle fhould, if practicable, be kept under 
ten degrees of elevation; the greater effect being generally in 
proportion to the lefs deviation from the horizontal direction. 
4thly. That the more direét the fire may be along the line, 
or defence, to be enfiladed, the greater will be the damage 
done thereto, provided it be within fuch a parallel with the 
parapet as may fubjeét both the cannon and the gunners to its 
range. 5sthly. hat if any angle is to be made with the line 
to be enfiladed, a few degrees in reverfe are better than even 
half their number in advance; becaufe, though the former 
may not ftrike any object in its original courfe, the fhots 
may, after having grazed again{t the interior of the parapet, 
genouillere, &c. {till do confiderable damage; and, even 
though they fhould not either difmount a cannon, or kill any 
of the men on the battery, they mutt tear the garon-revete- 
ment far more than one of mafonry, which is often put ex 

teriorly, though not within : Ls latter would turn the wera 
r . ofl, 
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off; in all probability, and caufe them to have only the effect 
of a weak fire razant, Gthly. It will beneceffary to afcertain 
the thicknefs of the parapet behind which the enfilading fhots 
aré to trundle: in common fortifications it may fufficce to 
compute, as tiearly as may be praéticable, upon about four 
toifes, (or eight yards,) from the extremity of the fuperior 
flope of the angle; but in places where the parapets are 
made of mafonry, Jefs will commonly be neceflary, for the 
purpofe of ftriking fomewliere upon the line of platforms, 
and of thereby difmounting the cannon. 7thly. Where 
howitzers are ufed for the enfilade, the traverfes muit be 
very numerous, to prevent the pieces of burften fhells from 
fpreading to any extent. But, in fuch cafe, the traverfes 
will not require fo much folidity, as if oppofed to heavy 
fhots. 8thly. Where a remote battery is to be enfiladed, 
efpecially if the enfilade be direét, that is, ina line with 
the prolongation of fuch battery, great care muft be taken 
to be exaét in afcertaining its diftance from that part of the 
defences which may be neareft to the enfilading party. This 
may, in general, be done, with precifion, by means of two 
long ladders placed face to face, and elevated during the 
night, fo as to give acommand of the works then in a flate 
of aétual oppofition; when the flafhes from their cannon 
will prove a fufficient guide. This may, however, be done 
with more precifion during the day time, though certainly 
with more danger; but the operation being certain and 
fpeedy, compentates for the rifk. The enfilade on fuch oc- 
cafion muft not be by ricochet, but by defcent. Thofe 
who are in front of the enfiladed battery, or nearly fo, will 
fee the effe&s of the fhots, and can, by means of pre-con- 
certed fignals, give information accordingly to the enfi- 
laders. 

The following references tothe figures in Plate III. For- 
tification, fig. 1, will explain more fully what has been faid. 
‘Let AB be the face of a baftion, whofe faliant or flanked 

angle, B, is battered in breach from CC. In fuch cafe, 
the befieged muft make a very ftrong epaulement from B 
to P; on the adjoining face, to prevent the fhots from the 
enfilading battery at D trundling upon the terre-pleine of 
the face A B; in aid of this refiltance, the traverfes, S,S,S, 
mutt likewife be thrown up. The battery at D being a 
dire& enfilade, that is, in the line of the face AB, is 
highly deftruétive ; while that at E, which is only 15° in 

reverie, is far lefs fo. It is indeed evident, that one cannon 
at D would be more effeGtual than two at E; unlefs the 
fiiots from the latter fhould be thrown in fo as to fall upon 
the neareft part of the interior of the parapet, as has been 

already implied: they- would then be capable of tearing 
away the interior of the merlons, and of caufing great num- 
bers of fplinters, &e. The battery at F is a direét-enfilade 
of the face of the remote bation H but its fire muft not 

be in ricochet, (as that could never:reach its obje&,) but 
by defcent. At k, an enfilading battery is fhewn in pro- 
file, the cannon being funk, and the embrafure, K, having 

an inverted flope, covering the cannon from the fire of the 

battery at L. This flope being only 10°, admits. the fhots 

from the cannon to.afcend, by means of a {mall charge, in 
a curye-meeting the ground at N; thence reafcending over 

the face-L, (correfponding with B P in the upper figure, ) 
fo as to light again at O, upon the terre-pleine of the face 
M, {here feen in reverfe, and correfponding with the in- 
terior of A Bin the upper-figure;) whence it will again 
rife, and, if unimpeded, bound on in fucceffively diminifh- 
ing curves, until its force be expended. The dotted line, 
from the cannon I to O, on the baftion M, thews the dire& 
or plunging-enfilade by defcent, which is beft adapted to 
cannon of a finaller calibre; the force of the hot being, in 
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this inftance, unabated by any bound; as muft be the cafe 
in ricochet, wherein, by ftriking at N, the impetus is con- 
fiderably diminifhed. This diminution will be greater, in 
proportion as the elevation of the cannon is increafed. As 
already ftated, the enfilade of H from F will be of little 
moment, unlefs the battery at H be in aétion; but, as the 
obliquity of the embrafures may enable the enfiladers at F 
to act either in ricochet, or by defcent into the reverfe of 
AC, or even of A B, there might be confiderable adyan- 
tage grained by fuch a pofition. It is proper to ftate, that 
this does uot appear to be generally praéticable ; as the dif- 
tance from C,C, (the main breaching-betteries,) to F 
mutt render the latter rather infecure, and expofe it both to 
the batteries of the place, and to the fallies of the garrifon ; 
it is therefore given merely as an illuftration of the terms | 
ufed in the explanation of all that relates to enfilade. When 
fhipping, or craft of any defcription, lie behind a mole, fo 
as to be fecure from the direct fire of any battery, the 
ricochet-enfilade may be adopted, either by elevation, as 
fhewn above; or by depreffion, as from the cannon at P’ 
direéted downwards to Q; whence the fhots will bound’ 
over the mole R, and fall among the vefféls behind it. 
This is occafionally done to deftroy veffels in a harbour, or 
to enfilade fuch as may be atively employed in any attack ; 
and thus to force them to a change of pofition, rather than: 
fuffer themfelves to be raked fore and aft with hot balls. 
ENFILED, in Heraldry, is applied to a {word, on 

which is placed the head of a man or beaft; or any other 
charge. 
ENFRANCHISEMENT, the incorporating any man- 

into a fociety or body politic. See Freepom and. Frane. 
CHISE. 

Thus, he that by charter is made denizen of England,. 
is faid to be enfranchifed. The like is underftood of a per- 
fon made a citizen of London, or other city or corporate 
town ; becaufe he is, thereby made partaker of the liberties’ 
eke B to the corporation whereof he is enfran- 
chifed. 
EN FRAPPANT, Fr., in Mufic, a term applied, in: 

beating time, to the firft note of a bar. 
ENGADINE, in Geography, one of the higheft vallies- 

of Switzerland, in the canton of the Grifons. It is di- 
vided into the Upper and Lower Engadine. St. Martin’s~ 
bridge on the river Inn feparates the Lower Engadine from- 
the Tyrol. The towns of this valley are lefs agreeable than‘ 
thofe of the upper one; but the foil is uncommonly pro-- 
ductive. In fome places the roads are narrow and rocky,~ 
and nature difplays its wildeft fcenes. The river Inn is 
often compreffed in a narrow deep channel: there are, how-- 
ever, a few fine plains, where Paite come fooner to ma- 
turity than in the Upper Engadine, from which it is di- 
vided by the Pont Alta. The fituation of the upper valley’ 
is much higher; it has- very long winters, and the air is~ 
generally cold: In the midft of fummer, night frofts nip - 
the corn and fruits. ‘The towns are agreeably fituated, and * 
moftly handfome, built of free-ftone, and painted white ;* 
even the barns are fine buildings. The river Inn flows~ 
flowly in a larger bed; there are feveral beautiful bridges 
of a fingle arch thrown over it. Near the pretty town of ' 
Schoulz are fourteen {prings of mineral water of different 
qualities. There are feveral manufaGtures, chiefly iron- 
works and founderies, in the Engadine, which give em- - 
ployment to a great number of its inhabitants, and an ap~ 
pearance of chearfulnefa and comfort to their babitations. 
ENGAGE, To, when applied to Military or Naval* 

Affairs, means to attack. Perhaps no circumftance inci-” 
dent to_warfare requires more precaution, .or indeed more- 

judgment,._ 
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judgment, than that relating to the giving battle to an 
enemy. The general, or commander cf any defcription, 
who neglects to provide againft thofe checks which arife, 
often when leaft expected, or for following up any advan- 
tage he may gain, efpecially if it be within the limits of his 
anticipations, mult be totally unqualified for fo refponfible 
and fo important a fituation, We {peak principally of pro- 
ceedings in the field, where many alterations and much di- 
verlity may be perpetually offering ; for we confider the 
manner in which battles on the ocean generally proceed, 
and in which they almoft invariably terminate, to be fo pre- 
eminent as to leave us only the opportunity of defcribing 
them, @ we fhall do under the head of Excacemenr,) 
and to debar us, unlefs indeed we wifhed to incur the charge 
of prefumption, from ftating when or how fingle fhips or 
fleets fhould engage the enemy. 

In the firft yen it will be abfolutely neceflary for 
the commander of an army to know, with precifion, the 
fates of health, of difcipline, of fatigue, of fupply, and of 
competency in general, of every corps compofing his army. 
He muit be thoroughly informed as to the condition and 
numbers of his cattle, of the amount of his provifions, and 
of the manner in which the feveral corps, the cattle, and 
the fupplies, are diftributed along his line. He mutt have 
a thorough knowledge of the numbers, the difpofition, the 
fupplies, and the probable refources, of the forces oppofed 
to him; as well as of the nature of their warfare, their 
general habits, the ftrong pofts in their rear, the oppor- 
tunities they may have of forming ambufcades, or of re- 
treating to advantage; and efpecially whether, in cafe of 
fuccefs, he may be able to avail himfelf gf thofe invaluable 
opportunities which the valour and difcipline of his troops 
may offer to his acceptance. 

However confident a general may be of fuccefs, he muft 
never lofe fight of the poffibility of a reverfe: in truth, it 
is moft generally found, that where the be{t preparations 
are made againft difafter, the moft decided vitories are ob- 
tained. This is natural, both becaufe the whole of a line 
feel infpirited by the refletion, that due provifion is made 
for the worft; and becaufe, where fuch arrangements are 
carefully preconcerted, the appropriate remedy is prompt 
for application, and the enemy are rendered unable to con- 
tinue in that line of fuccefles, which, but for fuch apt op- 
pofition to their momentary or local advantages, mutt ine- 
vitably be at their command. 

Whenever we obferve that a commander courts the 
inions of thofe whofe rank and experience may qualify 

te offer advice, we may confider it a moft fortunate 
omen. The immortal Nelfon always difclofed his plans, 
and opened his mind fully, to the admirals and captains un- 
der his command: he folicited the correGtion of whatever 
errors might haye crept into his projects, and was eagerly 
anxious that all fhould have a competent underftanding of 
his intentions. This ought ever to be the ftudy of a com- 
mander; elfe, fhould he fall, or fhould unforefeen accidents 
Occur in any part of his line, his fuceeffor, %3 well as his 
fubordinates, muft be totally at a lofs either to continue 
victorious, or to arreft the progrefs of the enemy, 

But perhaps the moft effential point may be for a com- 
mander to afcertain how far his troops are well difpofed to 
the caufe; whether they proceed to engage with alacrity 
and zeal; and whether they have an entire cgnfidence in the 
courage and abilities of their leaders. This part of the fub- 
ject is fometimes overlooked, until it is too late to be re. 
medied; and the moment of engaging is the moment of 
treafon, or of cowardice, It is true, the Britifh army may 
daim an exemption from thefe ungovernable mifchiefs; but. 
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no commander fhould be indifferent to matters which are 
within the {cope of poffibility, and which may often be 
avoided by a little courtefy, or by fome well direéted po- 
licy, We fhould confider, that in our time the moft un- 
forefeen events are daily brought forth; that the opinions 
of perlons inimical to the welfare of the ftate are every day 
promulgated ; and that, within thefe very few years, even 

a field officer of our army endeavoured to miflead thofe 
guards, who are exclufively appointed to protect his ma- 
jeity’s facred and moft valuable life. Fortunately for 
Britain, 

«© Such divinity doth hedge our king, 
That Treafon dared but peep at what it would!” 

Therefore we may ever hope that the difpofition of our 
foldiery will remain uafhaken ; and that we may find them, 
as they ever have been, bold, a&tive, and obedient in the 
field, and ready oa all occafions to engage in fupport of our 
King, and our conftitution. 

It may be proper to add, that too much ardour to en- 
gage may exift in an army: this is affuredly dangerous. 
There is a certain eftablifhed coolnefs in veteran regiments, 
refulting from the prefence of perhaps only a {mall portion 
of veterans among them, which is highly conducive to the 
charaéter and to the prowefs of the corps at large. Such 
regiments are admirably calculated for refiftance; while new 
levies ave generally more fuited to the charge, and to thofe 
tremendous conflicts which {peedily terminate the ftruggle 
in their quarter. In truth, we are well affured from the 
moft refpe€table authorities, as well as from the numerous 
facts which proudly and pre-eminently offer themfelves to 
our notice, that nothing can refift the attack of our new 
regiments; while, on the other hand, nothing can fubdue 
the firmnefs and patience of our old ones. 
ENGAGEMENT, in the Military Profeffion, relates 

to fuch confli&ts as take place between bodies of armed men, 
gory regular troops, and efpecially to that kind of wars 
are which is carried on between armies of fome magnitude, 
in contradiftin&tion to thofe lefs extenfive contefts, which 
ordinarily are confidered as fkirmifhes. Engagements may 
be either partial or general; in the latter eafe, they are 
commonly attended with marked and decided confequences ; 
whereas, in the former inftance, little or no difference may 
be made in the politions of the contending powers. We 
pols find, that, according to the modern mode of wars 
are, great ingenuity and cunuing are exerted, for the pur- 
pofe of deceiving the adverfary into an opinion of a general 
attack. This is done with the intention of preventing re- 
inforcements being fent frem any part, the whole being 
kept in aétion, while the main attack is made on fome 
point, either naturally weak, or by gaining which the for- 
tune of the day may be determined in favour of the af- 
failants, This, although it bears the appearance of a genes 
ral engagement, is in faét but a partial affault ; the greater 
portion of the conteft falling upon a few vegiments, which 
unlefs properly fupported, are commonly {wept away: to 
fay the leaft, they mutt fuffer very contiderably, 

Previous to engaging the enemy, every attention mutt be 
paid to fecuring a retreat, in cafe of a check. This pres 
caution is indifpenfable in all ordinary inftances; though, 
in fome fituations, it may he found the bett policy to deftroy 
the means of evafion, under the intention of convincing the 
army that it has only the alternatives of vi€tory or death, 
Thus, when Cefar landed in Britain, he deftroyed the fleet 
which had brought him to our fhores; a meafure which, in 
thofe times, compelled the invaders to fight to the lait, 
They kuew they had to contend with an enemy, from 

fe whora 
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whom no quarter was to be expeéted; therefore, like re- 
bels, they ftruggled for life; they fought virtually with 
halters around their necks; and, thus rendered Se vaies 
contended with fuch favage, fuch unrelenting fury, as 
neceflarily caufed the engagement to be fariguinary to an 
extreme. 

Engagements are of two kinds; namely, either in the 
field, where the oppofing parties are both divefted of the 
protection of fortitications of any defcription, fuch as we 
ordinarily find to take place in open countries; the other 
confifting of that mixed kind of warfare, which comprifes 
the attack and defence of abbaties, the crofiing of rivers in 
the face of an enemy, and, on many occafions, the attacks 
made upon open towns, &c. With refpeé to thofe engage- 
ments which are conneéted with the ftorming of lines, or of 
fortifications of any defcription, we confider fuch to apper- 
tain to that protraéted fyftem included under the head of 

Jfiegs, which fee; and the attacks upon fuch to be, not en- 
gagements, but aflaults. 

It is fearcely to be credited upon what very flight inci- 
dents the fate of an engagement may depend! Circum- 
ftances, which, if confidered in the cabinet, fhould appear 
to be akin to impoffibility, arife unexpectedly, and change 
the face of affairs inftantaneoufly. Hence, during the mo- 
ment of conteft, a commander fhould be intent on obviating 
thofe mifehiefs which muft refult from the falling back, or 
the failure, of any part of his army. He mutt carry in 
mind, and perhaps might advantageoufly delineate on a card, 
the great outline of the engagement; fludying to choofe 
fuch a pofition as may give him a general view of the field, 
but moft efpecially of {uch portions as may either appear 
to him either weak, ad origine, or to be hard prefled by 
the enemy. 

To defcribe an engagement is next to impoffible; for 
though we might perhaps afford fome general idea of the 
incidents ufually occurring during a battle, fuch is the di- 
verfity to be found in the localities, as wellas in the fy items 
of warfare adopted even by perfons in the fame fervice, that 
to enter upon the inveftigation of the fubjeé in all its bear- 
ings, and throughout its amplifications, would be to com- 
prife a volume of no {mail magnitude. We mutt, therefore, 
content ourfelves with obferving, that the ordinary difpo- 
fition for anengagement, wheré no particular point d’appui 
is in queftion, confifts of two or more lines, compofed chiefly 
of infantry, properly fupported by artillery of various natures, 
that is to fay, of brafs 18 pounders, alfo of 12, 9, 6, and 3 
pounders, with a portion of howitzers, commonly of 43, or 
5 inches diameter in the bore, or eventually up to 8 inches. 
Thefe are placed in the intervals between the feveral regi- 
ments, while one or more parks of artillery are arranged in 
fuch parts of the feveral lines, as may appear to require 
that powerful aid; or on fuch commanding fpets as may 
enable the artillerifts to a with greater efleG&t againit the 
enemy. See Tactics, Military. 

Where the ground» may admit, the cavalry often com- 
mences the a&tion, by endeavouring to prevent the enemy 
from forming upon, or taking poffeflion of, ftrong pofitions. 
The horfe artillery, together with the pieces of lighter con- 
firu€tion which can be fpeedily withdrawn, advance to 
cannonade; while the infantry may be. deploying from 
column into line, or forming according to the inftructions 
of the generals commanding in the feveral quarters of the 
army ; to whom the commander in chief previoufly commu- 
nicates his intentions. During this time, the greatelt order, 
coolnefs, and promptnefs, are indifpenfably neceflary : it is 
now that fuperior difcipline will manifeit itfelf, and that the 
real powers of an army will be afcertained. Let it not, 

which is the boaft of our parade martinets, is to be fou 
in the field of battle! Far otherwife; in lieu of regulz 
firings by divifions, each individual loads and difcharges his 
piece when, and how he can; in place of a regulated p con- 
forming to any particular cadence, the advances and retreats 

however, be fuppofed, that that kind of re bad 

matic uniformity, which fo highly delight the fair fex wher 
they vifit our fummer camps, to witnefs the fplendid arra 
attendant upon parade evolutions. In fhort, the celebrated 
fong in the “ Recruiting Serjeant” is the belt, and moft pithy 
defcription of an engagement we have ever heard, efpecially 
that ‘say which relates to the moft arduous portions of the 
contett. i ane 

« But the merrieft joke of all, 
Is when to clofe attack we fall. 
Killing, wounding, maiming, butti 
Dafhing, flahhin eeu iat 
Horfe and foot, 
Both go to’t; 
Blood and thunder ! 
Then.to plunder, NS 
Oh! what a charming thing’s a battle!” © 

A very charming thing, indeed ; efpecially when we con- 
fider that many of the wounded are often murdered by per- 
fons, chiefly women, who follow the feveral armies, for the 
purpofe of plundering fuch unfortunate brave men as may be 
incapable of making refiftance. It is, indeed, a well-known 
fat, that this iniquitous and difgraceful praétice, is more 
than ever prevalent in many countries, whofe inhabitants, 
being at leaft on a par with thofe of the moft enlightened 
parts of the world, fhould rather endeavour to foften the 
rigours of war, than to perpetrate the moft favage cruelties 
on thofe whofe misfortune it may be to be difabled in the 
courfe of an engagement. Liat 

Thefe fluétuations between viétory and defeat, which 
fometimes alternate for hours together between contending 

'] 

; 
are generally too much divefted of that order, and of that fyfte= 

armies, mutt afford the moft lively intereft to a fpe€tator, - 
and cannot fail to produce the moft exquifite fenfations of 
joy, or of mifery, in the breafts of the refpective commanders. 
What can afford a greater gratification than the complete 
fuccefs of an army? or what can occafion more pointed 
chagrin than the evidence ofits defeat? Perhaps, of all the 
men who ever experienced fuch reverfes, the old king of 
Pruffia may be confidered as the moft illuftrious inftance of 
fortitude under difafter, and of moderation when fuccefsful. 
Thefe good qualities, though they may have been coeval 
with his birth, muft neceffarily have been confiderably en- 
hanced, by that intenfe application the monarch paid to the 
difcipline of his army. Hence, we are informed, that no 
reverfe appeared to him irremediable, and that no victory 
was confidered by him to be permanent. _ Such aman muit 
have viewed an engagement under very peculiar impreffions; 
he muft have been moft-ardently intent upon the confider- 
ation of what evolutions would be moft fuited to the events 
pafling under his notice; while at the fame moment, his 
mind muft have been aétively employed in the con- 
fideration of refources, wherewith he might, according to 
the modern cant term, ‘ carry on the war.” We muft, 
however, remark, that the great Frederick rarely had a. 
Iu) ge army ; but that which he had, though comparatively 
fral, was of immenfe ftrength: every part was fyftema- 
tically organized under the moft fevere code of difcipline,- 
and under the moft penetrating obfervation. We have heard 
old officers ftate, that the Pruflian army, under their im- 

mortal royal general, _— its evolutions, and preferved ' 
| the. 
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the fame order, and went through their firings, as | 
while in a&tion as when on their feveral parades. e fear 

this fingular inflance of military confiltency, is not likely to 

be again difplayed by the Pruffian army at this date; nor, 
indeed, have we any authority, if paft events are to guide 
us, for expecting to fee, or hear, that they fhould through- 
out an engagement difplay thofe qualities which, however 
much we may commiferate the fuflerings of thofe individuals 
whereof it was compofed, charaéterized the military efta- 
blifhment of that now ill-fated country! We leave to our 
readers to contemplate what muit be the feelings of the 
brave marfhal Mollendorff, who, we believe, is the only 
furviving general now of the many that held commands under 
that military prince, whofe exiftence in thefe times would, 
no doubt, have given a very different afpeét to the affairs of 
Europe. 

Encacemenrt, ina Naval Senfe, denotes a particular or 
general battle at fea, or an aCtion of hoftility between fingle 
fhips, or detachments, or {quadrons of men of war: the 
whole economy of which may be arranged under the heads 
of preparation, action, and repair. The preparation is begun 
by iffuing the order to clear the fhip for aétion, which is 
repeated by the boat{wain and his mates at all the hatch- 
ways. The hammocks are firft removed ; every failor ftow- 
ing his own bedding properly and firmly cording it with a 
lafhing, or line provided for that purpofe: as each fide of 
the quarter deck and poop is furnifhed with a double net- 
work, fupported by iron cranes fixed immediately above the 
gunnel or top of the fhip’s fide; the hammocks, thus corded, 
are firmly ftowed by the quartey-mafter between the two 
parts of the netting, fo as to form an excellent barrier or 
fort of parapet, to prevent the execution of {mall thot on 
the quarter-deck: the tops, waifte, and fore-caftle, are 
fenced in the fame manner. 
- At this time all heavy luggage, fuch as chefts, &c. are 
handed down into the hold, and the furgeon, with his mates 
and affiftants, together with whatever women may be on 
board, defcend into a part called the cock-pit ; which, being 
below the level of the water, is confidered to be tolerably 
fecure; various inftances have, however, been known of 
fhots, between wind and water, finding their way te that 
retirement. 

At the fame time the boatfwain and his mates are em- 
ployed in fecuring the fail-yards, to prevent them from 
tumbling down when the fhip is cannonaded, whereby it 
sight be difabled. The yards are fecured by flrong chains 
Or ropes, befides thofe by which they are ufually fufpended. 
The boatf{wain alfo provides the neceffary materials for re- 
pairing the rigging ; and the carpenter and his crew prepare 
ei tags and mauls to clofe up any breach that may be 
made near the furface of the water, and provide their iron- 
works neceffary to refit the chain-pumps. The gunner, with 
his mates and quarter-gunners, examine the cannon of the 
different batteries, and provide proper charges, &c. The 
mafter and his mates attend tothe number and trimming of 
the fails, &c. ‘The lieutenants vifit the different decks, 
taking care that all incumbranees are removed, and giving 
ipftruétions to the other officers, that every thing may be 
ready for the expected engagement at a moment’s warning. 
Whep the hoftile thips have approached each other to a com- 
yetent diftance, the drums beat to arms: the boat{wain and 
hs mates pipe “ all hands to quarters !”? at every hatch-way. 
he perfons appointed to manage the great guns immedi- 

ately repair to their refpeétive {tations ; crows, hand-{pikes, 
yar.mers, [punges, powder-horns, matches, and train-tackles 
are placed in order by the fide of every caanon. ‘Che hatches 
‘ake laid to prevent any one from efcaping into the lower 

apartments. The marines are drawn up in rank and file, on 
the quarter-deck, poop, and forecaftle. ‘The lafhings of 
the great guns are let loofe, and the tompions withdrawn: 
the whole artillery, above and below, is run out at the ports, 
and levelled to the point-blank range ready for firing, When 
the neceffary preparations are finifhed, the commencement 
of the aétion is determined by the mutual diftance and fitu- 
ation of the adverfe fhips, or by the fignal from the com- 
mander in chief of the fleet or fquadron. The cannon 
being levelled in parallel rows, projecting from the fhip’s 
fide, the moit natural order of battle is evidently to range 
the fhips a-breaft of each other, efpecially if the engage- 
ment is general. The mot convenient diftance is probably 
within the point-blank range of a mufket, fo that all the 
artillery may do effeétual execution. The combat ufually 
begins by a vigorous cannonade, accompanied with the 
united efforts of all the fwivel-zuns and {mall -arms. In- 
ftead of firing platoons, or vollies of cannon at once, the 
general rule throughout the fhip on thefe occafions is to 
load, fpunge, and fire the guns with all poffible expedition, 
yet without confufion or precipitation. The captain of 
each gun is enjoined to fire only when the piece is properly 
direéted to its objeét. The lieutenants who command the 
different batteries traverfe the deck, to fee that the battle 
is profeeuted with vigour, and to animate the men in their 
duty. ‘The midfhipmen fecond thefe injunétions, and give 
affiltance where it is required at the guns committed to 
their charge. ‘The gunner takes care that the artillery is 
fupplied with powder, and that the cartridges are conveyed 
along the decks in covered boxes, 

During the ation, the captain manceuvres his fhip 
to the beft advantage; caufing the mafter fo to lay her 
on the enemies’ bows, or quarters, and efpecially under her 
ftern, as may give thofe favourable refults attendant upon 
a fafe, but annoying, pofition. Should any intervals arife, 
owing to the fituations of the feveral hips, it is employed 
in clearing the decks, in repairing the damaged rigging, 
and in providing for a renewal of the engagement. If, 
as very often happens, the enemy make fail with the view 
to efcape, the guns are fecured, while all hands turn to 
for the purpofe of giving chafe: in this inftance, the great 
object is to come up with the flying foe ; therefore all thefe 
fails which were furled or clued up, with the intention of 
either having lefs to manage, or to keep them free from 
danger, are now {pread to the gale, and every effort is made 
to regain a pofition within fuch a diftance as may caufe the 
enemy to ftrike his flag, and to furrender. Should he full 
perfilt, the engagement mutt continue, until, being a coms 
plete wreck, he may confider further oppofition ufelefs. 
So foon as he has flruck, his fhip is taken poffeffion of by a 
detachment from the victor’s crew, and the whole of the 
fubdued party are put under hatches in the hold, or, if 
neceflary, are otherwife fecured in the bilboes, &c. while a 
prize matter, generally a lieutenant, is put on board, for the 
purpofe of navigating the prize, accordmg to fuch. orders 
as he may receive. 

It fometimes happens, that, where an enemy is very des 
termined, it is neceflary to board ; indeed, this not unfre- 
quently occurs, owing to veflels adventitioufly coming in 
contaét. Previous to the adoption of this defperate mea 
fure, it will be abfolutely neceflary to confider well how 
far it may be likely to fueceed. Ifthe oppofing crew be 
numerous, and efpecially ifabounding in marines, or if there 
be any number of military on; board, much management, ace 
tivity, and refolution will be required to.carry the point ; 
which is generally effeéted by laying along the lee. wait or 
quarter, or perhaps upon the bow, and, after having 

grappled, 
~ 
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grappled, by meens of chains, or of fmall boarding grap. 
nails fufpended by chains from the yards, to lower down 
the boarding platforms, (if there be any, ) and thus to rufh 
upon the enemy’s deck. In fome inftances, fhips have been 
boarded by entering at the ports, flern, or quarter gal- 
lery, &c. either of which modes will often fucceed, where 
the whole of the oppoting crew rufh with too much pre- 
cipitation, to the upper works, with the intention of refilt- 
ing thofe who are about to board upon the deck. The 
bowfprit is frequently reforted to, as the means of enterin 
an enemy’s fhip ; this, being laid over the ftem, or tafrail 
will generally enable the boarders to proceed with fufficient 
facility, while the marines are employed in keeping up a 
fharp fire, to drive the defenders off the poop. It is, how- 
ever, a very hazardous concern, and chiefly reforted to on 
defperate occafions, by privateers, or where, though, ftrong 
in point of crew, a veflel may not be of fufficient force to 
lie alongfide her opponent. A repulfe in boarding is pe- 
culiarly dangerous, aud very commonly leads to defeat. It 
almott invariably happens, that, on fuch occafions, great 
numbers of the boarders are deftroyed ; whereby the refidue 
of the fhip’s company are confiderably difpirited ; at leaft, 
this is an ordinary refult among foreigners ; Britifh tars are 
not fo eafily daunted, but may be again, and again, led to 
the attack. 

When the wa dace is concluded, they begin the repair. 
The cannon are fecured by their breachings and tackles ; 
the fails that have been rendered unferviceable, are unbent ; 
and the wounded mafts and yards truck upon the deck, 
and fifhed or replaced by others. he ftanding rigging is 
knotted, and the running rigging fpliced wherever this is 
neceflary. Proper fails are bent in the room of thofe that 
are become ufelefs. The carpenter and his crew repair 
breaches in the fhip’s hull by fhot-plugs, pieces of plank, 
and fheet-lead. The gunner and his afliftants replenifh the 
allotted number of charged cartridges, and refit the damaged 
furniture of the cannon. 

When two fleets or {quadroris are preparing for engage- 
ment, it will be the endeavour of the admiral or commander 
in chief to come to aétion as foon as poflible. To facilitate 
the execution of the admiral’s orders, the whole fleet is 
ranged into three fquadrons; each of which is claffed into 
three divifions, under the command of different officers. 
Before the aétion begins, the adverfe fleets are commonly 
drawn up in two lines parallel to each other, and clofe-hauled, 
When the admiral difplays the fignal for the line of battle, 
the feveral divifions feparate from the colours in which they 
were difpofed according to the ufual order of failing, and 
every fhip crowds into its ftation in the wake of the next 
a-head, at the ciflance generally of about fifty fathom; 
which diftance is regularly obferved from the van to the 
rear: though the aaraic may fometimes find it neceflary to 
contraé or extend his line, according to the length of that 
of his adverfary ; always taking care that his own line be 
fecure from being doubled, which might throw his van and 
rear into confufion. When the reverfe fleets approach each 
other, the courfes are commonly hauled up in the brails, 
and the top-gallant fails and ftay-fails, furled ; the frigates, 
tenders, and fire-fhips, being hauled wpon the wind, lie at 
fome diftance behind the line of battle; and tranfports and 
{tore fhips lie beyond thefe, at a ftill greater diftance from 
the fcene of aétion; and if the number of fhips allows it, 
a body of referve from the differen {quadrons is feleéted to 
eover the fire-fhips, &c. and {tationed oppofite to the weakett 
parts of the line, fo that they may readily fall into the line 
ja cafe of neceflity. Each fhip forming the line fhould keep 
clofe to its ftation during the engagement; the affault of 
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hoarding being feldom permitted unlefs in fingle agtions 
becaufe the regularity of a clofe line conftitutes the princie 
pal force ofithe fleet ; and the fill of the admiral is greatl 
concerned in keeping his line, notwithftanding unequi 
attacks and damage, as. complete as poflib&. If he proves 
victorious, he fhould profecute his vi€tory as much as poffible, 
by feizing, burning, or deltroying the enemies’ fhips. If he 
is defeated and reduced to the neceflity of retreating, he may 
judge it expedient, for greater fecurity, to range his fleet 
into the form ofa half-moon, placing himfelf in the centre. 
The enemies’ fhips that attempt to fall upon his rear will 
thus be expofed to the fire of the admiral and his feconds, 
and the efcape of his own fhips will be facilitated, whilft the 
purfuit of,his averfary is retarded. Upon the whole, the 
real force of fuperiority of a fleet, confifts lefs in the 
number of veffels and the vivacity of the aétion, than in 
good order, dexterity in working the fhips, prefence of 
mind, and fkilful conduét in the admiral and captains. 
Falconer’s Marine Dia. art. Engagement. 

There formerly exifted certain fuppofed axioms, in regard 
to the feveral modes of forming in line of battle a-head, or 
a-breaft ; and much attention was paid to the weather-gage, 
as well as to other fuch matters: fleets ufed then to ma- 
neuvre for feveral days, obvioufly intent upon gaining fome 
particular pofition, which was fuppofed to be indifpenfably _ 
neceflary towards a fuccefsful-iffue. Of late years this has 
been totally, or at leaft very generally neglected; for in 
lieu of fleets, or fingle fhips, now dancing minuets for 
fuch a purpofe, we fee them ranging up with little cere- 
mony, and intent only on getting into ation; whatever may 
be the ftate of the wind or of the weather. All that a 
Britifh commander requires of his mafter, nowadays, is, 
‘* Lay me alongfide the enemy ;” a few guns more or lefs, 
or even an extra deck, on the part of the enemy, being dif- 
regarded, It is to this fpirit, that our fhores are indebted 
for fafety, and our commerce to that wide range afforded by 
the univerfal command which Britain holds over the ocean. 
It is with the utmoft pride and fatisfaétion, we witnefs the 
lorious exertions of our invincible tars; for fuch we may 
Bil defignate men who, regardlefs of every danger, and 
urged by the moft patriotie zeal, bear away the palm when, 
and wherever the enemy, however fuperior in guns, or in 
numbers, give them the opportunity of difplaying that 
valour which, though uncontroulable in oppofing a foe, ig 
rapidly metamorphofed into humanity, fo foon as the vic- 
tory may be proclaimed, or that the voice of diftrefs may be 
heard! Surely we never can fufficiently reward thofe heroeg 
who, as Hudibras fays, ftand forward— 

« To fight our battles in our fteads, 
And have their brains beat out o” their heads ; 
Encounter in defpite of nature, 
And fight at once with fire and water, 
With pirates, rocks, and ftorms, and feas.”” 

A naval engagement ig a branch of warfare in which the 
Britifh charaéter appears to the utmoft advantage, and in 
which we ftand confefledly pre-eminent over the whole 
univerfe. We derive the more fatisfa@tion, from the re- 
fle&tion, that cur credit and prowefs are not ephemeral, nor 
dependant upon any temporary weaknefs on the part of 
our opponents: we contemplate them as heir-looms, be- 
queathed to us from a noble and braye anceftry, whofe 
examples have been duly followed, and whofe reputation 
has, no doubt, contributed to that zeal, and to that emu- 
lation, which pervade every part of the Britifh navy, and 
induce our tars to perfevere in their ftruggles for the pres 
fervation of our rights and liberties as a people; while,” 
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~ at the fame time, each individual aims to uphold his origin and fir difcipline thereof to one Euryclus, whom 
ewn charaéter for bravery, fubordination, and generofity, nobody knowsany thing of. Othersattribute it to the ope- 
See Barrre, Boarvine, Line of Battle, and SigNav. ration or poffeflion of an evil fpirit ; and others, to art and 

_ . Engacemenr, in Engiifp Hiffory, was the obligationim- mechanifm, ’ 
_ pofed by Oliver Cromwell required to be figned by every © The moft' eminent engaftrimythi were the Pythians or 
_ member of the Firft Parliament in 1654, aflembled by his’ priefteffes.of Apollo, who delivered oracles from within, 
authority, after he was declared Prote&tor, viz. 1.4. B.do without any aétion of the mouth orlips. 
hereby fecly omife and engage myfelf to be true and — St. Chryfoftom and Oecumenius make exprefs mention of 

faithful to the Lord Proteétor, and to the commonwealth a fort of divine men, called by the Greeks engaftrimandri, « 
of England, Scotland, and Ireland, and fhall not (according whofe prophetic bellies pronounced oracles. 
to the tenure of the indentnre whereby I am returned to’ | M. Schottus, library-keeper to the king of Pruflia, in a 
ferve inthis prefent parliament) propofe or give any confent Diflertation on the Apotheofis of Homer, maintained that 
to alter the government, as it is fettled in one fingle perfon the engaftrimythi of the ancients were only poets; who, 
anda parliament.”? Many, who refufed to fign this engage- when the prieltefs could not {peak in verfe, {upplied the 
ment, were excluded from the houfe. defeét, by explaining or delivering in verfe what Apollo 
ENGALLA, in Zoology, the Ethiopian hog or African dictated in the cavity of the bafon, placed on the facred 

wild boar. See Sus £thiopicus. tripod. 
ENGALLIM, in Ancient Geography, atown of Judea, Leo Allatius hasan exprefs treatife on the engaftrimythi. 

in the tribe of Benjamin, fituated on the coaft of the Dead’ See Venrtri-Loguists. 
fea, where, according to St. Jerom, the river Jordan dif- ENGEDTL, in: Ancient Geography, g. d. the fountain of 
charged itfelf into that fea. : the goat, called allo Hazazon-Tamar, or the palm-tree 

y ENGAMOS, in Natural Hiftory, the name given by city, fronythe great quantity of palm-trees that furrounded 
_ the people of fome parts of Guinea to a root very common it, a city of Paleftine, in the tribe of Judah (Jofh, xv. GF) 
{ there, and much refembling our larger fort of turnips, but fituated near the lake of Sodom, 300 furlongs from Jerufa- 

not fo fweet or juicy. They commonly boil thefe with their lem, not far from Jericho, and the mouth of the river Jordan- 
battatas, inthe fame kettle with their meat. The latter of It was in a cave of the wildernefs of Engedi, that David 

_ thefe roots, which is confiderably different from our potatoe, had an opportunity of killing Saul; and‘of {paring his life, 
gives a fine flayourto the whole, and makes the broth and then in purfuit of him. 1 Sam, xxiv. 1, 2, 3, &c. 

_ meat tafte as if rofe-water were added to it. Theengamos ENGEL. See Ancuen and Ancues. 
__ alfo partakes of the flavour, and in this cafe becomes very. -ENGELACH, in Geography, a town of Germany, in 

able. Phil. Tranf. N° 108. the circle of Lower Saxony, and bifhopric of Hildetheim; 
ENGANNIM, in Ancient Geography, a city-in-the plain 15 miles S.W. of Alfeld, 

belonging to Judah, Joth. xv. 34.—Alfo, a city of Hfachar ; ENGELBERG, an extenfive narrow valley of Swit- 
_ given tothe Levites of Gerfhon’s family. © Jofhs-xix. 21.- zerland, in the canton of Underwalden; its length exceeds 
; XX. 20. twelve miles, and it is hardly fix miles broad. It was for- 

_ENGANNO, or Deceir Jfland, in Geography, au merly catled the Hahnenberg (Cocks’ mountain), but when 
_ wand inthe Eaftern fea, at a fmall diftance fromthe S.W. the abbey church was’ confecrated, fome inhabitants pre- 
_ coait of the ifland of Sumatra.. S.lat. 5° 9'. E. long. tended they had heard the melodious concerts of the angels 

@ 102744": in-heavea, which made them call it Engelberg, (the Angels? 
Ships that pafs the ftraits of Sunda, in.the wefterly mountain), The inhabitants are numerous and remarkable 

monfoon,. generally run in fight of Enganno. This ifland for the innocence of their manners, and for their hofpitality 
is 6 or 7,Jeagues in length, and not quite half as broad. to: ftrangers. 
Iris not high, and-can only be difcerned at the diftance of | The abbey of Engelbérg isg miles S.W. of Altorf. It 
5-leagues.. It is covered with trees, and always appears « was founded in the year 1125. 
green. For amore particular account of this ifland, fee ENGELBRECHTS,a town of Germany, in the arch= 
Phil. Tranf, for 1778. duchy of Aultria; g5 miles N:N.W: of Bavarian Waid- 
ENGANO, Cape, a cape on the eaft coaft of the ifland’: hoven. 

of St. Domingo. N. lat. 18° 27'.. W. long. 68° 52!. ENGELHARTZEL, a town of Germany, in the arch- 
Encano, or Encanno, Cape, the N.E. point of the «duchy of Auftrias 9 miles E. of Paflau. 

_ ifland of Lugon, in the Eaft Indian fea, N, lat. 17°45',. ENGELHAUS, a town of Bohemia, in the circle of 
D cts i21° 20), ; Saatz; 2 miles E.S.E. of Carlfbad, 

_ .ENGASTRIMANTES, Eyfasgavras, in’ Antiquity,» ENGELHOLM,a town of Sweden, in the province of 
called alfo Engafrimythi, EylareyuSa, a defignation given Schonen, or Scania, fituated at the mouth of ariver which 

_ to fuch diviners as were poffeffed with demons, which either «runs into the Cattegat, 12 miles from Helfingborg. It is the 
ladged or {poke within their bodies.. Pott. Archzol.— twentieth town in rank among thofe which wate in the Swe- 

_ Gree. lib. ii. cap. 12. tom. i. p. 301. difh diet.’ Its name is faid to be derived from the Angles, 
ENGASTRIMYTHUS, Efvasppv4osy or Engaftriman-' who either firft came from this neighbourhood, or paffed over 

der, a perfon who {peaks from, or with the belly, with- toit from Denmark, and built the place for the conveniency 
_ out opening his mouth; or, if open, without/ftirring the ‘ of trade, The latter conjeGture ia the moft probable. 
lips. ENGELSBERG, a town of Silefia, in‘ the principa- 

___ Thus called by the Grecks, from s, [asnp, belly, and vor, | lity of Appau; 5 miles N.N.W.of Freudenthal, 
| Speech; and by the Latins, ventriloguus, quafi ex ventre: ENGELSBURG, a fmall town of Pruffia; in the dif. 
| fogquens. triét of Culm, with an ancient: caftle ‘not’ far from Grau« 
The ancient philofophers,. &¢, are divided on the fubje&: dentz. . 
“i engaftrimythi: Hippocrates mentions it asa difeafe,. ENGELSDORF, a town of Bohemia, in the circle of ’ 

q awill have it a kind. of divination, and afcribe the Boleflaw; 10 miles N.N.E. of Krottau. 

ENGELSTEW, | 
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.ENGELSTEIN, a town of :Pruffia, inthe province of 

Natangen ; 48 milesS.E. of Konighberg. 
ENGELSTETTEN, a town of Germany, in the arch- 

duchy of Auftria; 23 miles E. of Vienna. 
ENGEN, a town of Germany, in the circle of Swabia, 

and principality of Stuhlingen: 12 miles N.N.E. of Schaff- 
haufen, and 20 N.N. W. of Conftance. 
ENGENDERING, or Incenperine, the a& of be- 

getting or producing the kind, by way of generation. 
The term is likewife applied to other produétions of na- 

ture: thus, meteors are faid to be engendered in the middle 
region of the air. Crude fruits engender worms. ‘The 
ancients believed, that infeéts were engendered of putre- 
faction, 
ENGENTHAL, in Geography, a town of Germany, 

in the circle of Franconia; 13 miles E. of Nuremberg. 
ENGER, atown of Germany, inthe kingdom of Weft- 

phalia, and county of Ravenfburg; 3 miles W. of Her- 
vorden. 

Encer Sea, a lake of Carinthia, ro miles N.N.W. of 
Feltkirchen. 
ENGERSTORFF, a town of Germany, in the arch- 

-duchy of Auftria; 10 miles 8, W. of Zifterfdorf. 
ENGETAL, a valley of Switzerland, in the canton of 

Bafle, remarkable for its abbey, which was fecularized in 
1534, and where a bible was printed at the end of the 
fifteenth century, with N. Lyra’s notes. 
“ENGGISTEIN, a {mall town of Switzerland, one mile 

from Worbe, remarkable for its mineral {prings, on whofe 
account it is much vifited in the fammer feafon. The water 
contains a little copper. ‘The accommodations of the place 
are very good. 
ENGHELBRECHT, Corneuius, in Biography, a 

painter, born at Leyden in 1468. Having imitated the 
works of John Van Eyck, at Bruges, he returned to his 
own country, and had the honour of being the firft who 
taught the Dutch to paint in oil; in which he wrought 
with very great reputation in his time, as well as in diftem- 
per; and was then accounted among thofe moft deferving of 
eftimation. 

He was not quite fo dry or formal in his manner of de- 
fign as the painters of that period ; and he caft his draperies 
with more care, and better ftyle, than they. His moit ad- 
mired performance is the reprefentation of the “ Lamb” in 
the Revelation, which he painted for a chapel in the church 
of St. Peter at Leyden. The compofition confifts of an 
immenfe crowd of figures, angels, martyrs, doétors, and 
fathers of the church, &c. and all the “holy hierarchy of 
heaven,” combined together with an immenfe multitude of 
perfons of all nations. This picture is very ingenious in the 
painting of the various parts, but it muft owe its reputation 
more to the lack of knowledge of the better qualities of art 
at the time it was painted, thanto its own intrinfic worth, 
"This artift died in 1533, at 65. 
ENGHIEN, or Encuien, in Geography, afmall town 

of France, in the department of Jemmappe, chief place of 
acanton, in the diftri@ of Mons, with a population of 3045 
individuals. It is 18 miles S.W. of Bruffels, and 15 N. 
of Mons. N, lat..50° 40. 

The canton-contains 10 communes, and 13,674 inhabit- 
ants, on a territorial extent of 140 kiliometres. It is 
from this place that the eldeft fons of the princes of Condé 
in France, the laft of whom was fo bafely murdered by the 
orders of the French emperor Napoleon, derived the title of 
duke. 
ENGIA, an ifland near ‘the coaft of the Morea, an- 
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ciently called gina, which fee. a gives name toa gulfs 
on the S.E. coaft of European Turkey, formerly ‘denomi- 
nated Sinus Saronicus. See Aicina, 
ENGINE, in Mechanics, a compound machine, con- 

fifting of feveral fimple ones, as wheels, fcrews, levers, or” 
the like, combined together, in order to lift, caft, or fuf- 
taina weight, or produce fome other confiderable effect, fo 
as to fave either time or force. 

The word is formed of the French engine ; of the Latin 
ingenium, wit; becaufe of the ingenuity required in the 
contrivance of engines, to augment the effect of moving 
powers. ; 

The kinds of engines are innumerable ; fome for war, as 
the balifta, catapulta, fcorpio, aries, &c. others for the 
arts of peace, as mills, cranes, preffes, clocks, watches; 
engines to drive piles, to bore cannon and water-pipes, (fee 
Borina), toraife water, wheel and water-works; to ex- 
tinguifh fire, fee Fire-engine, &c. See HyprocanisTe- 
rium. See Sream-engine, &c. See alfo InstRUMENT. 

Encine for cutting Wheels. See Curtine-Engine. 
Encine for cutting L'ufees, See Fusee-Lngine. 

_Eneine fe ornamenting a Watch-cafée. See Rows- 
Engine, or Rost-Engine. 

Encine for dividing Circles, Quadrants, Sextants, and 
Odants. Itis not our intention in this place to enter into 
the hiftory of the different methods of dividing aftronomi- 
cal inftruments into degrees and their fub-divifions, as fuc- 
ceflively practifed by Tycho Brahe, Hevelius, Dr. Hook, 
Mr. Abraham Sharp, Olaus Roemer, Mr. Graham, Mr. 
Jen. Siffon, Mr. Bird, Mr. Ramfden, and Mr. Troughton, 
without the aid of an engine; but, as we propofe to treat 
the fubjeé at fome length under our article GrapUATioN 
of Aftronomical Inflruments, we beg leave to refer the reader 
to that head for fuch particulars as relate to the manual 
operations performed by the beam-compafs and otherwife, 
which are neceffary for graduating all circles and other in- 
ftruments, that are too large to be graduated by an engine. 
Among all the improvements in chronometers and nauti- 

cal inflruments, that owed their origin, during the laf cen- 
tury, to the munificent encouragement of the honourable 
Board of Longitude, there is none that has fo much con- 
tributed to the intereft of navigation, confidered as a fcience, 
as the engine at prefent to be defcribed; the facility, and 
at the fame time the accuracy, with which the meafuring 
portion of any nautical inftrument,’ however portable, can 
now be divided by our beft engines, are truly aftonifhing ; 
the fine dividing-ftrokes, which, in many inftances, are 
{carcely vifible to, and not legible by the naked eye, when 
magnified by a fuitable lens, are perceived to be laid down 
with fuch perfect equality, as to relative diftances, that no 
one who has not examined the means by which they were 
effeGed, can conceive the poflibility that the expedition, 
with which the divifions are made, is equal to the accuracy 
with which they are meafured and marked down. In Mr. 
Smeaton’s paper, read to the Royal Society of London, on 
Nov. 17, 1785, on the “ Graduation of Aftronomical In- 
ftruments,” he mentions an engine, made by Mr. Henry 
Hindley of York, which indented the edge of any circle in 
fuch away, that a {crew with fifteen threads acting at once, 
would, by means of a micrometer, read off any given num- 
ber of divifions, fo as to anfwer the purpofe of fub-dividing 
the circle. It does not, however, appear that this engine, 
though it divided the circles of Hindley’s equatorial initru- 
ments, was intended or adapted fo much for graduating 
circles as for cutting the teeth of wheels in clock-work. 
(See Currine-Engine.) The year in which it was feen 

by 
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j by Mr, Smeaton was 1741, and, confequently, was in Gra- 

5 
* of dividing, inthe year 1760, turned his thoughts towards 
the contrivance of an engine that would divide nautical in- 
 ftruments with fufficient accuracy, without the tedioufnefs 
_ of manipulation. 

ham’s time, who died mi751. According to the fame 
author, Mr. Ramfden, in confequence of the reward offered 

the Board of Longitude to Mr. Bird, for his method 

Accordingly, confidering the nature and 
properties of the endlefs ferew, and probably contemplating 
what Hindley had previoufly done in this way, he completed 
an engine with an indented plate, or wheel, of thirty inches 
diameter, which, though it did not completely aniwer his 
expectations to their tull extent, yet was found very ufeful 
for dividing theodolites and {uch common initruments with 
great facility. This was effected before the {pring of 1768, 
and, in 1774, a much larger and better engine was produced, 
with an indented plate of 45 inches diameter, which di- 
yided a fextant for Mr. Bird’s examination fo accurately, 
that the Board of Longitude, ever ready to remunerate any 
fucce{sful endeavour to promote the lunar method of de- 
termining the longitude at fea, did not hefitate to confer an 
handfome reward on the inventor, but on condition that the 
faid engine might be at the fervice of the public, and that 
Mr. Ramfden would publith an explanation of his method 
of making and ufing it, which he accordingly did in a quarto 
pamphlet in the year 1777. The fum of money given to 
Mr. Ramfden was 615/., of which 300/. was coniidered as 
a reward for his improvement in the art of dividing inftru- 
ments by means of his engine, and the remaining 315/. was 
paid in confideration of his making over the property of the 
faid engine to the Commiffioners of Longitude, for the good 
of the public. The defcription which Mr. Ramfdea pub- 
lithed, being fhort and explicit, cannot well be abridged, and 
the drawings, intended as a guide for other artifts to work 
by, are explanatory of all the parts of the engine, as de- 
tached from one another; we have therefore given reduced 
engravings of all the figures, as they were originally ar- 
ranged, and propofe to copy the defcription without any 
other alteration than what the references to our plates re- 
uired. 

5 Mr. Ramfden’s Engine.—“ This engine confifts of a 
large wheel of bell-metal, fupported on a mahogany ftand, 
having three legs, which are ftrongly conne@ted together by 
braces, fo as to make it perfectly iteady 3; fig. 1. Plate VII. 
of Engines, is a perfpective reprefentation of the body thus 
united. On each leg of the ftand is placed a conical fri€tion- 
ulley, whereon the dividing-wheel refts: to prevent the 

wheel from fliding off the friétion-pulleys, the bell-metal 
centre under it turns in a focket on the top of the ftand. 
The circumference of the wheel is ratched or cut, by a me- 
thod to be hereafter deferibed, into 2160 teeth, in which an 
endlefs {crew a¢ts. Six revolutions of the fcrew will move 
the wheel a fpace equal to one degree. Now a circle of 
brafs being fixed on the ferew-arbor, having its circumfe- 
rence divided into 60 parts, each divilion will anfwer to a mo- 
tion of the wheel of ten feconds; fix of them will be equal 
toa minute, &c. Several different arbors of tempered fteel 
are truly ground into the focket in the centre of the wheel. 
The upper parts of the arbor, that ftand above the plane, 
are turned of various fizes, to fuit the centres of different 
pre of work to be divided. When any inftrument is to 
e divided, the centre of it is very exaétly fitted to one of 

thefe arbors, and the in{trument is fixed down to the plane 
of the dividing wheel, by means of ferews, which fit into 
holes made in the radii of the wheel for that purpofe. The 
inflrument being thus fitted on the plane of the wheel, the 
frame which carries the dividing-point is conneéted at one 
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end by finger-ferews with the frame which carries the end- 
lefs ferew ; while the other end embraces that part of the 

{teel arbor which ftands above the inftrument to be divided, 

by an angular notch in a piece of hardened fteel; by thefe 

means both ends of the frame are kept perfectly fleady and 
free from fhake. : 

The frame carrying the dividing-point, or tracer, 1s made 

to flide on the frame which carries the endlefs {crew to any 

diftance from the centre of the wheel, that the radius of the 

inftrument to be divided may require, and may be there 

faftened by a pair of clamps; and the dividing-point, being 

conneéted with the clamps by the double-jointed frame, ad- 

mits a free and eafy motion. towards or from the centre, for 

cutting the divifions without any lateral fhake. From what 

has been faid it appears, that an inftrument thus fitted on 

the dividing-wheel may be moved to any angle by the ferew 
and divided micrometer circle en its arbor, and that this 

angle may be marked on the limb of the inftrument with the 

greateft exaétnefs by the dividing-point, which can only 
move in a direé& line tending to the centre, and is altogether 
freed from thofe inconveniences that attend cutting by means 
of a ftraight edge. This method of drawing lines will alfo 
prevent any error that might arife from an expanfion or con- 
traétion of the metal, during the time of dividing. ‘The 
f{crew-frame is fixed on the top of a conical pillar, which 
turns freely round its axis, and alfo moves freely towards or 
from the centre of the wheel, fo that the ferew-frame may 
be entirely guided by the frame which connetts it with the 
centre: by thefe means any eccentricity of the wheel and 
the arbor would not produce any-error in the dividing ; and 
by a particular contrivance, hereafter defcribed, the fcrew, 

when preffed againft the teeeth of the wheel, always moves 
parallel to itfelf; fo that a line joining the centre of the ar- 
bor and the dividing-point, continued, will always make 
equal angles with the fcrew. The reft of the parts are re- 
prefented in Plates VIII. and IX. of Engines, where the 
figures are numbered in fucceffion from 2 to 14 inclufively, 
which are more eaiily referred to than the figures in the ori- 
ginal plates. Fig. 2 is a plan of reduced dimenfions, of 
which fig. 3 reprefents a feétion on the line TI A. The large 
wheel, A, is 45 inches in diameter, and has 10 radii, each 
fupported by edge-bars, as feen in fig. 3. Thefe bars and 
radii are conneéted by the circular ring B, 24 inches in dia- 
meter, and 3 deep; and, for greater ttrength, the whole is 
caft in one piece in bell-metal. As the whole weight of the 
wheel, A; relts on its ring B, the edge-bars are deepett 
where they join it; and from thence their depth diminifhes, 
both towards the centre and circumference, as feen in the 
figure. The furface of the wheel, A, was worked very 
even and flat, and its circumference turned true. The 
ring C, of which a fe@tion is feen in fig. 3, made of fine 
brafs, was fitted very exactly on the circumference of the 
wheel, and was faftened thereon with ferews, which, after 
being {crewed as tight as poffible, were well rivetted. The 
face of a large chuck being turned very true and flat in the 
Jathe, the flattened furface, A, of the wheel was faftened 
againft it with hold-fafts; and the two furfaces and circum~ 
fereace of the ring Cy a hole through the centre, and the 
plane part round it, together with the lower edge of the 
ring B, were all turned at the fame time. D is a piece of 
hard bell-metal, having the hole that receives the fteel-arbor 
made very ftraight and true. This bell-metal was turned 
very true on its arbor, and its face, that refts againft the 
wheel, was made very flat, fo that the fteel-arbor might 
ftand perpendicular to the plane of the wheel: .this bell- 
metal was faftened to the wheel by fix fteel crews. A brafs 
focket, Z, is faftened on the 7 of the mahogany se 
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and receives the lower part of the bell-metal piece D, being 
made to touch the bell-metal in a narrow part near the 
mouth, to prevent any obliquity of the wheel from bending 
the arbor: good fitting is by no means neceflary here, fince 
any fhake im this focket will produce no bad effect, as will 
appear when the cutting-frame is defcribed. The wheel 
was then put on its fland, the lower edge of the ring, B, 
reiting on the circumference of the three conical friction- 
pulleys W, to facilitate its motion round its centre. The 
axis of one of thofe pulleys is in a line joining the centre of 
the wheel and the middle of the endlefs {crew, and the other 
two placed fo as to be at equal diftances from each other, 
F is a block of wood (fg. 1.), flrongly fattened to one of 
the legs of the ftand; the piece, g (figs. 1 and 12.), is 
{crewed to the upper fide of the block, and has half holes, 
in which the tranfverfe axis, 4, (figs. 1 and 11.) turns; 
the half holes are kept together by the ferews i. The 
lower extremity of the conical pillar, P, (figs. 1 and 11.) 
terminates in a cylindrical fteel pin 4, which paffes through 
and turns in the tranfverfe axis 4, and’is confined by a cheek 
and ferew. To the upper end of the faid conical pillar is 
fattened the frame G, (figs. 5 and g.), in which the end- 
lefs ferew turns; the pivots of the {crew are formed in the 
manner of two frufta of cones joined by a cylinder, as re- 
prefented at X, in fg.9. Thefe pivots are confined be- 
tween half holes, which prefs only on the conical parts, but 
do not touch the cylindrical parts; the half holes are kept 
together by fcrews, a, a, which may be tightened at any 
time, to prevent the ferew from fhaking in the frame. On 
the {crew-arbor is a {mall wheel of brafs, K, having its out- 
fide edge divided into 60 parts, and numbered at every 6th 
ivifion with 1, 2, &c. to 10. The motion of this wheel 
is fhewn by the index, y, on the fcrew-frame G. H repre- 
fents part of the ftand (fg. 1.) having a parallel flit in the 
dire&tion towards the centre of the wheel, large enough to 
receive the upper part of the conical brafs pillar P, which 
carries the ferew and its frame; and as the refiftance, when 
the wheel is moved by the endlefs f{crew, is againft that 
fide of the flit, H, which is towards the left hand, that 
fide of the flit is faced with brafs, and the pillar is preffed 
againft it by a fteel {pring on the oppofite fide: thus is the 
pillar ftrongly fupported laterally, and yet the ferew may 
be eafily moved from or againit the circumference of the 
wheel, and the pillar will turn freely on its axis, to take 
any dire¢tion given it by the frame L, lying over the wheel 
in fg. 1, and feen more diftinG@ly in fig--13- 

At each corner of the piece I, feen in fig. 1, and alfo 
detached-in fg. 8, are as many ferews,.n, of tempered fteel 
with polifhed conical points: two of them turn in conical 
holes in the ferew-frame, near 0, Jig: 93 and the points of 
the other: two turn in holes in the piece. Q, fiz. 7; the 
Small end ferews, p, are of fteel, which, being tightened, 
prevent, the conical poiuted {crews from unturning, when 
the frame is moved. The brafs frame L, Jigs. 1 and 13, 
derves to conne& the.endlefs forew, its frame, &c, with the 
centre of the wheel ;. each arm of this frame is terminated 
-by a fieel.ferew, that may be pafled through any of the 
choles, .g, in, the piece Q, fig. 7, as the thicknefs of the 
work, to be divided on the wheel may require, and are 
faftened by the finger-nuts r, feen in figs. 1 and 2. At the 
ether end of this frame is a flat piece of tempered fteel 4, 
wherein is an angular notch; when the. endlefs {crew is 
-preffed againft. the teeth of the circumference of the wheel, 
owhich may be done by turning the finger-ferew S, feen in 
figs: tandi2, to prefs, againft the {pring z, this. notch em- 
sbraces and preffes againit the fteel-arbor.¢d. This end of the 
Aranie, too, may be railed or deprefled, by moving the trie 

notch, this end of the frame is prevented from tilting: 
ferew, S, alfo is kept faft by the finger-nut qw, in fig. i 

The teeth on the circumference of the wheel were cut by y 
the following method. Having confidered what number of — 
teeth on the circumference would be mott convenient, which 
in this engine is 2160 or 360 x 6, I made, fays Mr. Ramf- — 
den, two fcrews of the fame dimenfions of tempered {teel, | 
the interval between the threads of which being fuch as I 
knew by calculation would come withim the limits of what 
might be turned off the circumference of the wheel ; one of 
thefe fcrews, which was intended for ratching or cutting 
the teeth, was notched acrofs the threads, fo that the ferew, 
when preffed againit the edge of the wheel and turned round, 
cut in the manner of afaw. Then having a fegment of a 
circle a little greater than 60°, of about the fame radius 
with the wheel, and its circumference made true from a 
very fine centre, I defcribed an arch near the edge, and fet 
off the chord of 60" on this arch. This fegment was fub- 
ftituted for the wheel, and had its edge ratched or indented ; 
aud the number of revolutions and parts of the ferew head 
contained within the arch of 60° were counted. The radius 
was correGted in the proportion of 360 revolutions, which 
ought to have been in 60°, to the number actually found ; 
and the radius fo correéted was taken in a pair of beam com- 
pafles: while the wheel was on the lathe, one foot of the 
compaffes was put in the centre, and with the other a circle 
was deferibed on the ring; then half the depth of the threads 
of the ferew being taken in the dividers, was fet from 
this circle outwards, and another circle was defcribed 
cutting this point ; a hollow was then turned on the edge 
of the wheel of the fame curvature as that of the ferew, 
at the bottom of its threads; the bottom of this hollow was 
turned to the fame radius as the outward one of the two circles 
before-mentioned. ia 

The wheel was now taken off the Iathe, and ‘the bell: 
metal piece D, jig. 3, was again {crewed to its place, not to 
be removed any more. From a very exa& centre, a circle 
was defcribed on the ring C, fig. 4, about 4,ths of an inch 
within where the bottom of the teeth would come; this 
circle was divided with the greateft poffible exatnefs, firft 
into 5 parts, and each of thefe again into 3; thefe parts were 
then bifeGted 4 times; i. ¢. fuppofing the whole circum- 
ference of the wheel to contain 2160 teeth, a fifth part 
would be 432, a fifteenth part (or 5 x 3) would be 
144, and this laft number bifected four times would give 
72, 36, 18, and g refpe€tively ; but as it was apprehended 
that fome inaccuracy would arife from quinquefection 
and trifeGtion, another circle was defcribed on the fame- 
ring, at jth of an inch within the former circle, and 
divided by continual bifeétions into the portions 2160, 1080, 
540, 270, 135, 674, and 33%; and as the fixed wire, to be 
defcribed prefently, croffed both the circles, it was a check 
on their agreement at every 135 revolutions, and after 
ratching at every 333; but as no fenfible difference was 
perceived in the two circles, the former was chofen for ratch- 
ing : and as the coincidence of the fixed wire with an inter- 
fection would be more exaGtly determined than with a dot 
or divifion, the interfeGtions in both circles were ufed. — 

The arms of the frame L, figs. and 14, were conne&ted 
by a thin piece of brafs 3 of an inch- broad, having a hole 
of _4,ths of an inch diameter in the middle ; acrofs this hole 
a filver wire was fixed exa@ily in a line to the centre of the 
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Wheel; the coincidence of this wire with the interfeions 
was examined by a lens of the of an inch focus, fixed in a 

tube, that vas attached to one of the arms L. Now a 
handle, or winch, being fixed on the end of the ferew-arbor, 
_ the divifion marked ro on the circle K was fet to its index, 
_ and, by means of a clamp and adjufting ferew for that pur- 

pole, the interfe&ion marked 1 on the circle C was fet 
_ exaétly to coincide with the fixed wire ; the {crew was then 
_ carefully prefled againft the circumference of the wheel, by 
turning the finger-fcrew S; then, the clamp being removed, 
the fcrew was turned by its handle juit 9 revolutions, till the 

interfeétion marked 240, fiy. 4, came nearly to the wire ; 
the finger-{crew S was now turned back, and the dividing 
ferew releafed from the edge of the wheel, which was here 
turned back till the interfe¢tion marked 2 exactly coincided 
with the wire; the divifion ro onthe micrometer circle was 
then fet to its index as before, and the ferew preffed againft 
the edge of the wheel by the finger-ferew S; then, the 

_ clamps being removed, the {crew was turned a fecond 9 re- 
volutions, till the interfeGtion marked 1 nearly coincided with 
the fixed wire ; the fcrew was again releafed, and the fame 
operation was repeated till the teeth were faintly marked all 
round the circumference of the wheel. The impreffion was 
made deeper by thus going three times round ; after which 
the wheel was ratched continually round 300 times in the 
fame direGion, without difengaging the {crew, when the 
teeth were found fufficiently indented. Now, it is evident, 
that, if the cirenmference of the wheel were even a whole 
tooth or ten minutes {pace greater than the {crew would 
require, this error would, in the firlt inftance, be reduced 

to ,i,th part of a revolution, or two feconds and a half ; 
and thefe errors or inequalities of the teeth were equally 
diftributed round the wheel at the diitance of g teeth from 
each other ; but, as the {crew in ratching had continually 
hold of feveral teeth at the fame time, and as thefe were 
conftantly changing, the above-mentioned inequalities foon 

_ corrected themfelves, and the teeth were reduced into a per- 

fe&t equality. 
_. The piece of brafs which carries the wire was now taken 

away, and the eerie alfo removed, and replaced by 
the plane one of the fame dimenfions ; on one end of its ar- 
bor was put the micrometer circular plate divided into 60, 
and numbered at every fix divifions, as already {tated ; and 
on the other end was placed a ratchet-wheel of 60 teeth, feen 
in fig. 6, which is covered by the hollowed circle d, carrying 
two clicks, that catch upon the oppofite fides of the ratchet, 
when the {crew is to be moved forwards. The cylinder S, 
Jigs. 5-and g, turns on a ftrong fteel arbor F, feen in figs 55 
which paffes through, and is firmly {crewed to the piece Y; 
this piece, for greater firmnefs, is attached to the {crew frame 
G by the braces v: a fpiral groove or thread is cut on the 
outfide of the cylinder 5, which ferves both for holding the 
ftring, and alfo for giving motion to the lever J on its cen- 
‘tre, figs. y and 10, by means of a fteel tooth » that works 

‘between the threads of the fpiral. To the lever is at- 
tached a ftrong f{teel pin m, fig. 10, on which a brafs focket 
¢ turns: this focket paffes through a flit in the piece p, 
and may be tightened in any part of the flit by the finger- 

nut f: this piece ferves to regulate a number of revolutions 
of fh fcrew for each tread of the treadle R, feen in fg. 1. 

_ T, in fig. 1, is a brafs box, containing a fpiral {pring: a 
ftrong gut is faftened and turned three or four times round 
the circumference of this box; the gut then paffes feveral 
‘times round the cylinder S, figs. 1 and gy and from thence 
down to the treadle R. Now, when: the treadle is preffed 
_ «down, the tring pulls the cylinder S round its axis, and 
the clicks laying hold of the teeth on the ratchet, carry the 
- 

ferew round with it, till, by the tooth m working in the 
fpiral groove, the lever J is brought near the wheel d, fz. 6, 
and the cylinder is ttapped by the ferew-head x, fiz. 9, 
{triking on the top of the lever J; at the fame time the 
{pring is wound up by the other end of the gut pafling round 
the box T, fg 1. Now, when the foot is taken from the 
treadle, the {pring in the box unbending itfelf, pulls back 
the cylinder, the clicks leaving the ratchet and attached 
{crew at reft till the piece ¢ ftrikes on the end of the piece 
p> fig. 10; and the number of revolutions of the ferew at each 
tread is limited by the number of revolutions that the cy- 
linder is allowed to turn back before the ftop ftrikes on the 
piece ». When the endlefs {crew is moved round its axis 
with a confiderable velocity, it will continue that motion a 
little after the cylinder S is flopped ; to prevent which an- 
gular motion, the angular lever » was made, that when the 
lever J comes near to {top the ferew x, it, by a fall cham- 
fre, prefles down the piece «x of the angular lever; this 
.brings the other end » of the fame lever forwards, and ftops 
the endlefs ferew by the fteel pin » ftriking on its top; the 
foot of the lever is again raifed by a {mall {pring preffing on 
the brace v. 

Two clamps D, fig. 13, connected by the piece a, fig. 1, 
flide, one on each arm of the frame L, and may be fixed at 
pleafure by the four finger-fcrews «, which prefs againft 
fteel {prings, to avoid fpoiling the arms; the piece 7, fir. 
13, is made to turn without fhake between the two conical 
pointed ferews /, f, fet falt by the finger-nuts N, N. The 
piece M is made to turn on the piece g, by the conical 
pointed {crews refting in the hollow centres e, e. . As there 
is frequent occafion to cut divifions on inclined planes, for 
that purpofe the piece y, in which the tracer or dividing 
point is fixed, has a conical axis at each end, which turn 
in half holes ; fo that when the tracer is fet to any inclina- 
tion, it may be fixed there, by tightening the fteel {crews 

” 

Subfequently to the time of Mr. Ramfden’s dividing 
engine being conftructed, Mr. Edward Troughton con- 
ftruéted one to anfwer the fame purpofe, which it does 
in the moft perfeét manner ; and it was our intention to have 
defcribed it alfo in this place, but on application to him for 
permiflion to infpeét its parts and manner of operating, we 
were forry to learn that he has pledged himfelf to give an 
account of it himfelf in another work. 

Encine (by Ramfden) for cutting the Screws of the cir- 
cular Dividing-Engine.—We mean not to enter here into 
the hiftory of the ferew-engine, as it may be, and has beer 
applied to various purpofes, but to deferibe the engine made 
and ufed by Mr. Ramfden for making the individual {crews 
which he ufed for ratching his engine for dividing circles, 
&c., and for meafuring the angular diftance on his circle 
when ratched. This apparatus, indeed, may be confidered 
as an appendage to the other, and therefore ought to be in- 
troduced in this place. Fig. 1.0f Plate X. of Basins, re« 
prefents this engine as {een from one fide of reduced dimen-. 
fions; and fig. 2, the fame as feen from above, of the fame di- 
menfions. A reprefentsa triangular bar of fteel, to which the 
triangular holes in the pieces B and C are accurately fitted, 
and may be fixed on any part of the bar by the ferew D. Eis 
a piece of fteel whereon the fcrew is intended to be cut, 
which, after being hardened and tempered, has its pivots 
turned in the form of two frufta of cones, as rapiefented 
in the rane of the dividing-engine. Thefe pivots were 
very exactly fitted to the half holes F and 'T, which were 
kept together by the fcrews Z. H reprefents a ferew of 
untempered fteel, having a pivot I, which turns in the hole 
K. t the other end of the ferewisa hollow centre, which 
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E reprefents an’ endlefs ferew, fiz. 1, which being turned — 
on its horizontal axis, moves the circular plate A round its — 
centre: F is a circular divided {mall plate, or micrometer z 
head, which may be turned with or without the endlefs — 

receives the paapneteonica cit of the fteel pin M.. When 
this point is fufficiently prefled againft the ferew, to prevent 
its fhaking, the fteel pin may be fixed by tightening the 
{crews Y. Nis a cylindrical nut, moveable on the {crew 
H, which, to prevent any fhake, may be tightened by the 
{crews O. This nut is connected with the faddle-piece P, 
by means of the intermediate univerfal joint W, through 
which the arbor of the ferew H paffes. A front view of 
this piece, with a {ection acrofs the ferew-arbor, is repre- 
fented at X, fig. 3. This joint is conneéted with the nut 
by means of two fteel flips S, which turn on pins between 
the cheeks T, on the nut N. The other end of thefe flips 
S turn in like manner on pins a. One axis of this joint 
turns ina hole in the cock 2, which is fixed to the faddle- 
piece, and the other turns in a hole d, made for that purpofe 
in the fame piece on which the cock 4 is fixed. By thefe 
means, when the {crew is turned round, the faddle-piece 
will flide uniformly along the triangular bar A. Kisa 
{mall triangular bar of well-tempered fteel, which flides in | 
a groove of the fame form on the faddle-piece P. The 
point of this bar or cutter is formed to the fhape of the 
thread intended to be cut on the endlefs f{erew. When the 
cutter is to take proper hold of the intended ferew, it may 
be fixed by tightening the {crew e, which prefs the two 
pieces of brafs G upon it. Having meafured the circum- 
ference of the dividing-wheel, it was found to require about 
one thread in a hundred, coarfer than the guide-ferew H. 
‘The wheels on the guide-fcrew arbor H, and that on the fteel 
arbor E, on which the ferew was to be cut, were propor- 
tioned to each other to produce that effe&t, by giving the 
wheel L 198 teeth, and the wheel Q 200. ‘Thefe wheels 
communicated with each other by means of the intermedi- 
ate wheel R, which alfo ferved to give the threads on the 
two fcrews the fame direGtion. The faddle-piece P is con- 
fined on the bar A by means of the pieces g, and may be 
made to flide with a proper degree of tightnefs by the 
{crews n. 

Encine for cuiting the Screw of Ramfden’s Engine for 
dividing Straight Lines. —The exatinels of the flraight line 
engine, as made by Ramfden, depends very much on the 
correéinefs of the endlefs ferew, which requires fome pro- 
perties that are not abfolutely neceflary in the endlefs fcrew 
for the circular engine. In that, as there are but a few 
threads of the endlefs ferew engaged in the teeth of the 
wheel; it required only that thofe threads fhould have a fimi- 
lar inclination to the axis of the ferew all round; but in the 
ftraight-line engine, where the whole length of the ferew is 
engaged in the moveable plate, it is neceflary that the dif- 
tances alfo between the threads fhould be precifely the fame 
throughout the whole length of the ferew: as this is ef- 
feed in a manner in fome refpeéts different from the mode 
of cutting the ferew we have jult defcribed, we fhall fubjoin 
it here, that the reader may take a comparative view of the 
two methods adopted by that great artift Ramfden. In 
fig. 1. of Plate X1. of Engines, isa plan of the engine for 
cutting the fcrew for dividing fraight lines; and in fig. 2, is 
an elevation of the fame. The fection, as given in the ori- 
ginal account publifhed in 1779, does not feem to be ne- 
ceflary for explaining the engine, and is therefore omitted in 
our account. A, in fig. 1, reprefents a {trong circular plate 
of brafs, having its edge ratched, as defcribed in our account 
of the circular dividing-engine ; onits centre is firmly fixed 
the pulley B by four ferews, having a groove turned on its 
cylindrical part, perfe&tly concentric with the plate A. 
C, in fig. 2, is a fteel axis two feet long, terminating ina 
point, whereon,it refts; the upper part of the axis being 
iirmly {crewed to the plate A, and turning in the collar D. 

fcrew ; and on the other end of this fcrew-arbor is a lar; 
pinion a, with levelled teeth on its edge, together with t 
winch X te turn it by. G, feen in both figures, is a tri- 
angular bar of fteel, which paffes over the circular ae Ly 
and is firmly {crewed to the frame of the engine at of. io 
and I, fg. 2. K is a piece of fteel forming the arbor of the 
{crew intended to be cut, having a wheel L, on one end 
acting with the pinion a bcfore-mentioned. M and N, 
Jig. Vy are two ftrong pieces of brafs, in which the arbor 
juft mentioned turns, and are firmly fixed to the triangular 
bar G, by means of the ferews n,n, feen at I, in fy. 2. 
O, feen in both figures, is a piece of brafs that flides on the 
triangular bar G, the two extremities of which are made 
exactly to fit the bar; it Mlides regularly thereon, and is 
prevented from rifing by the two {pring pieces c, c; uear 
one end of the piece O is an angular groove 9g, fig. 1, that 
holds the tool by which the threads are cut, and is pointed 
with a diamond, in order to cut the fteel after it is hardened 
and tempered: the cock w ferves te faften the tool, which 
may be fet to take proper hold on the fteel by turning the 
finger-fcrew s, and is fixed there by the ferew v. 

To make a perfec {erew, it is only required to give the _ 
point that cuts the threads an uniform motion parallel to it- 
felf, and alfo to the axis of the intended {crew, and that this 
motion be proportioned to the revolutions of the intended 
{crew as the number of threads may require. To effeét this, 
a piece of thin tempered fteel #, exactly of the fame thick- 
nefs throughout, is faftened to the flide O at r; the other 
end of the {pring being faftened to the pulley B in the 
groove: now while the circle A, with the pulley, is turned 
round its centre by turning the endleis ferew to the right 
hand, the fpring ¢ draws the flider O, with the attached 
cutter g, along the triangular bar; at the fame time the 
fteel-arbor K of the fcrew to be cut revolves by means of 
the communication of its wheel L with the revolying pi- 
nion a. . 

The fcrew, E, of the circular plate has 20 threads per 
inch, therefore if the number of teeth on the pinion, a, be 
to the number in the wheel L, as the number of teeth on 
the circular plate, A, is to the number of zoths of an inch 
round the circumference of the pulley B, allowing for part 
of the thicknefs at the fpring ¢, the {paces between each of 
the threads of the fcrew to be cut will be alfo zoths of an 
inch. The fize of the pulley, B, was determined thus: 
the endlefs fcrew, E, being difengaged from-the circular 
plate A, the ‘lider, O, was drawn back till the end of it 
came nearly to the piece M; the endlefs fcrew was again 
engaged in the plate A; then having two very {mall dots 
on the flider O, fet off parallel to one fide, at exactly five 
inches diftance from each other, the flider was moved b 
turning the endlefs fcrew E, till one of its dots was bife&ted 
by a {mall filver wire fixed acrofsa hole made in a thin piece 
ot brafs faft to the piece N ; then O on the micrometer head, 
F, being put to the index without moving the fcrew, the 
pulley was tried and reduced, till juft 600 revolutions of the 
endlefs fcrew, E, brought the fecond dot to be exaétly bi- 
feted by the fixed wire. Thefe bifeGtions were examined 
by a lens of half an inch focus, fet in a {mall brafs tube, that 
was fixed perpendicularly over the wire. 

Encine for dividing fraight Lines, by Ram/fden.—When 
Mr. Ramfden had fucceeded in dividing fextants, &c. by 
his circular dividing engine, and was rewarded by the 
honourable Board of Longitude, he turned his mind to- 

wards. 
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‘Wards the contrivance of an engine that would divide ftraight 
fines into any number of aflignable parts, and that might be 
ufeful in laying dowa with extreme accuracy the lines of 
fines, tangents, fecants, &c. on feAors and plane feales, 
The project was realized, and the account was ordered to be 
ublifhed by the Board of Longitude, in the year 1779. 
e do not find, however, that the original model, which 

we come now to defcribe, has been found defirable to copy 
by fucceeding mathematical inftrument makers: more fimple 
and lefs expenfive meavs have been adopted, which are 
found to anfwer practically as good a purpofe. A beam- 
eompafs, aided by proper tables, is quite accurate enough 
for the niceft purpofes of dividing unequal, as well as equal, 
divifions by bife€tion; and a pattern once carefully laid 
down can be ufed, for transferring the divifions on the com- 
mon aafes of inftruments, with greater facility than the en- 
gine itfelf can be worked ; and, provided great care be taken 
to prevent the parallax of the transferring point, the accu- 
racy will be fufficient for all ordinary ufes. This engine, 
which profeffes to divide any line without an error of =,1,,th 
efan inch, has its principal parts reprefented in Plate XII. 
of Engines ; where jig. 1, reprefents a plan of the dividing 
portion, as feen from above; fig. 2, an elevation of the 
fame feen acrofs; and fig. 3, the under fide of fiz. 1, when 
turned up. The original account contains fome feCtions, 
which are more ufeful for the workmen as patterns, than for 
a general defcription, which may difpenfe with them alto- 
aa A, in fig. 1, is a ftrong brafs plate, 27 inches 
ong, 4 broad, and {?,ths thick; worked exceedingly flat, 
and of the fame thicknefs throughout, with its two edges 
parallel. One of thefe edges is ratched, or cut into teeth, 
of which there are jult 20 in an inch, and is moved by an 
endlefs fcrew, containing juft 20 threads in an inch, which 
actuates the teeth. (See Enctne for cutting the Screw of 
Ramfden’s ftraight-line Engine.) Each revolution of the 
endlefs ferew round its axis w:ll move the plate ;4,ths of 
an inch along an iron frame, hereafter to be defcribed. A 
micrometer head is fixed at one end of the fcrew arbor, di- 
vided into 50 divifions, which, by means of a vernier fxb- 
dividing into 5 parts, meafures -.2,~ths of an inch along 
the frame. Any rule or other inftrument may be faftened 
on this plate, and may have a line drawn on it divided by a 
point or tracer, fixed in a proper frame, whereby it has a 
rectilinear motion without any lateral fhake. When lines 
are to be divided by divifions not commenfurable with Eng- 
lifh inches, which conftitute the feale, the line to be fo di- 
vided may be laid down, not parallel to the plate A, but 
obliquely, fo as to make an angle with it, or become the 
fo) at ues line of a right-angled triangle; which line, by 
calc ulation, fhall be to the bafe as the denomination of 
meafure, when longer, is to the Englifh inch; that is, as 
the fecant is to the radius of the triangle, provided the 
tracer draws lines at right angles to the fide of the plate; 
but if the traced lines be at right angles to the line to be 
divided, then the divifions on that line will be thorter than 
they would be on a parallel line of the plate, and in the pro- 
ortion of the co-fine of the angle of inclination to radius. 
n order to adjuft the inclination of a ruler laid on the plate 
A, two fetoral portions of a circle are laid down on one of 
its ends, with an extent from the point J, near the fixin 
ferews on the edge of this plate: The outer fector is di- 
vided into proper degrees, and is numbered from 1 to g, 
which degrees are fubdivided into 6, or 10 minutes {paces ; 
but the inner feétor is divided into the proportion of the co- 
fines to radius 10,000, and its divifions are numbered 10, 
20, 30, &c. to 140, The ufe of this contrivance will be 
belt underftood by an example: for inftance, if a line of 

912°.% were to be divided into the fame numbex of divifions, 
and in the fame manner as if it were 10 inches long exaétly 5 
put the ruler to be divided to the cutting frame, hereafter 
defcribed, and turn the handle, T, that moves the appa- 
ratus, till the fame edge of the ruler cuts the central point J, 
and the firft divifion from the O of the inner feétor; then 
{crew the ruler faft to the plate A, and when it has moved 
ten inches in its own direétion, the whole length of the di- 
vifions on the line divided will be only 9 £99. inches, though 
the divided fpaces will be refpeétively equal among them- 
felves. It is not neceffary for us to particularize the pre- 
cautions taken, in making all the {paces of the teeth ratched 
equal to each other, during the aét of ratching, which was 
done with a notched ferew: this was done by means of 
points previoufly made and examined, with a wire at every 
16 revolutions of the ferew, til! the teeth were a little in- 
dented to guide the {crew along the whole line by continual 
revolutions, as was the cafe in the circular dividing inftru- 
ment, more particularly defcribed, becaufe found more 
particularly ufeful. B, in fg. 1, is a ftrong iron frame, 43 
inches long, having two edges, a and 4, rifing half an inci 
above its furface; thefe two edges are made very ftraight, 
and are in the fame plaue; the infide of the edge a is alio 
made as ftraight as poffible. The plate, A, flides on the 
two edges of the iron frame; beneath it are two fprings, 
cy ¢y feen in fig. 3, each faftened at the extreme ends to the 
plate A, by the fcrews, s,s; at the other end of each 
{pring is a roller, e, of tempered fteel, turning on an axis 
in thefe fprings; there isalfo a third roller, d, of tempered 
fteel, let into the iron frame, not feen, near where the 
threads of the endlefs ferew a€t; this roller has a long axis. 
fo fituated that it may be raifed or depreffed as occafiou 
may require, to bear the weight of the plate A, and rule 
or initrument placed on it, C, in figs. 1 and 2, is the end- 
lefs ferew of tempered iteel, with pivots of two fruita of 
inverted cones, fimilar to thofe cefcribed in the engine for 
dividing circles, &c. which turn in adjuftable half hales in 
brafs cocks ferewed to the iron frame. G, G, in fig. 3, are 
two {mall {teel frames turning on centres, &, faftened to the 
underfide of the plate A, and equidiftant from the edge of 
it; in each frame isa roller, y, of tempered iteel, turning 
very concentric with their pivots, and exaCtly of the fame 
diameter. The two {mall frames are connected together by: 
the long brafs bar E, which turns on a ftud in each framey- 
and which preferves its parallelifm, on the principle of a 
common parallel ruler. This apparatus ferves to prefs the 
edge of the plate, A, with a motion parallel to itfelf againft 
the threads of the endlefs fcrew. On the end of the plate, 
A, is a {pring of tempered fteel, ating as a bent lever. 
The {pring end of this lever has a ketch which pafles under 
the head of the ftud /, that is on the end of the connecting 
piece E. While the other end of the lever is prefled gradually- 
down tewards the plate A, by turning the finger-fcrew F, 
the connecting piece, E, is drawn forward, fo that the 
fteel rollers, borne by the fprings T, in fg. 3, prefling 
againft the edge, a, of the iron frame, in fig. 1, may force 
the fide of the plate againit the endlefs ferew. 

Befides' the micrometer head, already named, the arbor 
of the dividing ferew, which has its threads fimilar to thofe- 
of the notched ratching fcrew, has at its oppofite end two> 
fets of ratched wheels; one fet for turning the fcrew, and 
the other fet for ftopping it at the ge times. Thefe- 
fets are each compofed of three wheels, of which one has. 
32 teeth, another 48, and the third 50, which afford the 
means of fubdividing the inch into {paces of different de- 
nominations; thofe wheels ufed in ftopping the ferew are 
ratched, with the teeth pointing in a contrary eas rs 
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‘thofe of the:wheels for putting it in motion, T reprefents 
# cylinder of brafs, having, on one end two fteel rings, ¢ and 
~4, with their contiguous edges cut into ratched teeth, in 
-contrary direétions, fo as to fit each other as feen in the 
digure ; on one of thefe-rings is an index, and the other has 
its teeth numbered 1o, 20, &c. up to 50; the other end 
of the cylinder is made hollow, and contains one of the fets 
-of ratched wheels, already named. There are two flits op- 
polite cach other, pierced through the hollow part of the 
-cylinder W ; in each of which flits is a click turning on an 
-axis, and preffed into the teeth of the ratched wheel by a 
fmall fpring.; thefe clicks may be moved along their axis. 
do.as'to catch in any one of the three ratched wheels, and 
may be faftened at that place by a {mall tightening {crew s. 
The cylinder I, with the clicks, &c. turns on a {teel axis, 
attached to the piece K, in a line with the axis of the end- 
defs ferew. Motion is given to this cylinder round its axis 
by apiece of catgut, which hath one-end faftened to the 
ratched ring 4; andthe other end, after paffing four or five 
times round the cylinder, is faftened to a treadle, and, on 
prefling the treadle down, the clicks, s, catch in the teeth 
of one of the ratched wheels; by which contrivance the 
-cylinder 1,:together with the endle{s {crew, is turned round 
its axis, and its motion carries the plate, A, along the iron 
frame, and.at the fame time winds up the fpiral {pring u5 
-but on releafing the treadle, the faid {pring unbends itfelf, 
the. clicks quit the ratched wheel, and leave the endlefs 
ferew at reit, whilft the cylinder, J, turns in an oppolite 
direGtion, and raifes the treadle to its former fituation. V, 
“in fig.2,"is:a fmall fquare bar of fteel, having both its ex- 
.tremities cylindrical; thefe cylinders move in holes lined 
with hardened ‘iteel, one in the piece D, and the other in 
the piece K. This bar carries three different pieces, which 
are of tempered fteel; the middle one, ¢, is made to lie in 
-the interval between the threads of the ferew cut on the 
seylinder, and paffes nearly half round its circumference: it 
‘is kept in the threads by a fpring, e, that prefles ona piece, 
«gy {crewed to the-iron frame ; this piece being attached to 
‘the bar, V, by a fcrew, turning the:cylinder, I, on its axis, 
vwvill give a longitudinal motion to the bar V. ‘The upper 
vend of the piece /, fig. 25 is formed into a hook, and may 
“be fet to catch inthe teeth of any of the ratchet wheels, 
cand then be faftened to the bar, V, by a ferew i; towards 
the other end of the bar is a piece j, which ferves to ftop 
ethe cylinder in turning back, fo as to limit the number of 
revolutions and parts of a revolution required, and is faf- 
stened to any required place on the bar, V, by the finger- 
derew s. 

When the engine is ufed, the treadle is prefled down, 
sand the catgut turns the cylinder 1; in the mean time, the 
spiece, ¢, moves along the thread till a ftud, r, on the cy- 
slinder, ftriking on the top of the curved piece /, bends the 
Apring e, until that piece velts on the piece g; by bending 
-this {fpring, the fquare bar is turned a httle on its axis, and 
~pulls the hook, f into the teeth on the ratched wheel R: 
-then the treadle being releafed, the {piral {pring turns back 
the cylinder till the piece, 7, is brought under the ftop on 
~the ratchet ring 6. ‘The parts of a revolution are regulated 
-by fetting the number required on the ratchet ring, 4, to the 
<index on the fixed ring a; each of the teeth an{wers,to the 
motion of , 15th of an inch of the plate A; and the num- 
sber of revolutions, each of which moves the plate, A, 
+§-ths of an.inch, is regulated by fetting the piece, 7, on 
sthe bar. d, in fg. 1, reprefents the fteel frame in which 
-the tracer is fixed; this frame turns between the conical 
spoints of two f{crews, 2, 7, of tempered fteel, which are 
dcrewed in the frame Q, Jig. 25 there are alfo two fimilar 
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{crews in the fame frame Q, at m, m3 the points of: 
{crews, which are alfo of tempered fteel, turn’ in coni 
holes in the piece Ps by means of this parallel motion, the 
tracing point, by which the dividing lines are cut, will als 
ways defcribe the fame line without any lateral bending; 
the tracer is put on the hole in the axis 4, fig. 1, see 
fixed there by the four tightening ferews, f, that prefs the 
holding piece, c, againft the flattened part of the axis of 
motion, This {mall axis, which has its pivots formed of 
double cones, turns between half holes, and may be fixed 
when the tracer is fet to any required inclination, by tight- 
ening the fcrews of preffure, s,s,5,5. Befides thefe parts 
of the engine, there is a brafs ruler made as an appendage 
for fetting the line to be divided in its true fituation, but is 
not neceflary to be particularly defcribed: this ruler may be 
{et parallel to the edge of the plate A, or to any angle of 
inclination, by turning the handle T, which moves. the 
piece P, with the cutting frame and ruler, on the centre x ; 
and the required pofition may be rendered permanent by 
tightening the capitan {crew p. 

Encine-Shaft, in Mining, is generally applied to the 
fhaft or well wherein the pumps are ereéted for freeing a 
mine of its water; but in diftriéts where the mines are re- 
lieved of water by foughs, as in the mountainous part of 
Derbyfhire, it is common to find the fhafts at which they 
draw ore by a horfe-gin, called the engine-fhaft, and the 
gin itfelf an engine. ‘ 

Encine to draw Fuxes, in Gunnery, confifts of a wheel 
with a handle to it, to raife a certain weight, and to let it 
fall ee the driver, by which the itrokes become more 
equal. 

Enoine to draw Fuzes has a {crew fixed upon a three- 
legged ftand, the*bottom of which has a ring to place it upon 
the fhell; and at the end of the {crew is fixed a hand-ferew, 
by means of a collar, which, being ferewed on the fuze, 
by turning the upper fcrew, draws out or raifes the fuze. 
ENGINEER, or Incineer, in its general fenfe; is ap- 

plied to a contriver or maker of any kind of ufeful engines or 
machines. 

In its more proper fenfe, it denotes an officer in an army 
or fortified place, whole bufinefs it is to contrive afid in- 
{pe& attacks, defences, works, &c. The term engineer is 
faid to be of modern date, and to have been firft ned in the 
year 1650, when one Cap. Thomas Rudd had the title of 
chief engineer to the king. In 1634 anengineer was called 
camp-maiter general, and fometimes’ engine-mafter, being 
always fubordinate to the matter of the ordnance. 
An engineer fhould be an able aud expert mathematician, 

particularly verfed in military architefure and guanery ; 
being often fent to view and examine the places intended to 
be attacked ; to choofe out and fhew the general the weak- 
eft place; to draw the trenches, affign the places of arms,- 
galleries, lodgments on the Comite and half-moons ; 
conduct the works, faps, mines, &c. and appoint the work- 
men their nightly tafk; he is alfo to make the lines of con- 
travallation; with the redoubts, &c. 

Under the eftablifhment of the office of his majefty’s ord- 
nance in England, the corps of royal engineers confilts of 
one colonel in chief, one colonel in fecond, three colonels 
commandant, fix colonels, 12 lieutenant-colonels, 27 cap- 
tains, 28 fecond-captains, 55 firft-lieutenants, 28 feeond- 
lieutenants, an infpector-general of fortifications, his deputy 
brigade-major, adjutant, and quarter-mafter. LT 

The eftablifhment of the corps of invalid engineers com- 
prehends a colonel, lieutenant-colonel, captain, captain-~ 
lieutenant and captain, firft-lieutenant and fecond-lieu- 
tenant. 

The 
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The corps of rayal engineers in Ireland confilts of a di- 

reCtor, colonel, lieutenant-colonel, major, captain, captain- 
lieutenant, and captain, and two firfl-lieutenants, See 
ORDNANCE. 

Eweinerrs, Civil, a denomination which comprifes an 
order or proftffion of perfons highly refpeGtable for their 
talents and {cientific attainments, and eminently ufeful under 
this appellation, as the canals, docks, harbours, light houfes, 
&c. amply and honourably teftify. This order of artilts is 
faid- to have commenced in this country about the year 
1760, at which period the advancement of the arts and 
feiences was fingularly rapid. In 1771, Mr. Smeaton, fo 
well known in this department of fcience, projected and 
eftablifhed an affociation, or fociety of engineers. During 
an interval of 20 years, the number of members of this fo- 
ciety increafed to 65, of whom 15 were real engineers, and 
the refidue being compofed either of amateurs, or of inge- 
nious workmen and artificers. In May 1792 this fociety 
was diffolved in confequence of an unpleafant circumftance, 
which had interrupted its harmony; but a renewal of it, 
undef a better form, was foon intended, though not accom- 
plifhed during the life-time of Mr. Smeaton. His death 
happened in Otober 1792, and the firft meeting of the 
new inftitution, entitled ** The Society of Civil Engineers,” 
was held on April 15, 1793, by Mr. Jeflop, Mr, Mylne, 
Mr. Rennie, and Mr. Whitworth. According to the new 
conttitution of the fociety, it is divided into three claffes. 
The firft elafs, as ordinary members, confifts of real engineers. 
‘The fecond clafs, as honorary: members, is compofed of men 
of f{cience, and gentlemen of rank and:fortune, who have 
attended to the fubject of civil engineering. The third clafs, 
as honorary members alfo, confilts of artifts, whofe profet- 

* fions and employments are conneéted with what is called 
civil engineering. ‘The meetings;are held at the Crown 
and Anchor, in the Strand, every other Friday, during the 
feflion of parliament. See Reports of the late Mr. John 
Smeaton, F.R.S. &c. vol. i. 4to. 1797. 
ENGISO'MA, from éylits, to draw near, in: Surgery, 

an inftrument formerly ufed by furgeons in cafes of fractures 
of the fkull. Hence, the word has been applied to fuch 
fraétures of the cranium as are attended with a depreffion of 
the bone in the middle, fo as to produce preffure on the 
membranes of the brain. 

ENGLAND, in Geography. The fouthern, moft opulent, 
and moft important past of Britain, has been diftinguifhed 
among European nations, ever fince the days of venerable 
Bede, by the appellation of “ Anglia,” or England; which 
has been generally afcribed to the Angles, who conquered 
and took pofleflion of a confiderable part of the country. 
See Ancien, Ancues, and Cimbric Currsonesus.) 
agland is bounded on the eaft by the German ocean; on 

the fouth by the Englifh channel; on the weft by St. 
George’s channel; on the north by the Cheviot hills, by 
the river Tweed, and an imaginary line extending fouth-weft 
to the Frith of Solway. The extent of England and Wales 
3s eftimated at 49,450 {quare miles, and if we allow the po- 
pulation to be 9,500,000, the number of inhabitants to a 
quare milé will be 192. The original population of Eng- 

Jand is involved in obf{curity ; but as far as it can be traced 
by any authentic records of hiftory, it feems to have con- 
filled of a tribe of Celtz (fee Certs), denominated Gael or 
Southern Celts, and diftinguifhed by the Welth under the 
appellation of ** Guydels,”’ who migrated hither from the 
nneareft fhores. of France and Flanders. hefe fouthern 
Celts were compelled to evacuate the country, and to retire 
to Ireland, by another tribe, compofed of the Cimbri of the 
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north, whence the modern Welfh derive: their Origin and: 
name of Cymru. The Cimbri, or Northern Celts, were 
difplaced by the Scythians, or Goths, who, at a period long, 
preceding the Chriltian era, fettled in that part of Gaul 
which is neareft to Great Britain, and acquired the provin- 
cial denomination of Below. (See Bercz.) We learn 
from Cefar (lib. v.c. to.) that the primitive inhabitants 
were driven into the interior parts of the country by Belgie 
colonies, which occupied the regions on the fouth-eaft, pro- 
bably about three centuries before the Chriftian era. Thefe 
Belge feem to have conftituted the chief anceftors of the 
Englifh nation ; but during a fubjection of four centuries to» 
the Roman power, after Britain was rendered a Roman pro- 
vince by the talents and virtue of Agricola, (fee Acri-- 
coxa,) they lolt their primitive valour, and were unable to- 
contend with their fierce invaders from Scotland and Ireland.- 
In thefe circumftances the continent fupplied them either 
by accident or at their own requeft, with new emigrants. 
The Jutes arrived in the year 449, and about the year 460. 
founded the kingdom of Kent. The Saxons firlt appeared in 
477, and the kingdom of the South Saxons commenced about. 
this period. The Weft Saxons arrived in the year 495, and 
the Eaft Saxons in the year 527. The Angles, who gave 
their name to the country, were led by the valiant Ida to. 
Bernicia, in the year 547. The Eaft Angles took. polfef- - 
fion of Norfolk in 575; and the coafts on the fouth and: 
eaft were over-run by them. Hence they foon penetrated 
into the interior of the country, and in 585 founded the 
kingdom of Mercia, which was the laft of the heptarchy. 
(See Herrarcuy and Saxons.) The kingdom of North- 
umberland exifted under its peculiar fovereign, the laft of 
whom was Eni, till the year 950; and the three counties of 
modern Northumberland, Cumberland, and Wettmoreland, 
were regarded at that period, when Domefday-book. was. 
compiled, as part of Scotland. Bernicia (which fee) ex- 
tended at one period to the Frith of Forth; but in the 
Tater Saxon times the boundaries of England on the north 
fell confiderably within the prefent extent. On the weft 
the Welth were reftri@ed by Offa’s dyke, (fee Dyxg,). 
which extended from the river Wye, through the counties 
of Hereford and Radnor, into that of Montgomery, -where- 
it entered North Wales. It afterwards pafles by Chirk- 
caftle to the river Dee, and terminates in the parift of Mold. 
During the Norman period, the northern limits of England 
were extended to their prefent circuit. Cumberland and 
Weitmoreland were wrefted from the Scots, and the pro- 
vinces north of the Humber were completely incorporated, 
The dominion of the Danes commenced in the year 1016) 
but returned to the Saxon line in the year 1042. On the 
death of Edward the Confefior, the conquett, as it is called, 
under William the Norman, took place in 1066. (See 
Congurst.) For a farther account of the hiftory ofs 
England, fee Britain, and the fequel of this article. 

The antiquities of England are dittributed by Mr. Pinker- 
ton (Geog. vol. i.) into fix clafles, viz. thofe belonging to 
the primitive Celtic inhabitants; thofe of the Belgic colonies ;., 
thofe of the Romans ; thofe of the Saxons; relics of the 
Danes; and Norman monuments. It is not eafy, fays our 
author, to difcriminate the remains of the earlieft’ inhas 
bitants from thofe of the Druidic period, which he fuppofes « 
to have originated with the Pheenician faétories,..eftablifhed : 
in wooden fortreffes on the coaft, which was the ufual prac- 
tice of commercial nations, when trading with a favage or 
barbarous race, The tenets of Drnidifm correfpond, as . 
he conceives, with the little that is known of Plicenician 
mythology, in the diffufion of which the miffionaries of thefe - 
refined people might be nota little zealous... However this 
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be, the ancientauthors, from whom we derive our only authen- 
tic information concerning the Druids, minutely defcribe 
their religious rites; but they are altogether filent concerning 
any monuments of ftone being ufed among them. On the 
contrary, they mention rtd groves, and {preading oaks, 
as the only fcenes of the Druidic ceremonies. (See Davips.) 
Neverthelefs, our learned antiquarian, Borlafe, refers to the 
clafs of Druidic monuments fuch as follow, viz. fingle 
fiones ereé&t ; rock idols and pierced ftones ; rocking-ftones 
ufed as ordeals ; fepulchres of two, three, or more {tones ; 
circular temples, or rather circles of ereét ftones; rock- 
bafons, {uppofed to have been ufed in the expiations of the 
Druids ; and caves, ufed as places of retreat in time of war. 
But Mr. Pinkerton obferving, that moft of thefe relics may 
he found in Germany, (where no Druids exifted,) and 
Scandinavia, thinks it hazardous to pronounce whether they 
be Gothic or Celtic. It is moft probable, he imagines, 
that the earlieft inhabitants, like others who exift in the in- 
fancy of fociety, made ufe of wood, not ftone, in their re- 
ligious, as well as in their domeftic ftruétures. He thinks 
it molt reafonable to refer monuments of this kind to a more 
advanced ftage of fociety, when the Belgic colonies intro- 
duced agriculture, and had made fomewhat farther progrefs 
in the rude arts of barbarifm. See Barrow and Crom- 
LECH, STONE-HENGE, &c. 

The Roman relics are amphitheatres, caftles, ways, or 
roads, pavements, hypocautts, walls, infcriptions, altars, &c. 
&c. which are defcribed under thefe articles refpeCtively 5, to 
thefe we might add coins, gems, weapons, ornaments, and 
the like. The Saxon antiquities in England are chiefly 
edifices, facred or fecular, caftles, vaults, fhrines, illuminated 
manufcripts, &c. The relics of the Danesare caftles, ftones 
with Runic infcriptions, and camps, which were conftructed 
in a circular form, like thofe of the Belge and Saxons, 
while thofe of the Roman armies are diftinguifhed by their 
fquare form. The Norman monuments are reputed to com- 
mence after the conquett, and to extend to the 14th centyry, 
when that which is called the rich Gothic began to appear. 
This latter was fupplanted, in the 16th century, by the 
mixed, which in its turn yielded to the Grecian. The 
Norman ftyle in general far exceeds the Saxon in the fize 
of the edifices, and the decorations of the parts. The 
churches became more extenfive and lofty; and though 
the windows retain the circular arch, they are larger 
and more diverfified, the circular doors are feftooned with 
more freedom and elegance; and uncouth animals be- 
gin to yield to wreaths of leaves and flowers. The folitary 
keep, or tower, of the Saxon caftle, is furrounded with 
a double wall, inclofing courts and dwellings of large ex- 
tent, defended by turrets and double ditches, with a fepa- 
rate watch-tower, called the Barbican. Among others the 
“cathedrals of Durham and Winchetter may be mentioned as 
venerable monuments of Anglo-Norman architeture ; and 
the caftles are numerous and well-known. What is called the 
Gothic, or pointed arch, is generally fuppofed to have firit 
appeared in the 13th century; and in the next it became 
univerfal ia religious edifices. The windows diffufed to 
great breadth and loftinefs, and divided into branching in- 
terfticés, enriched with painted glafs, the cluftering pillars 
of exceffive height, {preading into various fret-work on the 
roof, conftitute, with decorations of finaller note, what is 
called the rich Gothic ftyle, vifible in the chapel of King’s 
college at Cambridge, and many other grand fpecimens in 
this kingdom, ‘he {pire correfponds with the interior ; 
and begins, about the 13th century, to rife buldly from the 
ancieat tower, and diminifkes from the fight in a gradation 
of pinnacles and ornaments. See Gornic. 

England is now diftributed into 40 fhires or counties. 
See County and Suirz. 

Population. Chief Towns. 
Norhoghan 157,101 Newcaftle. 

; umberland, 117,230 Carlifle. 
Six an, Durham, hohe Durham. 
per oun 9 Yorkshire, 563,953 York. 
m5 | Weftmorland, 41,617 Appleby. 

| Lancahhire, 672,731 cafter. 

Chehhire, 191,75 Chefter. 
ide 5, Shrophhire, 167,639 Shrewfbury. 
Wal 2 Herefordthire, 81,191 Hereford. 

: Monmouthhhire, 45,582, Monmouth. 

Nottinghamfhire, . 140,350 Nottingham. 
Derbyhhire, 161,142 Derby. 
Staffordthire, 239,153 Stafford. 
Leicefterhhire, 130,081 Leicefter. 
Rutlandfhire, 16,356 Okeham. 

TwelveMid- | Northamptonfhire, 131,757 Northampton 
land. 4 Waewickhhire, 208,190 Warwick. 

Worcetterfhire, 139,333 Worcefter. 
Gloucefterthire, 250,809 Gloucefter. 
Oxfordhhire, 1°9,620 Oxford. 
Buckinghamfhire, 107,444 Aylefbury. 

L Bedfordthire, 63,393 Bedford. 

{ Lincolofhire, 208,557 Lincoln. 
Huntingdonfhire, 37,568 Huntingdon: 
Cambridgefhire, 89,346 Cambridge. 

Eicht Eaft- | Norfolk, ~ 273,371 Norwich. 
5” ¢ Suffolk, 210,431 Ipf{wich. 

em Effex, 226,437 Chelmsford. 
Hertfordthire, 973577 Hertford. 
Middlefex, (capi- a 

tal excluded, ) } 5359329 = 

Surry, 269,043 Guilford. 
—_ Kent, 307,624 Maidftone. 
MRR 159,311 Lewes. 

Berkfhire, 109,215 Reading. 
Four Wilthiire, 185,107 Salifbury. 

Southern. ) Hamphhire, 219,656 Wincheiter, 
Dorfetthire, 115,319 Dorchetter, 

Somerfefhire, 273,750 Taunton. 
Mets : } Devote i as Exeter. 

™. { Cornwall, 188,269 Launcefton. 

For a more particular account of each county, fee the 
feparate articles. 

It is hardly neceffary to mention, that London is the 
capital of England, or in this place to enumerate its principal 
towns, which are defcribed under their feveral appellations. 
Canterbury and York are the fees of archbifhops: Oxford 
and Cambridge are univerfities. The principal rivers of Eng- 
land are the Thames, the Severn, the Humber, the Merley, &c. 
which fee refpeGively. For an account of our inland na- 
vigation, fee Cana; and for our brid fee Baipce. 
The mountains, with their produ@tions, wile under that 
article. For the climate, fee Bariratn ; and of the foil, and 
agriculture, &c. an account will be found under the name and 
defcription of each county ; and under the appropriate terms 
of cattle, dog, hog, horfe, fheep, goats, &c. and wheat, rye, 
barley, oats, apples and cyder, pears and perry. Our forefts 
(fee Forest) anciently abouaded in ftags and rein-deer, 
as the cultivated lands now do with fheep and cattle. The 
principal wild animals, wolves and bears having been totally 

5 deftroyed, 
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deftvoyed, ave the fox, wild-cat, badger, fitchet, martin, 
otter, {quirrel, &c. Among our birds of prey may be reckoned 
the black eagle, and many kinds of hawks. Our {malleit 
bird is the gold-crefted wren, and our largeft the bultard. 
Our poultry feem to have been originally derived from Afia ; 
our peacocks from India; our pheafants from Colchis ; the 

inea fowl from Africa; and our turkeys from America. 
_ One of the molt fingular of our water-fowl is the long-legged 

plover, and the mott ufeful is the mallard or wild duck, chiefly 
abounding in the fens of Linconfhire. The reptiles of Eng- 
land: are the coriaceous tortoife, frogs, toads, and feveral 
kinds of lizards; among our ferpents are the viper, which 
alone is venomous, the ringed {nake and the blind worm, ail 
of which, together with other fpecies, are enumerated and 
deferibed in their proper places. Our edible fea-fith are 

* very numerous; among which we may reckon the turbot, 
dorie; feal, cod, plaife, fmelt, mullet, &c. Herrings and 
mackarel extend to moft parts of the kingdom; but pilchards 
are reftricted to the coafts of Cornwall. The whale feldom 
appears on the Englith coaft, nor the dolphin; but the 

rpoife is not uncommon. Our principal river fifh compre- 
hend the~falmon and trout. The lobiter is found on moft 
of the rocky coafts, particularly of Scarborough. The craw- 
fith, mufcle and oyfters, are abundant.» The flora of Britain 
contains as great a variety of genera and {pecies as any other 
country of equal extent ; and thofe that are moft worthy 
of notice, on account either of their variety or utility, or 
other peculiar circumftances attending them, are enumerated 
and defcribed under their proper heads. Our native fruits 
are few, but others have been introduced and our own 
improved, fo that plumbs, cherries, peaches, neétarines, apri- 
cots, figs, grapes, &c. are by the fkill and care of the Eng- 
lith gardeners raifed in the greateft plenty and variety. The 
oak and beech are natives of England: the elm is probably 
‘an exotic ; but there are few plants in any part of the krown 
world, which have not been introduced into our plantations, 
purleries, green-houfes, and hot-houfes. 

The conititution of England is a limited monarchy coun- 
terpoifed by two fenates, one of hereditary peers, the other 
of reprefentatives chofen by the people. (See Constitu- 
7T10N, Crown, Kinc, Commons, Peers, ParLiaMeEnT.) 
For an account of the judicature of England, we refer to 
the articles Jupcr, Jury, Court, Circuit, Justice, 
Sueairr, &c. The eftablithed religion of England is that 
of the reformed church under the adminiftration of the king, 
as fupreme head, archbifhops, bifhops, deans, archdeacons, 
reGtors, vicars, curates, &c. Sée each of thefe titles. See 
alfo Cuvacnu, Crercy, Convocation, Leclefiaflical 
Courts, &c. Befides thofe who are members of the 
eftablifhed church, England abounds with diflidents or 
diffenters of various defcriptions. See thefe terms, and alfo 
InpePenDENTS, PrespyTERIANS, Barrists, QUAKERS, 
Meraopists, Papists, &c. For the army and navy 
of England; its manufactures and commerce ; its land and 
revenue; its population; and various other particulars; fee 
Barrain, and the appropriate articles in this work. 
Excvanp, hiflory of. The principal events belonging to 

the hiftory of our country will be found under the names of 
the feveral kings who have reigned over it. T'o the articles 
attached to thofe names we might refer generally for a com- 

d detail of all the changes and revolutions to which 
ee has, at its feveral periods, been fubjeét; but in 

conformity to the plan fetched out in the article Bairatn, 
we muft in this place give a very brief outline of the hiftory 
of England, from the Norman conqueft to the acceflion of 
James 1.; and likewife the hiftory from that period to the 
prefent times: After the conguelt, our hiftory is reprefented. 
* Vor. XIII, 

in fo clear a light, as leaves little cither obfcure or uncertain. 
‘The only difficulty we fhall find will be in condenfing into a 
{mall {pace the leading facts that are not immediately cons 
nected with the lives of the fovereigns. 

The Saxon monarchy (fee Saxons) had continued for 
more than fix hundred years: during which, as we fhalf here- 
after fee, they enforced many of their own laws and cuftoms, 
though they readily adopted others congenial to the country ; 
and which were derived, as well from the Romans, as the 
ancient Britons, and which they found in the ifland upon their 
invafion of it. ‘The habits and manners of this race were 
melted down and amalgamated with thofe of Norman in- 
{titutions, Every thing was changed; the laws in fome 
refpeis were improved, but there was {till little tafte for 
literature and f{cience. From this period, however, we are 
to date the commencement of certain inttitutiors which, 
though they required centuries to ripen into maturity, have 
neyerthelefs given this country a fuperiority over every other 
in the civilized world. The mtg of difpofitions of feverat 
foreign countries being imported into our ifland, at length 

blended into one national charaéter, celebrated for its courage, 
its love of freedom, and its pride. 

Immediately after the vidory of Haftings, the conqueror 
marched towards London, carrying before him a ftandard 
which had been bleffed by the pope ; and to this the clergy, 
as is ufual, haflily reforted. The bifhops and magiftrates 
came out to meet him, and offered him the crown, which 
he had won by his intrigues and valour. They ftipulated 
terms to which he readily acceded, being defirous of a 
fovereignty by the free choice of the people rather than 
as claimed by the power of the fword. Though he knew 
himfelf to be their conqueror, he defired to be thought 
their lawful king. William felt that he had power to en- 
force obedience, but affecting the voice of the people, they 
imputed his elevation to their own generofity ; and when 
they felt themfelves opprefled or aggrieved, did not fcruple 
to refift his power by open revolt and infurreGion. ‘The 
Englifh hated the Normans, and were jealous of the power 
which they fuftained in the new government; they envied 
the wealth which went to enrich thofe who were truly deno- 
minated adventurers in a foreign land, and which was raifed 
by loading the natives with heavy taxes, that in thofe times 
were with difficulty fuftained. At length William faw he 
muft at with energy if he méant to reign, and from this 
time he feems to have regarded England rather asa conqueft, 
than a juitly acquired dominion. He deprived the bilhops 
of all judgment in civil caufes, a rizht which they had 
affumed during the Saxon fucceffion. He reftrained the 
clergy to the exercife of their ecclefiaftical power, aiid he 
endeavoured to abolifh trials by ordeal and camp fight. See 
Camp-fight, and Orpeau. , 
We do not intend to recount the aéts of the kings of 

England in this article, but hall rather givea general {ketch 
of the changes and revolutions in the conftitution, govern~ 
ment, manners, &c. of England. The changes introduced 
by the Norman conqueit were not very material to the ins 
terelts of the people. ‘Uhofe who occupied the loweft ranks, 
{till continued in a ftate of flayery ; aud their numbers were 
rather increafed than diminifhed.. The conquerors treated 
their flaves with fo much feverity, that a contemporary 
writer declined to give a defeription of it, left its inhuman 
cruelty fhould appear incredible to pofterity. As the chil- 
dren of flaves were alfo flaves, this order of the people 
would have increafed exceedingly, if many of them had not 
from time to time obtained their freedom, either by fidelity, 
or uncommon aéts of diligence. In fome cafes the clergy’ 
bad the power of granting. freedom to flaves, and. ssa 
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the office was performed voluntarily by penitents, who hoped 
thereby to obtain the pardon of their fins. The middle 
ranks. in fociety, that filled up the interval between the 
freedmen and the barons, were compofed of different bodies 
ofmen, from whom, in procefs of time, the yeomanry and 
many of the gentry of England are defcended. ‘The in- 
habitants of towns and cities were generally of this middle 
rank. The barons were a numerous, opulent, and powerful 
body of men, and comprehended all the confiderable pro- 
prietors of land in England. The acceflion of the Normans 
produced many important changes in the political circum- 
ftances of the people—in the tenures by which they held 
their lands—the fervices to which they were fubjeéted—the 
magiftrates by whom they were governed—the courts in 
which thev were judged,-—and the laws they were obliged to 
obey. Thefe changes were chiefly owing to the ettablifh- 
ment of the feudal /\y/lem (which fee) of police and govern- 
ment in England, by William, in the fame ftate of maturity 
to which it had then attained in his dominions on the con- 
tinent. 

As the moft important changes in the Englifh conftitu- 
tion were made either in the reign of John, by the limita- 
tion of the feverities of that fyftem, it will not be neceflary 
to dwell on the intermediate reigns. The fucceffion of the 
crown of England, after the death of Edward the Confeffor, 
became fo unfettled, that it feemed to be the object of am- 
bition to every bold invader, who poffeffed the flighteft pre- 
tence, together with power and courage, to feize the glitter- 

ing prize. The fecond William, Henry, and Stephen, are 
regarded as ufurpers, and did, at the time, reign with a 
difputed title. This was a fortunate circumftance to the 
natives and their pofterity, as it contributed not a little to 
raife them from that infignificancy into which they had 
been depreffed, to the prefervation of what was left, and to 
the reftoration of what had been loft of their ancient liber- 
ties. For the Norman barons, having eftates both in Nor- 
mandy and England, were anxious that the ducal and royal 
crown fhould reft on the fame head, that they might enjoy 
their eftates in both countries. Many of thele barons there- 
fore favoured the pretenfions of Robert duke of Normandy, 
eldeft fon of William I., to the crown of England. This 
obliged his opponents William and Henry to have recourfe 
to the native Englifh, who were {till formidable by their 
numbers, after all the loffes which they had fuitained. 
Hence they felt their own importance in the {cale of being, 

and obtained for themfelves certain rights and immunities 
which their fovereigns were ill difpofed to grant of their own 
free will. Henry I. granted them a charter, which proved 

a model on which the famous charter of liberties in the reign 
of John was formed. He alfo promulgated a fyftem of 
laws confifting chiefly of thofe of Edward the Confeffor. 
Stephen, as his title to the throne was more difputed, was 
more liberal-of his promifes ; but as he was lefs difpofed to 
perform what he had bound himfelf to do, his whole reign 
was 2 {cene of contention and civil war. At this period the 
civi! law was brought into England from Rome, but not 
without:confiderable oppofition on the part of the people, 
who were fo much enraged againft it, that whenever the 
met with a copy of the Roman law, they deftroyed it wit 
every mark of indignation. Henvy II. conciliated the affec- 
tions ef his fubje&ts by granting them a charter, confirming 

that of his grandfather Henry I. To this prince, whofe reign 
was protraéted to a great length, the country was indebted for 
many jmprovements in the law, as well in its adminiftration, 
as in the forms and praétice of the courts. At this period 
the clergy, who were fcrvened from punifhment on account 
of their profeflion, committed every {pecies of crime, which 
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led (A. D. 1164,) to the enaétnent of the eelebrated confli- 
tutions which had the effet of reducing the clergy to the » 
rank of fubjeéts. Still, however, juftice was not always 
adminiftered in thofe ancient times with wifdom and ime: 
partiality, partly owing to the ignorance of the judges, and 
partly to the prevalence of faction among the fuitors of the » 
courts. Nor was it an eafy matter to procure’ relief from 
au iniquitous fentence pronounced by a baron or fheriff, on 
account of the great diltance and unfettled ftate of the king’s 
court, which conftantly attended his perfon. To remedy this 
inconvenience Henry II. with the advice of a great council of 
his prelates, earls and barons, at Northampton, A.D. 1174, 
divided the whole kingdom into fix circuits, and appointed 
three judges to hold courtsin each of thefe, by a commiffion 
from the king, impowering them to hear and determine all 
caufes not exceeding the value of one half of a knight’s fee, 
unlefs the matter was of fuch importance or difficulty as to 
require the judgment of the king’s court in the royal pre- 
fence. Thefe itinerant juftices took an oath to adminifter 
juitice to all perfons with impartiality. They had alfo au-» 
thority to judge in all criminal caufes and pleas of the crowns. 
and to tranfa& a variety of other affairs for the public good. 
Under the reign of Richard, befides laws relating to the 
voyage of his fleet to the Holy Land, and thofe connected 
with commerce, were others of an excellent nature, in 
which he attempted to eftablifh an uniformity of weights» 
and meafures over the whole kingdom, a thing greatly 
wanted, but which has not even yet been accomplithed. 
The changes introduced by John have’ been recited under 
thearticle Constitution. The barons, who procured the 
famous charter, have been viewed as acting in two capacities, 
1, as military vaffals of the crown: 2, as fubjects of the 
kingdom. ‘They confulted their own intereft in the firft ca- 
pacity, ‘by the limitations of the rigours of the feudal tenures. 
which they procured, and in which all who held:lands by 
military fervices fhared with them. They confulted their 
intereft in the fecond capacity, by the amendments which. 
they procured inthe general police of the kingdom, in. 
which all their fellow fubjeéts were partakers. Thefe- 
amendments terded to remove or alleviate the feveral griev- 
ances of which the people in general complained ; of thefe,, 
the greateft and moft important was, that the mere willand 
command of the fovereign were fubftituted am the place of 
law, and men were feized, imprifoned, firipped of their 
eftates, outlawed, banifhed, and even deftroyed, with-- 
out the form of trial. Next to the fubftitution of arbitrary 
will in place of law, was the king’s perfonal interference in 
law-fuits depending before his courts, in order to tuterrupt 
or pervert the regular courfe of juftice. Thefe flagrant 
outragesat length wrought their own cure, and thofe who- 
had tyrannized over the people were obliged to fubmit to 
their power. 

The common, as well as the ftatute law of England, re- 
ceived confiderable improvements in the reignof Henry ITT.;: 
but his fucceflor Edward I. was, as a general and legiflator, 
equalled by few of the kings of England, and furpaffled by 
none. He was fatisfied with a moderate de of power, 
and only laboured to render himfelf terrible to his enemies. 
The Englifh, now incorporated with their fierce Norman 
conquerors, were no longer the tame confenting people 
they formerly appeared, but were always prepared to Gabe 
with that authority which could not eafily be refifted. 
This fpirit of oppofition was tin€tured with cruelty: re- 
gardlels of their own lives, the people did not feem very fo- 
licitous about the lives of others. Penal laws began to 
affume more rigour : in the times of William the Conqueror, 
it was alaw, that no man fhould be punifhed with death ; os as 



ENGLAND. 

othe reign of Edward, that law waa entirely laid afide, and 
feveral crimes were rendeyed capital, But what gave per- 
manence to the reputation of this monarch, was the degree 
_of power the people began to aflume during this period, 
The clergy and barons he regarded as rivals; and to weaken 
their force, he gave authority to the commons: a law was 
enacted, by which no tax could be levied without their 
confent. On account of the many wife laws made in this 
reign, the monarch has been ftyled the Englifh Jultinian: 
Some of thefe ftatutes refpeéted the church, and were in- 
tended to fet hounds to the powerof the pope, the riches 
of the clergy, and the encroachments of the {piritual courts. 

_ Others were calculated for explaining, confirming, and en- 
_larging the liberties which hadbeen granted by the great 
charter. According to fir Matthew Hale, “ the model of 

_the common law, efpecially in relation to the adminiitration 
_of common juitice between party and party, as it was recti- 
fed by this king, fo in a great meafure it has continued 
the fame in all fucceeding ages to this day ; fo that the mark 
or epocha we are to take for the true flating of the law of 
England, what it is, is to be confidered, ttated, and efti- 

~ mated, from what it was when this king left it. Before 
his time it was in a great meafure rude and unpolifhed, in 
-comparifon of what it was thus polifhed and ordered by 
him, fo hath it ftood hitherto, without any great or conti- 
derable alteration.’” Edward. made great efforts to reduce 
the whole ifland of Britain into one kingdom, governed by 
the fame fovereign, and fubjeét to the fame laws; and with 
refpeé&t to Wales, he ii I fucceeded fo as to intro- 
duce into it many of the Englith laws, cultoms, courts, and 
magiftrates. His efiorts to unite Scotland with England 
finally failed, and they ferved only to kindle a moft violent 
and implacable animofity between the people of thefe two 
kingdoms, which gradually rendered their manners, laws, and 

_cuftoms more diflimilar than they had been in more ancient 
and amicable times. In the following reign, the Scots 
gained a complete victory over the greateft army ever fent 
into their country: but Edward III., the next in order of 
fucceflion, contefted, with Philip de Valois, his right to the 
kingdom of France. He therefore made an expedition into 
that country, and in the celebrated battles of Crefly and 
Poiétiers, entirely deftroyed the French army, and carried 
the monarch captive to England. See Epwaxp III. 

This wife prince never negleéted to confult his parliament 
in affairsof moment. ‘There are ftill extant his writs of 
fummons to no fewer than feventy parliaments and great 
councils, The diftinG@ion between thefe affemblies was this ; 
when he defired only the advice and affiftance of his great 
barons who ftill poffefled the greateft part of the power and 
property of the kingdom, he called the great council, con- 
fitting of all the great men, both of the clergy and laity, who 
held of the crown by barony, and were entitled to a parti- 
cular fummons. When he ftood in need of the counfel and 
aid of all his fubjects, he called a full parliament, which 
eonfifted not only of the barons fpiritual and temporal, but 
alfo of the reprefentatives of the inferior clergy,—of the 
{maller barons, or freeholders,—~and of the citizens and bur- 
geffes of the kingdom; and thofe reprefentatives of the 
clergy and laity, below the rank of barons, were called the 
{piritual and temporal commons. 

Richard I1. came to the crown aminor, and by his hero- 
ifm in crufhing the rebellion of Wat Tyler excited confider- 
able expeftation, which was completely difappointed by all 
the fubfequent aéts of his life. He fubmitted himfelf to 
eyil counfellors, who took poffeffion of his mind, and by 
their advice he facrificed his beft and ablett friends, and en- 
deavourcd to render himfelf defpotic. But he was over- 

powered, fubdued, and obliged to refign his crown in favour 
of his coulin Henry duke of Lancafter; and this was the 
commencement of thofe conteits between the houtes of York 
and Jhancafler, which for feveral years after deluged the 
kingdom with blood, and which neverthelefs contributed in 
no {mall degree to give ftrength and confiltency to the 
conititution, In the reign of Richard, Wickliffe began 
the great work of reformation, The depofed monarch 
was murdered with a pole-ax in Pontefract cattle in the 
34th year of his age, having reigned 22 years, His 
{ucceflor, Henry IV, furnamed Bolingbroke, had to con- 
tend with much internal trouble, and had fo little claim té 
the fovereignty which he affumed, that confpiracies were 
{peedily formed againit him ; thefe, however, were quelled 
and the leaders of them wereexecuted, ‘* If,”? faysa good 
writer, ‘ we compare the times at this period of our hittory 

with thofe of king John, or thofe of fonie reigns before him, 
we fhall find a great change with refpect to the infurgent 
barons. In the former period they made frequent infurrec- 
tions, were often taken mopen rebellion, and as frequently 
pardoned: but in this period they were feldom taken with- 
out fuffering the utmoft rigour of the law. This plainly 
fhews how much the power of the barons was funk in the 
courfe of acouple of centuries. This revolution of power 
is, notwithftanding, natural and obvious; as the people be- 
gan to fhare the government with the nobles, the king was 
fixed upon as a third perfon to fecure the balance, and both 
were contented to make him great from a jealoufy of each 
other. Noblemen were therefore now executed, not as petty 
monarchs, but offending fubjeéts, and none but kings were 
confidered as exempt from penal laws.” 

In this reign the fuppreflion of one rebellion feemed only 
to make way for another more formidable than the former, 
and more extenfive in its confequences. The calamities of 
this period were not, however, confined to internal factions 
excited by difcontented barons: the country was threatened 
with foreign invafions, and the clergy added not a little to 
the difturbance of the public peace, Ever fince Wickliffe 
had publifhed his opinions, his doétrine had been gaining 
ground, and the clergy were in dread of its prevailing to 
the exclufion of their fyftem and to the ruin of their emolu- 
ments, Henry joined the clergy, confidering that they might 
be made a powerful engine in eftablifhing his ufurped throne, 
and he recommended the parliament to the care of the church. 
At firft the houfe of commons feemed relu@ant in drawing 
the {word of perfecution; they had not, however, vigour 
{ufficient to oppofe the power of the court and the clamours 
of the priefts, but became inftruments in their hands for the 
perpetration of much mifchief. An a& was paffed for 
burning obftinate heretics ; and William Sawfre, a follower 
of Wickliffe, was, by virtue of the king’s writ, delivered 
to the mayor of London, and burned alive. ‘This was the 
fir’ martyr in England, on account of religion; but the 
fires, being once lighted, were not fuffered to be extin- 
guifhed. The clergy, under a mafk of hypocrify, and 
pretending a regard to truth, took every means that cruelty 
could fuggeft of eftablifhing that degree of temporal power, 
which they had poffeffed three centuries before. ‘They fuc» 
ceeded, but with this ftriking difference, that, as in the 
times of the Saxon heptarchy, their power was founded in 
the love of the people, in the prefent cafe it had its origin 
in, and was wholly maintained by, their fears. By thefe 
means, Henry furmounted all his troubles, and the king» 
dom enjoyed tranquillity. ‘Towards the clofe of life he de- 
termined to embark upon an expedition to Jerufalem, as 
well to expiate, as he imagined, the fins of former years, 
as to induce his maker to protract the term of his life. }1is 
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increafing infirmities prevented him from exechting bis plan ; 
and in his 46th year he refigned, by death, his crown to 
his fon Henry V. During this reign, if allowance be made 
for the rancour of the priefts, to whom the king was too 
fubfervient, the government may be faid to have aflumed a 
form and liberty; the diftin€ion between the nobility and 
the people was rendered lefs confiderable, and the magif- 
trates were lefs arbitrary and Iefs venal. 

Henry V. was the great hero of his age, and the courage 
which he had manifefted from his earlieft years laid claim to 
the efteem and affection of the people over whom he was 
deftined to reign. At this period, courage in the great 
was regarded as almoft the only virtue: courage and fuper- 
ftition then made up the whole fyftem of human duty. 
The clergy, notwith{tanding their revenues, paid very little 
attention to the morals of the people, and were, if poffible, 
lefs folicitous about their own charaéter: the vices in which 
they openly indulged, and the paffions to which they gave 
free reins, drew upon them a juft degree of contempt; of 
which they avenged themfelves, by having recourfe to the 
engine of perfecution. In this they were encouraged by 
the king, who, by not oppofing, may be regarded as a 
participator of their crimes. One of the early ats of this 
reign was an attempt to fupprefs the.doétrines of Wickliffe ; 
and John Oldcaftle, baron Cobham, was the principal fuf- 
ferer in their defence. ‘This excellent man was doomed to 
bear the moft excruciating torments: he was hung up by 
the middle with a chain, and by a flow fire literally roafted 
alive. The deed was fcarcely perpetrated when the king, 
probably ‘difgufted with the cruelty that had been perpe- 
trated by his fan&tion and authority, refolved to take ad- 
vantage of the troubles exifting in France to make a con- 
queft of that country. hither he led a very large army, 
with which he defeated and almoft wholly deftroyed one fix 
times larger than his own: he immediately advanced into 
the heart of the country, making himfelf mafter of many 
towns. At length he married Catherine, daughter. of the 
French king, and acquired thereby the adminiftration of 
affairs in that kingdom, during the life of his father-in-law, 
fully expe&ting to be appointed his fucceffor. But his 
death, in the year 1422, fruftrated his own and the nation’s 
hopes. His fon, an infant, was afterwards declared kin 
of France and England ; but, poffefling none of his father’s 
heroifm, he foon loft in France all that Henry V. had ac- 
quired. The triumphsin France produced {carcely any ad- 
vantages at home. As the Englifh grew more warlike, 
they became more brutal; and in their eagernefs after fo- 
reign poffeffions, they negleted the cultivation and im- 
provement of thofe at home. The language became more 
barbarous. Chaucer and others, about a century before, 
feemed to have drawn it from obfcurity, and enriched it 
with new terms and combinations; but at this period it re- 
lapfed into its former groffnefs. 

The reign of Henry VI. witneffed much bloodfhed, 
owing to the rival families of York and Lancatter. Thefe 
calamities did not fubfide till the reign of Henry VII., who 
was himfelf of the houfe of Lancafter, and married the 
daughter of Edward IV. of the houfe of York, when an 
end was put to the diffenfions between the different factions 
of the white and red rofe. In the famons battle that fixed 
Edward IV. on the throne of England, it is faid that 
40,000 men were left dead in the field. In this dreadful 
conteft, each party, as it happened to be vi€torious, called 
in the executioner to complete the bloody tragedy begun in 
the field. In the reign of Henry VI. the art of printing 
was firft praGtifed in England by William Caxton. He 
tranflated fome French works, which he printed; and, by 

his new art, gave currency and celebrity to the tranflatiots 
of others. The -pricfls' at this period poffeffed no fimall 
fhare of erudition, as is evident from fome Latin produc- 
tions ftill extant; but learning was feparated from the put- 
pofes of common life, and though not negleéted by the « 
clergy, yet it defcended no lower, the 
confidering it as any concern of theirs. 
The wars in which Edward IV. engaged were long and 

bloody ; and, upon a fufpenfion of arms at home, he pro- 
claimed war with France, which he knew would gratify -his 
fubje€&ts, who have been, at almoft every period of their 
hiftory, more fond of fplendid than ufeful acquifitions. T’o 
profecute this {cheme, he fent to his ally, the duke of Bur- 
undy, a reinforcement of 8000 men; and foon after fol- 

faved himfelf, at the head of a very numerous army. ‘The 
French king was alarmed at this formidable invafion, and 
feeling that he was unable to contend with tagonilt, he 
had recourfe to treaty ; and for a ftipulated fum, Edward 
agreed to lead back his forces to England. ‘Towards the 
clofe of life he indulged the hope of invading France again : 
his parliament confented, and in that affembly of the nation 
the projet was unanimoufly declared to be juft and necef- 
fary. ‘Ihe people feemed pleafed with the profpeét, and 
jie preparations were made for the expedition, when, 
ortunately for the interefts of humanity, Edward died after 

a reign of little more than 22 years. 
Edward V. fucceeded, as we have feen, ee Epwrp,) 

to the kingdom in name, but not in faét: for, long before 
he was capable of ating for himfelf, he was depofed and 
murdered at the inftigation of his uncle, the duke of Glo- 
cefter, who fecured to himfelf the crown under the title of 
Richard III. The infamy of this prince’s charaéter has 
been fully defcribed by every hiftorian of authority. As 
he obtained the government by treachery and murder, fo 
he loft his life in fupport of what he had unlawfully gained. 
At the battle of Bofworth Richard had to contend with 
Henry, earl of Richmond, who was not only completely 
victorious, but was proclaimed king by the unanimous voice 
of the army, on the very fpot in which the cruel Richard 
was flain. By the death of this king, the Plantagenet 
race, which had been in pofleffion of the throne more than 
300 years, became extinét. With him alfo terminated the 
contefts between the houfes of York and Lancafter, in 
which, in the courfe of about 30 years, an hundred thou- 
fand lives were loft either in battle or by the hands of the 
executioner. Thefe diffenfions had reduced the kingdom to 
a ftate of almoft favage barbarity: laws, arts, and com~ 
merce were entirely negleGted ; every thing laudable gave 
place to the practice of arms. The people had attained no 
ideas of pacific government, nor could they applaud or juf- 
tify thofe who cultivated it. In their wars, it is recorded 
to their credit, that the women, however formidable and. 
active, were exempted from capital punifhment, unlefs ac- 
cufed of the undefined and undefinable crime of witchcraft.. 
The clergy were diftin@ from the laity in cuftoms, contti- 
tutions, and learning: they were governed by the common 
law, which was delivered to them by the traditions of their 
anceftors. Asa body, they did not intereft themfelves in. 
the civil polity; and were not difpleafed to fee the laity, 
whom they did not deign to regard as fellow-fubjects, but 
rivals for power, weakening themfelves by continual con- 
tefts: the laity, on the other hand, regarded the clergy 
with blind veneration, which leffened their refpeét and at- 
tachment to the monarch on the throne. 
virtue among individuals of the nation, and the government 
was fubje& to diforders of the moft fatal kind, which per- 
petually produced all the horrors of civil war. bs 
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With the reign of Henry VII. we commence a new era 
in the hiftory of our country. Under his fway we behold 
one of the greateft revolutions that was ever effected by the 
prudence and perfeverance of one great prince: a nation of 
tumult reduced to civil fubordination ; a haughty ariftocracy 
humbled; wife laws enaéted; commerce reftored ; and the 
“arts of peace cultivated and encouraged by a people, to 
“whom before, war, only was delightful. ‘The whole go- 
vernment put on a new form, and Henry was one of the 
moft ufeful monarchs that ever held the fceptre of thefe 
kingdoms. ~ 

The firf€ care of Henry was to unite the interefts of the 
houfes of Lancafter and York, by marrying-Elizabcth, the 
daughter of Edward IV. His reign began very aufpi- 

* cioully by a ftri& obedience to the laws, which he ever after 
enforced with firmnefs and dignity. Before his reign it had 
been ufual to take away the lives of thofe attainted of trea- 
fon ;, but Henry thought it fuffivient, in moft cafes, to de-: 
prive thofe taken in arms of their fortune and eftates, which 
he applied to his own ufe. By thefe means he deprived his 
enemies of thé power of injuring him; and he was enabled, 
by new acceflions of wealth, to perform many a€is of libe- 
rality. He is faid to have releafed all prifoners for debt in 
his dominions, whofe debts did not amount to forty fhil- 
lings, and paid the creditors their whole demand from his 
own Coffers. He has been accufed of avarice, but it is 
doubtful whether his conduc in this refpe@ does not rather 

merit the applaufe of ufeful economy. His government 
was difturbed by attempts at fetting on the throne Lambert 
Simnel, as earl of Warwick ; and afterwards by a fimilar 
attempt with regard to Perkin Warbeck. In the year 
1499 he freed himfelf from thefe confpiracies, by the con- 
viction and execution of Perkin and the feigned earl of 
Warwick. After this, the reign of Henry was truly 
vefpe€table : his government was formidable to his own fub- 
jects, and claimed the refpe& of rival potentates. He paid 
much attention to the wants of the lower claffes, and was 
-anxious to deprefs in the fcale of power the nobility and 
clergy. From thefe moft of the calamities of former reigns 
had refulted ; and on that account he contrived means to 
leffen their authority in the fate. He allowed the nobility, 
by a law paffed in his reign, to alienate their eftates; and 
he diminifhed, as far as he was able,. the privileges claimed 
by the clergy as their right. He was, at the fame time, a 
friend to the people, who in former periods were the fure 
vidiims of powerful ambition and revenge. They, in all 
cafes, were the fufferers, on whatever fide they fought, if 
‘they had the misfortune to lofe the victory. To remedy 
this, in a great degree, Henry procured the paffing of an 
saét, by which it was eftablifhed that no perfon fhould be 
impeached or attainted for affifting the king for the time 
*being. This wife ftatute ferved to reprefs the defire of civil 
war, as multitudes would naturally take arms in defence of 
‘that fide on which they were ture of lofing nothing by de- 
‘feat, and their numbers would intimidate infurgents. But 
the greateft efforts of this king were direfted to promote 
trade and commerce, which naturally introduced a {pirit of 
liberty among the people, and difengaged them from their 
‘dependence on the nobility. Before this era, the towns 
- owed their original to fome ftrong caftle in the neighbour- 
hood, where the great lord generally refided, maintaining 
at his expence a very large retinue, who, as dependents on 
his bounty, were on all occafions bound to vindicate his 
-caufe. ‘he number of thefe drew together, in or near the 

 ~ fame place, artificers, vi€tuallers, and fhop-keepers, to fur- 
*nith the lord and his attendants with the neceffaries of which 
‘they flood in need. It was the wife policy of Henry to 
a >a 

bring the towns from fuch a neighbourhood, by inviting 
the inhabitants to a more commercial fituation. He at- 
tempted to teach them frugality and the payment of debts ; 
the life of induftry, by his own example ; and never omitted 
to include the rights and principles of commerce, in all his 
treaties with foreign princes, 

At this period the continent, as well as the Britith ifles, 
feemed to be making great advances to improvement. ‘The 
fovereigns of Sweden, France, and Spain, were the en- 
couragers and proteétors of the rifing arts. The Portuguefe 
had failed round the Cape of Good Hope, and Columbus 
had juft made the difcovery of a new world. Henry was 
defirous of following the example fet him, and granted to 
certain enterprizing merchants to go in queft of new coun- 
tries. By thefe and fimilar exertions the king faw his: 
country civilized, the people pay their taxes without infur- 
reétion ; the nobility learning a juft fubordination, the laws 
alone fuffered to infli& punifhment, towns begun to feparate 
from the caftles of the nobility ; commerce every day in- 
creafed, and the {pirit of faGtion was in a great meafure ex- 
tinguifhed. He was at peace with all the world, and 
having iffued a general pardon to his own fubjeéts, he had 
reafon to expe the happinefs to which wife meafures and 
true patriotifm are juftly entitled; when, at the age of 52, 
he died of the gout in his ftomach. In fome refpedts he 
has been regarded as the fecond Alfred, a title to which he 
has a good claim, on account of the great changes which 
he introduced in his kingdom ;—changes which had the 
moft favourable tendency to effet the improvement and 
happinefs of his fubjeéts. 

Henry VIII., the fon to the late king, affumed the 
reins of power under the moft fortunate aufpices. He 
found himfelf in poffeffion of a peaceable and flourifhing 
kingdom; prudent minifters, who knew the wants of the 
people, and were ready to provide for them; anda well- 
ftored treafury. The young king, however, made but an 
ill ufe of the bounties of providence, with which he was fo 
abundantly furrounded. He had been diligently inftru&ted 
in alk the learning of the times; but his ftock of knowledge 
ferved only to inflame his pride, and not to control his vicious 
affections. The love of his fubjeéts was teftified by an 
adulation, which produced the moft mifchievous effects. 
His vaft wealth, inftead of relieving his fubjeéts, or of in- 
creafing the national honour, only contributed to fupply his 
debaucheries, or gratify the rapacity of the minifters of his 
pleafure. The aéts of his life will come more properly 
under the article devoted to his name. In this place it will 
be fufficient to obferve, that he was perpetually falling 
from one extreme to another, and agitated by contrary paf- 
fions ; it became doubtful to his fubjects in what manner 
they fhould a&, or what they fhould believe, fo as to ob- 
tain his approbation. His conduét as a king was marked 
with the moit atrocious acts of tyranny ; he expected every 
one to fubmit to his will, however frequently that will was 
changed; yet his reign is memorable on account of the 
reat revolution that was achieved in it by the celebrated 
+ bees for a full account of which we refer to the article 
Lutuer. At firlt the king wrote again{t the doétrines 
avowed by the former; and for his ability and learning, 
obtained from the pope the title of “ Defender of the 
Faith,”’ a title which has been continued to his fuceeffors - 
to the prefent time. He afterwards revolted from the Ro- 
man church, and required that his fubjeéts fhould acknow~ 
ledge him, and him only as head of the church of England. 
The parliament, entirely dependent on the king, fided with 
him in his views of feparating from the church of Rome, 
and readily complied with his other meafures to sc) at 
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the reformation, Henry, who was an artful politician, 
knowing that his parliament was devoted to his will, made 
ufe of the opportunity to render himfelf abfolute. He ac- 
cordingly oppofed the parliament againft the monks, and 
obtained their fuppreffion, While parliament was buly in 
fuppreffing the religious houfes, molt of which were houfes 
of infamy, the king was devifing methods of deftroying the 
ower of the fuppreflors. ‘his was the origin of the un- 

Fimnited power which he now affumed: he had a moft com- 
plying parliament, ready to fanction not only what he did, 
which in many iuftances were deeds of the darkeft hue, but 
likewife what he intended to do. He was not wanting to 
ftrengthen his own power, and claimed the fame obedience 
to his proclamation as to the acts of the whole legiflature. 
No king of England, as will be feen hereafter, lived fo 
much the terror of his people. Some perfons wielding a 
{ceptre have been tyrants, from the frequent revolt of their 
fubjects ; fome, from being mifled by favourites; and fome, 
from a fpirit of party: but Henry VIII. was cruel, from a 
difpofition which feemed prone to infliG mifery on all about 
him; he wasa favage in government, in religion, and in his 
own family: yet fuch are the infcrutable difpenfations of 
heaven, that while the harmlefs Henry VI. was dethroned, 
imprifoned, and aflaflinated, the prefent tyrant was per- 
mitted to die a peaceable and natural death, if we except the 
fufferings which a guilty confcience cannot fail to inflict, 
Fortunately perhaps for the people, Henry contrived to dif- 
fipate all thofe treafures af which his tyranny plundered his 
fubjects : he died poor, and tranfmitted the crown to his 
fon and fucceflor as dependent on the people for their fup- 
plies in parliament as at any former period, The wanton 
profufion of princes is always hurtful to themfelyes; but in 
many inftances it has been beneficial to their fubjects, by 
reventing greater evils, If Henry VIII. had been more 
rugal, he would probably have been more dangerous. 
The charaéter of Edward VI. has, under his own name, 

been ‘defcribed. He died at too”early an age to aé& for 
himfelf; but during his fhort reign, the principles of the 
reformation were encouraged; people were allowed to ufe 
or difufe the practice of confeffion, as they thought fit ; 
images were taken from the churches, priefts were allowed 
to marry, the mafs was abolifhed, and a liturgy was drawn 
up, which, with very few alterations, has been continued 
to the prefent times. Such important changes could not 
be effected without danger: iufurreétions were excited in 
many parts of the kingdom, which were without much dif- 
ficulty fupprefled, though many were the victims of the 
unhappy contetts. 

The reign of queen Mary was marked with cruelty and 
bloodfhed. She reftored the Roman Catholic religion, and 
without hefitation burnt, or otherwife deftroyed, all who 
fearlefsly qppofed her will, and the will of her infamous 
miuifters, Benner and Gardiner. The reign of this fove- 
reign was fortunately fhort; yet, in fomewhat lefs than 
four years, five eminent and confcientious prelates, 
twenty-one minifters, and more than eight hundred fubjeéts 
of lower rank in life, were configned to the flames for main- 
taining what they believed to be truth: betides thefe, we 
have no accurate account of the numbers who died in prifon, 
by more lingering and more cruel deaths than even the 
fiames of Smithfield could infli& ; nor has it been recorded 
how many, through fear of death, facrificed a good con- 
fcience, and thereby endured for the remainder of their 
lives fufferings a thoufand times worfe than the death which 
a tyrant is enabled to order. 

Elizabeth, whofe chara&ter and government have been de- 
lineated in the lait volume, reftored the principles of the 

reformation, and advanced the kingdom to the higheft pitch 
of {pleudour, She had been nurtured in the fehool of ad. 
verlity, and drew from it leflous of the higheft importaneg 
to her future conduct, While fecluded from the bufy 
world in a lonefome prifon, the was employed in the ime — 
provement of her mind, and in devifing methods of reform. — 
ing the church, fo foon as providence fhould make way for — 
her government ; and one of her earlieft atts as fovereign 
was to eflablifh the reformed religion, The people readily 
feconded her defigns: they perceived the ill ufe which the 
papifts had made of their power in the laft reign; and they 
were willing to fuppofe that the favage aéts, which had 
been committed by Mary and her bithops, were the necef- 
fary confequences of the faith which they efpoufed, and ia 
behalf of which they effeéted their cruel purpofes, Eliza- 
beth foon affembled her parliament, the reformation was 
finifhed, and that form of religion was eftablifhed which is 
now deemed the religion of the cauntry. The clergy, in 
eneral, fubfcribed to the new forms: of nearly ten thou- 
and who were in poffeffion of benefices of different degrees 
of rank and value, fcarcely more than an hundred chofe to 
quit the emoluments of their office, rather than abandon 
the principles to which they had adhered in the laft 
reign. ‘ ‘Thus,’’ fays an hittorian, ‘ England changed 
its belief four times fince the acceflion of Henry VIII.” 
Strange that a people, who are fo refolute, fhould 
be guilty of fo much inconfiitency! that the fame 
sie who this day publicly burn heretics, fhould the 
next not only think them guiltlefs, but conform to their opi- 
nions. Elizabeth, though firmly fixed en her thzone, had 
enemies in almoft all the neighbouring potentates; who en- 
deavoured by every means in their power to excite difcon- 
tent among her own Catholic fubjeéts, In this fituation, 
fhe could only rely upon the refources which proceeded 
from the affeGion of her fubjeéts, and the wifdom of her 
adminiftration, Her governing maxim was unqueftionab 
founded in wifdom ; it confifted in acquiring the efteem an 
affection of her people. ‘She was an economilt of the na- 
tion’s money, and {paring in her rewards to her favourites. 
She diftributed rewards and punifhments with impartiality ; 
knew when to flatter.and when to upbraid; could diffemble 
fubmiffion and preferve her prerogatives; fhe ftudied the peo- 
ple the was to goyern, and not unfrequently flattered their 
follies in order to fecure their hearts. 

The errors of this fovereign, and the aéts of cruelty to 
which fhe gave her fanction, have been defcribed in her own 
life, or in that of archbifhop Cranmer, or will be found 
hereafter in the article Mary queen of Scots, or in other 
parts of this work of minor confideration ; but it muit be 
obferved here, that whatever punifhments or cruelties were 
exercifed in this reign, they moftly fell upon the great, and 
in no inftance were the people more happy internally, or 
more formidable abroad, than during this period. It will, 
however, be readily admitted, that it was not owing entirely 
to the queen that the nation was fo completely profperous 
at this period; the people, as if fpontaneoufly, began to 
exert their native powers, and every art, and every genius 
put forth alltheir vigour, The Englifh could not boaft of 
new or {plendid acquifitions; their influence in foreign courte 
was extremely limited, but commerce grew up and flourifhed, 
The people began.to feel the effeéts of their own exertions, 
and to underitand in what confifted the independency of 
a great nation; and England became at once laborious, 
enterprizing, powerful, and in a degree polifhed and polite. — 
The fuccefsful voyages of the Spaniards and Portuguefe-ex- — 
cited their emulation: they fitted out feveral expeditions 
with a view of difcovering @ northern paflage to a 
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though difappointed in their firft and principal obje&, their 
voyages were not wholly fruitlefs. ur countrymen, Ca- 
yendifh and fir Francis Drake, circumnavigated the globe, 
and difcovered in the profecution of their voyages a fkill and 
prowels very fuperior to the moft experienced navigators of 

_thofe nations who led the way in nautical difcovery. Sir 
Walter Raleigh, without any afliftance from government, 
colonized New England ; and thefe expeditions at length 
formed one of the moit powerful marines of Europe, which 
in a very fhort time was enabled to oppofe the fleet of Spain. 
(See Armava.) The fuperiority obtained by the Englith 
at fea, at this period, gave them a fort of naval fovereignty 
which they have ever bee inviolably preferved, and which, 
we truft, they will very long maintain, notwithftanding the 
boaftful language of the prefent emperor of France. Tf, 
for wife purpofes, he mut {ubject the continent to his power 
and controul, we truft that our own iflands will, by union 
among the people, be freed from the tyranny which he has 
for many years been exerciling among other nations, which 
have evidently been facrificed by their own want of unani- 
mity, and by the mifmanagement of their fovereigns. 

In the reign of Elizabeth, external commerce was not 
more cultivated than internal manufactures. Flemifh ma- 
nufacturers, who had been perfecuted at home, fled to Eng- 
Tand for an afylum, which they found, and for which they 
made ample amends by the arts which they introduced, and 
the induftry which was excited by their example, and by the 
wealth which their labours acquired. In polite arts and in 
literature the Englifh excelled all other nations. The reign 
of Elizabeth has: by fome writers been denominated the Au- 
uftan age of literature. The difputes caufed by the re- 
cece: of religion had retarded the progrefs of our lan- 
guage among the powerful, but they excited a fpirit of en- 
quiry among the middling and lower orders. of fociety. The 
people began to read, and being allowed to. yerufe the bible 
in their own language, their morals, and perhaps their taite, 
rapidly improved. The reformers, who had: fled from the 
perfecutions of Mary, returned’ to promulgate their doétrines 
at home, and by a refidence abroad their language was cor- 
rupted by foreign idioms and barbarous phrafes.. Thefe 
archbifhop Parker fet himfelf affiduoufly to reform, as well 
by his ownexcellent example as by precept. He corrected 
the Englifh tranflation of the bible, and printed’ it. with 
royal magnificence. His own ftyle poffeffed all the: elo- 
quence of the times; it was manly and concife, but wanted 
fmoothnefs. 

Such were the leading improvements in Elizabeth’s reign; 
and, fays a good writer, “if we look through hiftory and 
confider the rife of kingdoms, we fhall not find, in all its vo-. 
lumes, fuch an inftance of a nation becoming wife, powerful, 
and happy in fo fhort a time-- The fource of our felicity 
may be traced to the reign of Henry VII., and though the 
ftream was interrupted by intervening tyrannies, yet, be- 
fore the end of Elizabeth’s life, who was his grand-daugh- 
ter, the arnt became the mott polifhed and the moft hap- 
Py people upon earth. Liberty, it is true, as yet con- 
tinned to fluctuate: Elizabeth knew her own power, 
and often ftretched it to the very limits of defpotifm ; but 
when commerce was introduced, liberty neceffarily entered 
inits train; for there never was a nation completely com. 
mercial, and at the fame time perfeétly defpotic.” 
— Onthe death of Elizabeth James.VI. of Scotland fuc- 
ceeded to the throne of England, with the univerfal appro- 
bation of all orders of the ftate. Elizabeth bequeathed him 
her crown almoft with her laft breath; he was the neareft in 
the order of ducceflion, and he had all the fan@ion which 

confer.. He began his:reign by a laudable. 

attempt to unite both kingdomts into one, which he effeéted 
without much difficulty, and from that period the two 
kingdoms have been governed by one fovereign. James, 
though ufed to arbitrary power, fet himfelf to ftudy the 
Englith laws, by the authority of which he refolved to go- 
vern. Whether he did not comprehend their full import, 
or that his habits were too much fixed to fubmit to the ne- 
ceflary changes which his new fituation required, it would 
be ufelefs to enquire ; but it is certain that his whole reign 
was marked with difputes between him and his parliament. 
The king was ever attempting to keep the royal {plendour 
unfullied ; the o*her aiming at leflening the dangerous part 
of the prerogative: the one labouring to preferve the laws 
and inititutions of former reigns; the other as ftedfaft in 
afferting the inherent privileges of mankind. When the 
parliament refufed a fubfidy, the king was defirous of avail- 
ing himfelf of the precedents fet by other monarchs, by ex- 
torting a benevolence. The houfe of commons felt their 
confequence as the protectors of the people, and remonftrated 
againft every aét of arbitrary power, as incompatible with 
their rights and privileges. Thefe attempts of the crown, 
and the refiftance of the people, continued through the 
whole reign, and firit gave rife to that {pirit of party which 
has ever fubfifted in England, the one Ade declaring for 
the king’s prerogative, the other for the rights and liberties 
of the fubje&. 

James exhibited much moderation with regard to thofe 
whe did not think on religious fubje@ts as he was accuftomed 
to think, and who did not conform to the eftablifhed forms 
of church difcipline, wifely judging that men fhould be pu- 
nifhed for evil a€tions, and not for erroneous opinions. The 
confpirators againit his government, as will be feen in his 
life, were feverely punifhed; but he cultivated the arts of 
peace, and obtained as a juft reward the general good will 
of the nation. It has been afcribed to this monarch that 
the Englifh have attained to a noble freedom of thought, 
and the dignity of jultifying their opinions. - James neither 
cultivated nor underftood foreign negoCiations or alliances. 
His reign was marked with none of the fplendours of tri- 
umph,.nor with new-conquefts and acquired dominions; but 
the arts were filently advancing in improvement ; reafon was 
extending her influence, and defcrying a thoufand errors in 
religion and government that had been rivetted by long pre- 
{cription,. The people began to think for themfelves, to 
eitimate-their nghts and confequence: the reformation had 
introduceda {pint of liberty, even at the time that the con- 
ititution and the laws weve built upon arbitrary power. 
“ James,” fays the hittorian, “ tanght them, by his own 
example, to argue upon thefe topics ; he vindicated the di. 
vine right of kings againft the natural privileges of the peo- 
ple: the fubje& began in the controverfy, and it was foon 
difcovered that the monarch’s was the weakett fide of the 
queftion.”’ 

Charles I. afcended the throne in the year 1625, and was 
extremely popular, as well on account of his own virtues and 
addrefs, as in refpect to the fortunate circumflances in which 
he was placed. The country was in a pecceable and flou- 
rifhing flate: his till to the crown was undifputed, and he 
had formed an alliance with one of the moft powerful mo- 
narchs that everreigned in France, whofe fifter he had married. 
The pleating profpect wasof fhort continuance; the people 
had learned to reafon: they felt their own power, and it was 
determined in parliament to oppofe the ancient elaims of the 
crown, Charles had been taught to confider the royal pri. 
vileges as facred pledges, which it was his duty to defend ; 
his father had implanted the do¢irines of hereditary and in. 
defeafible right early in his mind, James contemplated 
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thefe do@trines in theory, but it was foon the fate of Charles 
to affert and defend them by action. He miltook the genius 
of the people he had to govern; they had imbibed the 
principles of liberty; but he wifhed-to a& by maxims and 
precedents that had their origin in times of ignorance and 
flavery. ‘The late king had been forced into breach with 
Spain, and Charles gave early indications of a defpotic temper, 
which rendered the parliament remifs in furnifhing him with 
money for carrying on the war. Ina fhort time his favour- 
ite Buckingham perfuaded him to take the part of the 
French Hugonots, in their quarrel with the crown, They 
were ill fupported, and the protettant intereft received an 
irrecoverable blow in France. ‘The blame was attributed 
by the people and parliament to Buckingham, who was af- 
faffinated by Felton. This the king laid ferioufly to heart, 
though it did not deter him from his arbitrary proceedings. 
For itera! years Charles reigned without affembling a par- 
liament, during which he did as he pleafed, promulgating 
laws, and impofing taxes on his fubjeéts to the great mortifi- 
cation of thofe who felt for their liberties as men and Englifh- 
men. He laid arbitrary impofitions upon trade, which many 
refifted : he levied monies upon monopolies of falt, foap, and 
other neceflaries of life. His government became every 
day more unpopular, and Burton and Prynne wrote 
againit the proceedings of the court. 
fecuted for their writings in the ftar-chamber in a very 
arbitrary and cruel manner, and punifhed with fo much 
feverity as excited an almoft univerfal indignation againit 
the authors of their fufferings. The king next made ufe 
of Laud and Strafford as inftruments in carrying on his 
defpotic meafures. Thefe he was ina fhort time obliged 
to abandon to an ignominous death on the feaffold. Charles, 
in the early part of his reign, had paffed the petition of rights 
into a law, which was intended by parliament for the future 
fecurity of the liberty of the fubje&t, by which it was 
enacted ** that no man hereafter fhould be compelled to 
make any gift, loan, benevolence, tax, &c. without com- 
mon confent of parliament.’? This principle he perpetually 
violated till at length a civil war broke out. Notwithftand- 
ing the many acts of tyranny and oppreffion, of which the 
king and his minifters had been guilty, yet multitudes fided 
with the court and joined the ftandard of Charles. Many of 
the nobility and gentry were attached to the crown, and 
confidered their own honours as connected with it, and no 
inconfiderable part of the landed intereft joined the king. 
The parliament claimed for themfelves the executive power, 
and were favoured by moft of the trading towns and corpo- 
rations; but its great refource Jay in London. The firft 
battle was fought at Edge-hill, in Warwickfhire, in which 
the royalifts were fo far triumphant that parliament was 
obliged to inyite the affiftance ofthe Scots, who entered 
England with 20,009 horfe and foot. From this period 
war was carried on with various fuccefs, till at length the 
king was overpowered, reduced, imprifoned, tried, and finally 
beheaded. The character of this prince will be found under 
the article Cuarvss I. With the death of the king, the mi- 
feries of civil war terminated, and the parliament, which was 
triumphant, had now no enemy to fear, except thofe very 
troops whieh hitherto had been inftruments in their hands, 
in achieving their defigns.. At firft they hoped to difband 
the troops; but Cromwell, who was the rival power in the 
ftate, had other projects to accomplifh. He had already 
rendered the army in a great meafure independent of the 
parliament ; and now formed-»a council of officers, and 
another of common foldiers, called agitators, who were ap- 
ointed to enquire into the grievances of the military, and 
ay them before parliament. As the commons, from necef- 

They were pro-, 

fity, granted their requefts, the army rofe in their de 
till at length the parliament enjoyed but the fhadow of 
thority. It, however, pafled an a&t, making it hightr 
to acknowledge Charles Stewart, fon of the deceafed ki 
as fucceffor to the throne. They likewife voted the houfe,— 
of lords ufelefs and dangerous, and pafled an aé for the — 
abolition of all kingly power. A great feal was made, on — 
one fide of which were engraved the arms of England and. 
Ireland, and on the reverfe was veprefented the honfe of — 
commons fitting, with the motto, The firit year of free-. 
dom, by God’s blefling reftored 1648.” Nomeafure waa, 
omitted that could probably eftablifh the power of the 
ufurper, and exclude for ever the kingly power in England., 
Much was done for retrieving the glory of England at fea, 
Cromwell and Ireton excited the jealoufy of the republi-| 
cans, who contrived firft to employ them in the reduétion 
of Ireland, and afterwards againft the Scots, who had ac-. 
knowledged and received Charles IL. astheir king. Almoft 
immediately, by the moft unparalleled exertions, a fleet was. 
produced fuperior to any that had ever been feen in Europe. 
An a& of navigation was pafled, and war was declared, 
againft the Dutch, who were till then regarded as invincible 
at fea. Cromwell, from his fuccefles-in Scotland, found. 
little difficulty in obtaining the honour of being declared 
commander in chief of the Englifh army. Admiral Blake, 
aud other naval commanders, carried the terror of the Einglifh. 
name by fea to all quarters of the globe, and Cromwell, 
having little employmeat, began to think how he might 
eftablifh his own authority paramount to that of the ftate. 
On the zoth of April 1653, at the head of 302 mufqueteers, 
he diffolved the parliament, opprobrioufly driving the mem-, 
bers, about one hundred in number, out of their houfe. 
He next annihilated the council of itate, with which the 
executive power was lodged, and transferred the adminiftra- 
tion of government to about 140 perfonr, whom he fume 
‘moned to Whitehall on the 4th of July 1653. After this 
he was declared lord prote&tor; which, however, did not: 
comport with his ambitious views ; he was defirous of the 
name, as well as the power of king, to which he could never 
arrive ; and in September 1658, he died after an ufurpatic 
of nearly five years. See CromweLt. ; 

From Charles’s death in 1648, to the deceafe of Crom- 
well in 1658, England was unqueftionably improved equally 
in riches and power ; befides the introduction of the navi- 
gation a&, which was eftablifhed in the reign of Charles IT. 
and which has been regarded as the palladium of Englith 
trade ; monopolies of all kinds were abolifhed, and liberty 
of confcience to all feéts was granted, which was highly» 
advantageous to the population and manufaétures of the 
country. Under Cromwell, the arts, {ciences, and literature 
were not much encouraged, yet he did many things worthy 
of praife; and as his genius and capacity led him to the 
choice of fit perfons for the feveral parts of adminiftration, 
fo he paid fome regard to men of learning, and particularly 
to thofe entrufted with the care of youth at the univerfities. 
Richard, his fucceffor, poffeffed none of the talents for bufi- 
nefs, nor indeed any activity of difpofition, for which his 
late brother was fo celebrated, and was in a very fhort time 
driven, without refiftance, into that obfcurity for which his _ 
temper was better adapted, than for the bufinefs of govern- 
ment. The refignation of his power made way for (| | 

Charles II. who returned to the throne of his father by 
the general concurrence of the people; this was in the year 
1660, and for fome time he feemed defirous of promoting — 
the people’s happinefs, though he did not forget to avenge 
himielf on the enemies of the late king; the bodies of — 
Cromwell, Ireton, and Bradfhaw were taken air, 
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gad treated with every indignity, Of thofe who fat in 
judgment on Charles I, fome were dead, others had left the 
country, and fome the reigning prince thought deferving of 
mercy, but tem were devoted to almolt immediate deltruc- 

‘tion. Thefe bore their fufferings with the conftancy of 
martyrs dying in a good caufe, thanking heaven in the ex- 
treme of their torments, that they were allowed to be wit- 
nefles of the truth. It was now to be feared that the tide 
of loyalty would bear away in its courfle all the former 
mounds of freedom. Parliament feemed to concur in all the 
dcfiens of the court, and even to anticipate its wifhes ; but 
the monarch was by no means attentive to thofe who had 
followed him in his misfortunes; his pleafares and his flat- 
teries engroffed all his cares, and exhaulted his finances, fo 

_ that he had nothing left, and, apparently, no with to pay the 
debt of gratitude. From thole who would willingly have 
expoftulated with him on his mifconduét, he fled, and en- 
deavoured to forget every kind of fericus bufinefs in fcenes 
‘of mirth, riot, and debauchery. By his own example, he 
undermined the principles of religion, and the nation, prone 
to extremes, exhibited every fpecies of licentioufnels, which 
was practifed in the moft diffolute court that ever exifted in 
England. Charles II. though without a pretence to reli- 
gion, permitted the perfecution of fectaries, which excited 
among thofe, who were objects of it, a plan for a general 

 infurreGtion. The plot was difcovered, and the confpirators 
were taken and executed. This circumftance afforded a 
pretext for continuing the parliament then fitting ; and 
-repealing the aét for triennial parliaments, as being danger- 
‘ous in times of commotion. This parliament was fo com- 
pletely fubfervient to the will of the king, that he might, 
avith activity, have become abfolute. They confirmed the 
infamous doétrine of paffive obedience by a folemn aét, and 
affizned the king a revenue of twelve hundred thoufand 
pounds, a fum which none of his predeceffors had ever pof- 
fefled ; neverthelefs his prodigality rendered him indigent, 
and inflead of defiring an afcendancy over his parliament, 

_he was content to be a perpetual dependent on their bounty. 
His prodigality and libertinifm foon alienated the affections 
of his fubjeéts, which in the fhort period of two years were 
changed to a contempt of his perfon and adminiftration. 
The war, in which he engaged with the Dutch, was unat- 
tended with any brilliant fuccefs, and the enemy’s attempt- 
ing to fail up the river Thames excited clamours againft the 
government. The people began to compare the prefent 

State of things with the meafures and adminiftration of 
Cromwell ; in the one cafe they enjoyed fecurity at home, 
and claimed the highelt refpeét from furrounding nations ; 
an the other every principle, private and public, was forced 
fo give way to the paffions of the fovereign, which he was 
determined to gratify at any expence. Uniformity in reli- 
gion became the popular cry, and, in 1673, the teft aét was 

_ paffed, obliging every perfon in ot under government, not 
only to take the oaths of allegiance and fupremacy, but 
receive the facrament of the Lord’s-fupper in fome parifh 
church, before competent witnefles, and fub{cribe a declara- 
tion renouncing the do@trine of tranfubftantiation. This 
was levelled againft the duke of York, the king’s brother, 
who was an avowed papift, and whom the parliament wifhed 
to exclude from the throne. The fears and difcontents of 
the nation were vented without reftraint, which gave great 
offence to the court. A great degree of feverity was exer- 

_cifed againft the nonconformifts to epifeopacy, and every 
‘means taken that was likely to reprefs the rifing {pirit of the 
country. It was known or violently fufpeéted that Charles 
was a penfioner on the court of France, his parliament in 
4677, addreffed him to make war upon that country, which 
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he refufed. The people became exafperated againf almoft 
all public meafures ; the king was alarmed with the profpeét 
of a civil war, and made confiderable conceflions to avoid 
the odium which his paft condué had juftly incurred. Many 
of the leading members of parliameat had however deter. 
mined on fuch a change as fhould exclude the duke of York 
from the crown. ‘To forward this the famous plot of Titus 
Oates was contrived, which charged the papits with a 
defign of murdering the king, and of introducing popery by 
means of the Jefuits, as the eltablifhed religion of the country. 
Several refpectable perfons were tried and convi¢gted, princi- 
pally on the evidence of Oates, who was unworthy of credit, 
A bill was brought into parliament to exclude the duke 
from the throne, which was pafled in the commons, but was 

thrown out in the houfe of lords. A plot was now invented 
on the other fide, in which the principal proteftants were 
accufed of an endeavour to dettroy the king. For this, on 
the evidence of lord Howard, a man of infamous charaéter, 
lord Ruffel, who had been zealous in his oppotition to the 
popih fucceffion, Algernon Sidney, and other diftinguithed 
characters, were tried and executed. The terror which the 
meafure carried with it intimidated the bef friends to their 
country ; it filenced the oppofition of the city of London 
and other corporations, and the duke of York triumphed ia 
the viétory which had been obtained by perjury. From this 
period the reign of Charles was as abfolute as that of any 
monarch in Chriftendom, but the fpirit of freedom, which 
the people had imbibed, ftruggled hard againtt the f{pirit of 
obedience, which the clergy attempted to inculcate. An- 
other civil war threatened the nation ftill more dreadful than 
the former, as the forces were more equally divided ; but 
fortunately for the peace of the country, the king was fud~ 
denly feized with an apopleétic fit, and died in the fifty- 
fourth year of his age. 

Though England, during the reign of the fecond Charles, 
was agitated by contending interefts, yet commerce conti- 
nued to increafe ; its good effects had been duly appreciated, 
and multitudes were ready to turn their wealth and induftry 
into this courfe. Many new manufactures were introduced, 
and many old ones brought to perfeétion, When France, 
by fhameful and wicked policy, banifhed her beft fubjects, 
the proteftants, England opened her arms to receive them, 
and with them fhe received large acceffions of national 
wealth. To the affi&tious and exile of this monarch we 
are indebted for many of our beft vegetables which were in~ 
troduced by his followers from the continent. - Science and 
literature made rapid progrefs during this reign: Newton 
and Tillotfon; Burnet and Shaftfbury ; Butler and Dryden 
flourifhed at this period: the Royal Society was inftituted, 
and from this time our countrymen took the lead in every 
ufeful feience, and they have maintained their fuperiority 
to the prefent hour. Nor mutt it be forgotten, that if 
Charles was the firft of our monarchs who claimed the pro- 
tection of ftanding forces, yet to him and his brother we ave 
indebted for fome very important improvements in the art 
of thip-building, an art which has given us a preponderating 
balance among the nations of the world, and which, we 
truft, will, in the hands of an over-ruling providence, pre- 
ferve us from that overwhelming ruin in which almoft all 
the empires of the continent are involved. 

The oppofition, which during the late reign had thaken the 
throne, vanifhed almoft entirely at the acceflion of James If. 
The affeGtion of the people feemed to know no bounds whenthe 
king, as it were, fpontancoufly made a declaration in favour 
of the church of England, That church, to flatter the pre- 
judices of the prefent and late monarchs, had authoritatively 
from the pulpit and prefs pronounced all refiftance to a 
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reigning fovereign unlawful: a doétrine which, however 
pleafing it might be to the feelings of the king, proved fatal 
to his peace, and, in the event, drove him from the king- 

dom. The army and people fupported him in crufhing 
‘an ill-concerted rebellion of the duke of Monmouth, who 

pretended to be the lawful fon and heir of Charles []., and 

had affumed the title of king. The duke was taken and 

was beheaded ; and fome hundreds of his adherents lott their 

lives likewife by the inftrumentality of judge Jeffries and 

colonel Kirke, names that have been defervedly handed 

down to polterity with every infamy that can attach to 

human nature. James, with fuch afliftance, determined to 

try how far the church of England would agree in the prac- 

tical aflertion of the doétrine of non-refiltance. He was 

fet upon introducing popery as the eftablithed religion of 

the country. He laid pretenfions to a power of difpentfing 

with the known laws; he inftituted an illegal eccletialtical 

court, and openly received and admitted into his privy 

council the pope’s emiffaries, and gave them more refpect 

than was due to the minifters of a fovereign prince. He 

fent an embafly to Rome, and received, at his court, the 

pope’s nuncio, and, to crown all, his encroachments upon 

the civil and religious liberties of his people were car ied 

beyond all bounds, even to the difguft of Roman catholics 

themfelves ; and the pope was too good a politician not to 

know that the courfe taken by James mutt eventually ruin 

the caufe which he profeffed to advocate. The church of 

England took the alarm, when the king had ordered a de- 

claration to be read, by which every reftraint on popery was 

removed. Seven bifhops refufed to comply with their fo- 

vereign’s order, and prefented a petition to excufe their re- 

fufal. They were cited before the council to aufwer for 

their conduct, and adhering to their refolution, were com- 

mitted to the Tower, profecuted by the attorney-general for 

fedition, tried, and glorioufly acquitted. The joy of the 

people, on this occafion, was inexprefiible : the city and 

the country feemed at once to catch the fhouts of exulta- 

tion. James heard the intelligence with fullen filence, and 

evident indignatiou, while he was at dinner in his camp. 

From the church he turned to his army, who proved equally 

hoftile to his views. Oppolition, however, ferved only to in- 

creafe his zeal, till at length fome of the principal people 

in the country refolved to apply for relief to William, prince 

of Orange, who was at once the nephew and fon-in-law of 

James If. William, who wasan able politician, and ambi- 

tious of wearing the crown of England, readily liltened to 

the propofals made him, embarked in their caufe, and landed 

a large army almoft before his defigns were fufpected by 

the court of James, who, in a few days deferted their old 

mafter, and fought protection from the new. The old king 

was now deeply convinced of his errors, and would gladly 

have retraéted his meafures, but it was too late: he found 

himfelf abandoned by his army and fleet, and learnt, with 

apparent confternation and horror, that the prince of Den- 

mark and his favourite daughter Anne had gone over to the 

prince of Orange. On this intelligence he is faid to have 

wept bitterly, exclaiming, ** God help me, my own children 

have forfaken me.”? He now hung over the precipice of 

deftru@ion, invaded by one fon-in-law, abandoned by another, 

hated by his fubjeéts, and held in utter deteftation by the 

‘friends and relations of thofe who had fuffered by his cruelty. 

He aflembled the few noblemen who {till adhered to his 

caufe, and demanded their advice and afliftance. Addrefling 

himfelf to the earl of Bedford, father to lord Ruffel, who 

had been beheaded at the inftigation of James in the pre- 
ceding reign, ‘ My lord,” faid the dejeéted monarch, 

* you are an honeft man, have great credit, and can do 

me fignal fervice”’ ‘ Alas! fir,” replied the earl, * Ia 
old, and very feeble, and can afford you but little fervice, 
but J once had a fon that could have affilted you in this ex= — 
tremity, but heis no more.’”’ James was fo ftruck with th 
reply, that he could not fpeak for many minutes. After 
this he almoft inftantly refolved to abandon his country, and 
feek for himfelf, his queen, and his fon, real or pretended, — 
then only fix months old, an afylum in France, where he 
paffed the remainder of his life among a people who pitied, 
ridiculed, and defpifed him. : 

From this moment the conftitution of England, which had 
fluctuated for ages, was fixed. The nation, reprefented by 
its parliament, determined the long contefted limits between 
the king and the people: they prefcribed to the prince of © 
Orange the terms by which he was to rule, and appointed — 
him king jointly with Mary, who was the next protettant 
heir to the crowo.. They were fhortly after crowned by the 
titles of William ITI. and Mary, king and queen of England, 
The prince had hisambition amply gratified, and his wifdom 
was repaid with that crown which the folly of his predeceffor 
had thrown away. 

The power of William was limited on every fide, and he 
met with an oppofition from parliament which he did not 
expea. His chic! obje€&t was to humble the power of 
France, and he fully anticipated the utmoft efforts of the 
Engliih to fecond his views, but be found them more intent 
upon guarding their domeftic liberties than eager againft 
continental powers; notwitnfanding this, his reign was {pent 
in an almoft u .interrupted courfe of hoftilities with France, — 
at an expeuace fhe had »cver known before. The nation 
had grown cautious through the experience of the two laft 
reigns, and he gave his cuxfent to the bill of rights,” by 
which the liberties of the people were confirmed ard fecured, 
though not in fo ample a manner as might have been done 
at a crifis when a crown was beftowed by the free voice of 
the people. The laft two kings had made a very bad ufe 
of the whole national revenue, of which they had an unlimited — 
ufe, and it was found in their bands guite fufficient to raife and — 
maintain a ftanding army. ‘The revenue was now divided, ‘i 
part of it was allotted for the national fervice of the year, ' 
and was to be accounted for to parliament ; and part, which 
has ever fince been denominated the civil lift money, was” 
given to the kiug for the fupport of his houfe and dignity. 

William was averfe from perfecution, and began his reign 
by attempting a repeal of thofe laws tbat enjoined uniformity” 
of worfhip, aud though he could not do all he wifhed, yet” 
he obtained practical toleration for the diflenters ; and the 
laws againft the papills were rarely executed. He was, 
however, a ftickler for what he regarded as the privileges of 
the crown, and often controverted, aud remonftrated again{t 
the views of his parliament, and was, not unfrequently, arbi- 
trary in his councils. He oppofed with the utmoft vehe- 
mence the bill for triennial parliaments, and, when it had 
aétually paffed the two houles, he refufed to give it his 
royal affent. The houfe of commons, who are or ought to- 
be the reprefentatives of every individual in the country, 
took fire at this abufe of the royal prerogative, and voted, 
with becoming fpirit, “ that whoever advifed the king to 
this meafure was an enemy to his country,”’ and no king” 
has ince ventured upon fo outrageous a proceeding. The 
bill, thus rejected, lay dormant till the next feflions, when” 
William found himfelf obliged to comply. The fame oppo- 
fition and the fame fuccefs attended a bill for regulating 
trials in cafes of high treafon, by which the accufed was” 
allowed a copy of his indigtment, and a lift of the names of — 
his jury, two days before his trial, together with counfel to 
plead in his defence, ae that no oat fhould be indiéte 
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but upon the oaths of two witnefles. It was by inceffant 
flruggles againlt the crown that the invaluable rights of the 
geeete have been tranfmitted to their pofterity ; anda jutt 
regard to thefe rights, civil and religious, was what led them 
to agree to the revolution. In other refpeéts they had no 
reafon to defire a change, nor can it with juftice be imputed 
to the Englifh that they affeét important national revolutions. 
When James was difmiffed, the wealth and profperity of the 
nation were at their higheft pitch, the tonnage of their fhip- 
ping, both for merchandize and war, had been nearly doubled 
in the laft 25 years: the increafe of the cuftoms, the furett telt 
of increafing commerce, and the annuai rental were nearly 
in the fame proportion. Hence a {trong party was formed 
againft the king’s ambitious and warlike purfuits, which 
were not always fuccefsful, and which drained the country 
of much wealt - The Irith were itill defirous of a Stuart 
king, as were many of the Englifh, though they {purned the 
idea of having even James forced upon them by the right 
ofconqueit. Parliament enabled the kine to reduce Ireland, 
“and to gain the famous battle of Boyne, (fee Boyne,) 
which crufhed all the hopes of the exile king, and in 1692 
the marice of France, which had hitherto vied with that of 
England, received an irrecoverable blow in the defeat at La 
Hogue. 

Invafions were threatened, and confpiracies difcovered 
every day agaialt the government, and the fupplies required 
to carry on a continental war obliged the parliament to open 
mew refources for money. A land-tax was impofed, and 
every one’s lands were taxed according to their valuations 
iven in by the feveral counties. ‘To this reign alfo we are 

indebted for the moft important operation in finances that 
ever took place, which was the carrying on the war by 
borrowing money upon parliamentary fecurities, and which 
form what are called the public funds. The proje&tor of 
this fcheme, which has been acted upon, beyond the limits 
of human imagination, (fee Deer, National,) was Mr. 
Charles Montague, afterwards lord Halifax. The argu- 
ment on which he depended to carry his plan into eftect, 
‘was that it would oblige the moneyed part of the nation to 
become the zealous and fteady friends of the revolution, 
hecaufe, after having lent their money to the nation, they 
could have no hopes of repayment or even of intereft for it, 
but by fupporting the exifting government. 

Notwithitanding the advantages which the nation derived 
from the adminiftration of William, he was fubje& to fo 
many mortifications from his parliament, that he ferioufly 
refolved to abdicate his throne, a refolution which he with 
difficulty abandoned, and certainly with the hope of being 
fupported more effectually in the war with-I'rance, but he 
was ina great meafure difappointed, and obliged to conclude 
the peace of Ryfwick in the year 1697; and in the general 
pacification, the only equivalent obtained by the nation for 
an immenfe wafte of blood and treafure, was the king of 
France’s acknowledgment of king William’s title to the 
crown. 

One of the laft and moft important aéts of this reign was 
the paffing of a bill for fettling the fucceffion to the crown 
in the houfe of Hanover, which received the royal affent in 

Shortly after this the king felt his conttitution 
giving way, which he endeavoured to counteract by the 

' exercife of riding, and in one of his excurfions to Hampton 

off with fuch violence that his collar-bone was feverely 
 fraétured, an accident which, in a few da 
dg his life, 

court, his horfe fell under him, and he himfelf was thrown 

8, put an end to 
in the 52d year of his age, and the eleventh of his 

reign. The charaéter of this prince will be more particularly “; 

‘ 
, 
‘ 

given under his own name. It may, however, obferved 

in this place, that he was ill formed for acquiring popularity : 
his manners were cold and forbidding, and he fometimes 
feemed almoft loft to thofe ‘principles of liberty, for the 
fupport of which he had been raifed to the throne. “Never- 
thelefs, the refcue and prefervation of religion, and public li- 
berty, were the chief glury of William’s reign, for under his 
aufpices England fuffered grievoufly in her aétions both by 
fea and land, and the public debt at the time of his death 
amounted to the fum of fourteen millions fterling. 

‘The fucceflor to William was Anne, the fecond daughter 
of king James by his fir wife. She afcended the throne 
in the thirty-eighth year of her age, having fuffered many 
fevere mortifications during the reign of the late king, but 
upon her acceflion fhe followed his fteps, and fhortly after 
declared war againft France, appointing the earl, afterwards 
the duke of Marlborough, to the command of her armies. 
Under this general many important vi€tories were achieved. 
Thofe of Blenheim and Ramillies gave the fir effectual 
checks to the French power. By the former, in 1704, 
the emperor of Germany was faved from impending de- 
ftru&tion, and 20,000 of the enemy were faid to have been 
killed, wounded, or drowned in the Danube. About the 
fame time fir George Rooke reduced the famous fortrefs of 
Gibraltar, which fill remains in our poffeffion a monument of 
the bravery and talents of the Enelifh admiral. The battle of 
Ramillies, fought in 1706, was of the utmoft importance to 
‘the caufe for which the war was undertaken ; viz. to place 
Charles duke of Auftria on the throne of Spain, forim- 
mediately after that vi€tory, the ftates of Flanders affem- 
bled at Ghent, aad recognized Charles for their fovereign. 
In Spain itfelf the Enelifh were-unfuccefsful; the burdens 
of the war falling chiefly on this country, the people, who 
are ever delighted at vitory, began to murmur at the 
taxes impofed on them. Other circumftances led to dif- 
putes refpecting the prerogative, the fucceffion, and reli- 
gion, which created great ferments in the nation and parlia- 
ment. Negociations for peace were carried on fome time, but 
without fuccefs. At this~period the leading parties in 
the nation were whigs and tories, at the head of the former 
was the duke of Marlborough, who fupported by the queen 
was for a continuance of the war, in which her majefty con- 
curred, till means were found to convince her, that it would 
finally prove ruinous to her and the people, and that the 
whigs were inimical to the national religion. The cry of 
“the church is in danger,” at length difplaced the whigs, 
and even drove the duke of Marlborough from the command 
of the army, an ac&t which excited the aftonifhment of all 
Europe, for fo numerous had been the victories acquired 
by his valour, and fo high was his reputation, that his name 
was equivalent to an army. There is little doubt that what- 
ever the faults of the whigs might have heen, the ho- 
nour and interefts of the nation were facrificed to court in- 
trigues and private cabals. In the midft of all the difputes 
the whigs accomplifhed the union between the two king- 
doms of England and Scotland, which has proved of great 
benefit to both, but which at the time excited the mott vio. 
lent clamours againft the projeGtors, The Englifh ex. 
pected nothing from the union of fo poor a vation, but a 
participation of their neceflities ; they contended it were un- 
juft that while Scotland was granted an eighth part of the 
desitlacnre, it yet {hould be taxed only a fortieth part of the 
fupplies. The Scots, on the other hand, conceived that 
their independency would be wholly deftroyed, and the 
dignity of the crown betrayed ; they dreaded an increafe of 
taxes, and were not very anxious for an increafe of trade. 
After fome ineffectual ftruggles the Union was effected : 
Scotland was no longer to have a parliament, but to fend 
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fixteen peers, chofen by their nobility, and forty-five com- 
moners, to the Englifh parliament, and from that period the 
two kingdoms were called by the common name of Great 
Britain, and all the fubjects of both were to enjoy a com- 
munication of privileges and advantages. 

In 1712 conferences fur negociation between England 
and France were opened, which led to peace. This was 

zondemned by the whijs asinjurious to the honour and in- 
terelt of the nation. ‘The majority of the houfe of lords 
inclined to that party, but that of the other houfe was tories, 
The queen, dreading that the lords might rejeét the terms 
of peace, by an unprecedented exercife of her authority, 
created twelve peers at one time, which fecured the appro- 
bation of the parliament for the peace. The remainder of 

this reign was a fcene of contention between the two parties. 

Each reviled the other in turn, and thefe commotions ferved 

{till more to impair the queen’s health, till at length the felt 

herfelf unequal to the duties of her ftation. She funk into 
a ftate of infenfibility, and found a refuge from her anxiety 

and cares in lethargic lumber. Every precaution was taken 

to fecure the fucceffion in the houfe of Hanover, and orders 

were fent to the heralds at arms to be in readinefs to proclaim 

the eleSor of Brunfwick king of Great Britain. ‘The day 

before the queen died fhe feemed to revive, rofe from her 

bed, and walked about, when, cafting her eyes on the clock 

that ftood in her chamber, fhe continued to gaze for fome 

time, and being afked what fhe faw more than ufual, fhe re- 
-plied only with aa expreflive but dying look, and about 
feven o’clock the next morning, Aug. 1, 1714, fhe expired 
in the thirteenth year of her reign. The national debt had, 
éuring this reign, encreafed from fourteen to fifty millions. 

Bee Anne, CuurcuHILL, &c. 
With this princefs terminated the line of Stuarts, which, 

from the acceffion of James I. 1603, had fwayed the {ceptre 
of England one hundred and eleven years, and that of Scot- 

land 343 years. Onthe death of queen Anne, there was 
ftill left the fon or fuppofed fon of James II. who had been 
acknowledged king by the court of France on the deceafe 
of his father in 1701. Inbehalf of this prince, rebellions 

* were excited in England in1715 and 1745. He refided at 
Rome, and kept up an appearance of a court till his death 
in 1765, leaving two fons, who are fince dead and without 
iffue. 

By the aft of fucceffion George I. fon of Erneft Au- 
guitus, ‘firft eleGtor of Brunfwick, and Sophia grand-daugh- 

ter of James I. afcended the Britifh throne ; his mother, who 

would have been next in fucceffion, having died a fhort time 

before. He arrived in England with ftrong prepoffeffions 

againft the tory miniftry, moft of whom he difplaced, with- 

out producing much effe@& in England, but in Scotland a 

rebellion was excited by fome of the leading men of that 
country, who paid for their temerity the forfeit of their 

lives. Commotions and riots were raifed in London, Ox- 

ford, and other parts, but thefe were happily fuppreffed, and 
the ringleaders in various inftances were made examples of 

juttice. The earl of Oxford, who had negociated the peace 

of Utrecht, was charged with high treafon on that ac- 

count, but the profecution was abandoned. The fituation 

of affairs would not permit the miniftry to venture upon a 

new parliament, and the members of that which now ex- 

ified voted a continuance of their duration from three to 

feven years, one of the greateft and moft indefenfible ftretches 

of parliamentary power ever known. Several other mea- 

fures, hoftile to liberty and the principles of the exifting 
conititution, took place at the fame time. Mr. Shippen, a 

member of parliament, was committed to the Tower for af- 
ferting in his place, that the king’s {peech was better cal. 

culated for the meridian of Hanover thanof London; and 
a young man, a printer, was actually hanged for a ph- 
let, faid to have been fcarcely deferving of aninad vetieent 
George I, however fagacious, and in many refpeéts m 9 
was too much attached to his German dominions, and ren- 
dered England in a great meafure fubfervient tothem. He 
quarrelled with the czar of Mufcovy about their German 
concerns, and had nearly involved this country in a war with 
Charles XII. of Sweden, for having as elector of Hanover 
purchafed Bremen and Verden of the Danes. In 1718, he 
quarrelled with Spain on account of the quadruple alliance 
that had been formed between Great Britain, France, Ger- 
many, and the States General, and admiral fir George Byng, 
by his orders, deftroyed the Spanifh fleet. The war was 

. 
quickly terminated by the Spaniards delivering up Sardinia 
and Sicily, the former to the duke of Savoy and the latter 
tothe emperor, and by the king of Spai enting to 
fign the quadruple alliaxce, in which England was very 
little if at all interefted. See ALLIANCE. 

The next thing of importance was the fecuring the des 
pendency of the Irifh parliament upon that of Great Bri- 
tain. The houfe of peers in England had reverfed a decree 
made by the Irifh houfe, which excited long, animated, and 
even bitter difcuffions, till at length a bill was brought into 
the Englifh parliament, by which the Irith houfe of lords 
was deprived of all right of final jurifdiétion, which, not- 
withftanding the moft violent oppofition from feveral leading 
members of both houfes, was carried by a great majority, 
The ferment occafioned by thefe difcuflions was followed by 
the South Sea {cheme, which promifed immenfe wealth to 
thofe who engaged in it, but which left a large part of the 
nation in diftrefs and ruin. (See Bussre.) Juftice was de- 
manded, by petitions from all parts, upon the contrivers of 
the {cheme, and the nation feemed, as to a man, higbly ex- 
afperated. During thefe tranfactions, the king, with ferce 
nity and wifdom, prefided at the helm, influenced his parlia- 
ment to purfue equitable meafures, and, by his councils, 
endeavoured to reftore the credit of the nation. The dif- 
contented availed themfelves of public calamities, and made 
another attempt againft the reigning fovereign. Their 
defigns were foon detected, and Chriftopher Layer, a young 
gentleman of the Middle Temple, was convicted of treafon- 
able aéts, and fuffered death on the account. Several noble- 
menand other perfons of diftin@ion were fufpeéted of being 
in the plot, but of thefe the bifhop of Rochefter was the 
only viétim who was banifhed the kingdom for life. After 
the ferment which this plot occafioned was. over, the tran{- 
aGtions of the reign were few and lefs important in their 
confequences. The miniftry, who were all in the interelt 
of Hanover, ventured upon feveral bold meafures, in fome 
of which the national intereft, if not honour, was.evidently 
facrificed to that of the eleGtorate. The crown of Great 
Britain was engaged in every continental difpute, however 
remote it was from her own intereft. Treaties lately con- 
cluded with Spain were again broken, and admiral Hofier 
was fent to intercept the Spanifh galleons from America, 
an expedition which proved as fatal as it was inglorious. 
The admiral and moft of his men perifhed by epidemical 
difeafes, and the hulks of his fhips rotted fo as to render 
them utterly unfit forfervice. To retaliate, the Spaniards 
undertook the fiege of Gibraltar, and with fimilar fuccefs. 
New treaties were fet on foot, France offeredits mediation, 
and a reconciliation was effected. The king died, ashe was — 
travelling to his Hanoverian dominions, at Ofnaburgh,, on 
the 11th June 1727, in the thirteenth year of his reign. 
During his reign the finking fund for diminifhing the na- 
tional debt was inftituted. See Daur National, Fuxps, &c. 

Upon © 



Upon the death of ihe I. his fon George IT, afcended 
the « alee with a predilection for his Hanoverian domi- 
nions fimilar to that of the late king. He chofe for his firit 
minifter fir Robert Walpole, who had filled the fame high 
office under his father. This able minifter wasa decided 
enemy to war, which, in fome inftances, led him into diffhi- 
culties both at home andabroad. His adminiftration will 
be more properly contidered under the article attached to 
his name, (fee WaAvrocr,) but juftice requires of us to ob- 
ferve, that notwithitanding fome of his meafures, as an at- 
tempt at the introduétion of the excife laws, were liable to 
reat cenfure, yet he was friendly to the exifting laws: he 

filled the courts with able and upright judges, and he has 
not been charged with any attempt at the violation of the 
known law of the kingdom, and andes his adminiftration 
the prefs was under little or no reftraint. His pacific fyf- 
tem more than repaid to the nation all that was required to 
fupport it, by the increafe of her trade and the improve- 
ment of her manufaétures. The great objects of contro- 
verfy during the early part of this reign were the national 
debt, anda itanding army. Demands for new fupplies were 
made every feffion of parliament, either for the purpofe of 
fecuring friends on the continent, or of guarding the inter- 
nal polity, or for enabling the miniitry to aét vigoroufly 
in conjunction with their allies abroad. Thefe were as re- 
gularly oppofed as they were made: the fpeakers of the 
country party ever infifted, that the Englith had no butinefs 
to embroil themfelves with the affairs of the continent ; that 
expences were incurred without prudence or neceflity; and 
that the increafe of the national debt by multiplying taxes, 
would in the end become intolerable to the people. A 
motion was made to revert to the old fyflem of triennial 
arliaments, as they had been fettled at the revolution. The 

advocates for this meafure afferted that the feptennial a& 
was an encroachment on the rights of the people; that it 
was introduétory to the monftrous corruptions of govern- 
ment : that during the continuance of that parliament which 
prolonged its exiftence from three to feven years feveral 
Aevere laws had been enacted; that by one of thefe a 
man might be removed, and tried at any place where the 
jury might be found favourable to the crown, and where a 
prifoner’s witnefles could not and dared not come ; that by 
another, a juftice of peace wes empowered to put the belt 
fubjeéts to death after reading the riot a. The miniftry 
was, however, triumphant, and the oppofition, who, un- 
queftionably, had the weight of argument on their fides, 
complained that debate was ufelefs, and that it was wholly 
impoffible that reafoning could prevail over the corruptions 
that were fecretly practifed by the minilter. Defpairing, 
therefore, of being able to ftem the torrent of corruption, 
they retired to their feats in the country, and left the minif- 
try an undifputed majority in the houfe. ; 

In November 1737, queen Caroline, confort to the king 
died ; at this time the king and his fon Frederick the prince 
of Wales were at variance. ‘The latter complained that 
through Walpole’s influence he was deprived not only of 
the power but the provifion to which his birth was entitled. 
The king forbade him his prefence,and gave orders that none 
ef his friends fhould be admitted at court. A motion was 
made in the houfe of commons for increafing the prince’s 
fettlement, which was fifty thoufand pounds; this was op- 
ofed by fir Robert Walpole, and rejected bya large majority. 
Lhe prince now placed himfelf at the head of the oppofition 
with fo much firmnefs, that it was feen. Walpole’s power 
was drawing toa crifis; but it was-not till the year 1742 
that he refigned his employments and was created earl of 
Orford, ‘The king bore the lofs of his minifler with the 
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greateflt equanimity, and even conferred titles of honour, 
and potts of diftinétion upon the heads of oppofition. Cire 
cumttances alfo arofe which induced him to take a leading 
part in a continental war: in oppofition to which a rebel- 
lion in behalf of the pretender was excited in 1745 in Scot- 
land. Charles, the fon of the pretender, landed in the Scottifh 
iflands, and foon found himfelf at the head of 1500 men. 
Manifeftoes were widely difperfed, inviting the highlanders 
to join in the caufe: few, however, feemed willing to hazard. 
the dangers of the enterprize. Its boldnefs aftonifhed: 
Europe; it awakened the fears of the pufillanimous, the 
pity ofthe wife, and the loyalty of all. The whole king- 
dom feemed unanimoufly bent upon oppofing the enterprize 
which they were fenfible, as being {upported only by papitts,. 
would be inftrumental in reftoring popery. The rebels ad- 
vanced to Perth, where, inftead of proceeding with increafed. 
rapidity, they ftaid to proclaim the prince’s father king.. 
The prince was again fuccefSful at Prefton Pans, and march- 
ed to Edinburgh; here he wafted his time in diffipation and 
parade, till an opportunity was given tothe king to fend 
againit him an effectual force uader the duke of Cumberland. 
The battle of Culloden on the 15th of April 1746, put an 
end to all hopes of the pretender: the vi€tory on be-- 
half of the king was complete, but the mercilefs fury of 
the conquerors upon the fallen difgraced the caufe, to which 
every friend of his country wifhed fuccefs. The duke or-- 
dered nearly forty defertersto inftant execution, and the 
royal army {pread terror wherever it came, and after a few 
days the whole country was one feene of flaughter, defola- 
tion, and plunder; juitice was forgotten, and every virtue 
feemed to be loft in the moft favage vengeance. The 
government on this occafion was not a little indebted for- 
the fupport it received to the national debt. ‘The Jacobite: 
party had hoped to ruin public credit, but common danger 
abolifhed all diftinGions, and united them in defence of 
private property. The merchants agreed to receive bank 
rétesin payment, which prevented the mifchief that was 
hoped for by arun upon the bank, The defeat of this re-- 
bellion in the year 1746did not reftore tranquillity to Europe . 
it was not till after various fucceffes in different parts of the 
globe that the preliminaries of peace were figned in April 
1748, and in the Oétober following a definitive treaty was: 
concluded at Aix-la-Chapelle. 1n the profecution of this 
war the balance of gain, as far as wealth was concerned, was: 
evidently in favour of Great Britain, and many private per- 
fons made it fubfervient to the attainment of vait fortunes. 
In the following year, the intereft of the national debt was 
reduced from four to three and a half per cent. at which rate 
it was to continue for the next feven years, when it waste 
fuffer a farther reduction to three percent.. This, fays the 
hiftorian, was the boldeft ftroke of financing that ever was 
attempted perhaps in any country, confiltently with pub- 
lic faith, for the creditors of government, after a trifling 
ineffectual oppolition, continued their money in the funds, 
and a few who at firlt fold: out were glad, ina fhert time, to 
have it placed under the fame fecurity. 

At this period Mr, Pelham was the minifter of the coun- 
try, who turned his attention to the improvement of com- 
merce, manufactures, and fifheries, the benefits. of which dee 
{cended to pofterity. A new treaty of commerce was figned 
at Madrid, between Great Britain and Spain, by which, in. 
confideration of 100,000/. the South Sea Company. gave up 
all their future claims to the Affiento contraét, by virtue of 
which that company had fupplied the Spanifh Welt Indies 
with flaves from the coaft of Africa. (See Assiento.) In 
March 1750, his royal highnefs Frederic prince of Wales 
died, to the regret oft the nation; and in the following year au 
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ENGLAND. 

act was paffed for regulating the commencement of the year, 
by which the old {tyle was abolifhed, and the new ftyle 
eltablifhed, which was done by finking eleven days in 1752, 
and from that time the year was to begin the firft of January 
inftead of March. (See Cacenpar.) In 1753 the fa- 
mous aét was paffed for preventing clandeltine marriages, 
which at the time excited the moft violent oppofition, as 
replete with the moft injurious confequences to the hberties 
and morality of the people, and as making an impaflable 
line between the rich and the poor: and about the fame 
time an aét equally, or even more unpopular, as attacking 
the religious prejudices of the people, was pafled: ‘This 
was a law for naturalizing the Jews, which, though carried 
through great oppofition, was in the next feffion repealed. 
The game laws were alfo introduced about this period; by 
thefe none but men poffefled of certain property could have 
the privilege of carrying a gun, or of otherwife deftroying- 
game, though on grounds which they rented themfelves. 
‘This meafure was fuppofed to be a violent encroachment on 
the liberty of the fubje& ; that it would neceffarily damp the 
martial {pirit of the lower orders of fociety, by preventing 
them from handling thofe arms which might one day be ne- 
ceflary to defend their country; and at the fame time, that it 
gave the rich the -fole enjoyment of a pleafure, which before 
had been confidered as the common privilege of humanity. 
e Such,” fays a contemporary writer, ‘* were the laws 
pafled at this period, through all which a fpirit of ariftocracy 
was difcerned by fome. The body of the rich, no longer 
fearing opprefiion from the throne, or an infringement of 
-their own liberties, now began to lean heavy on the poor, 
cand to confider the interefts of that ufeful part of the fo- 
-ciety as entirely diftin& from their own. ‘They never omit- 
ted, however, their ufval addreffes to the throne ; and this 
feffion (1756) was remarkable for an addrefs of thanks to 
his majeily, for maintaiuiug, and rendering permanent, the 
eneval tranquillity of Europe, at atime when war was 

Evaling in almoft every quarter of the world.” 
To the condu& of this war Mr. Pitt was called, as fe- 

cretary of itate, and head of the adminiftration. He had 
Jong fignalized himfelf as a bold, eloquent, and energetic 
fpeaker, and he foon proved himfelf a moft able and {pirited 
minifter. In this war the Englifh in Europe, in Afia, and 
America, achieved wonders: they were every where victo- 
-Tious: almoft all the poffeffions of the French in North 
America and in India fell into our hands; and at the battle 
of Minden, in Germany, feven thoufand of our countrymen 
defeated an army more than ten times as large. The 
Engiith for fome time bore the increafing burdens of warfare 
with cheerfuluefs;.and rendered, by every means in their 
power, the juit tribute of praife to the talents and activity 
of the minifter. But at length, glutted almoft with victory 
fucceeding upon victory, they began to reflect upon the pro- 
ble advantages that might refult from a contitiuance in war, 
when it was evident that the conquefts made in Germany 
mutt ever be foreign to the real interefts of Great Britain ; 
that they were waging an unequal war, and adding new loads 
of taxes to thofe already difficult to be borne, for conquefts 
which they could neither preferve nor enjoy. Such were 
the growing difcontents of the people, when the French 
fhewing fome difpofition to treat for peace, and the charges 
of the war beginning to amount to eighteen millions a-year, 
inclined the Britifh miniftry to liften to the propofals offered 
them, A negociation was accordingly entered upon, but 
without fuccefs. ‘This was in the autumn of the year 1760, 
and on the 25th day of O¢tober, 1760, George IT., without 
any apparent fymptoms of diforder, was found expiring in 
his chamber. He hadarifen at his ufual hour, intending to 

walk out, but being left alone, he was heard to fall down 
upon the floor; the noife of the fall brought his attendants 
into the room; he defired, ina f¥int and faultering voice, that 
the princefs Amelia might be fent for, but bitors her ar- 
rival he expired, in the 77th year of his age, and the 33d of 
his reign, in the midft of viétory, and at that very period, 
when the univerfal enthufiafm of conqueft begiabvee tht 
into more fober refleCtions. The character of this prince 
will be given under his own name. He was fucceeded b 
his grandfon George III., the prefent fovereign, who 
cended the throne with great advantages. He ‘took the 
opportunity which his firft {peech to parliament gave him, 
of appealing to the prejudices and affe&tions of his people. 
« Born and educated in this country,’’ faid he, e 3 lory 
in the name of Briton, and the peculiar happine ot my 
life will ever confift in promoting the happinefs of a peo- 
ple whofe loyalty and warm affe€tion to me I confider as 
the greateft, and moft permanent fecurity of my throne. 
The civil and religious rights of my loving fubjeéts are 
equally dear to me with the moft valuable prerogatives of 
my crown.” The firft acts of this reign were calculated to 
convince the people that the war in which they were en- 
gaged fhould be carried on with energy ; very brilliant fuc- 
ceffes, and important conquefts, were the refult of the 
plans adopted by Mr. Pitt, who felt himelf refponfible for 
almoft all public meafures. When, however, he found his 
influence in the cabinet declining, ee fuppofed in- 
trigues of the earl of Bute, he refigned his high fituation, 
declaring he would no longer lie under the refponfibility 
of meafures which he was not allowed to guide. Mr. Pitt 
retired in OGober 1761, upon a penfion of 3c00/. per ann. 
and, at the fame time, a peerage was conierred upon his 
lady. Thefe grants were, by his enemies, held out as pro- 
per fubje&s to excite the popular clamours againft the pa- 
triotic minifter. At firft they fucceeded, butin a fhort time 
aa almoft general difcontent prevailed in the nation, on ac 
count of his removal from office, in the midft of a war, which 
he had conduéted with fo much honour to himfelf and to his 
country, and in a manner that had excited the aftonifhment 
of Europe. The war was {till purfued with vigour, and the 
plans of Mr. Pitt, of which the new miniiter availed him- 
felf; led to important victories both by fea and land. 

Early in the year 1763, peace was agreed upon, and of 
fo little importance had the war been to the interefts of the 
Englifh, who had been almoft uniformly vi€torious, and who 
had acquired by their valour many foreign poffeflions, that 
it was agreed a mutual reftitution and oblivion fhould take 
place, and each party fit down at the end of the war in the 
fame fituation in which they began it. The peace excited 
much oppolition, becaufe the terms were thought extremely 
inadequate to what might have been expeéted from the nu- 
merous and brilliant-viGories and advantages obtained in the 
courfe of along war. From this period various caufes con- 
tributed to occafion a {pirit of difcontent in thenation. On 
the 30th of April, 1763, three of the king’s meflengers enter- 
ed the houfe of Mr. Wilkes, member of parliament for Aylef- 
bury, and feized his perfon by virtue of a warrant from'the fe- 
cretary of ftate, which dire€ted them to feize the authors, 
printers, and publifhers, of a feditious and treafonable paper, © 
entitled the North Britain, N° 45. This work contained 
itriftures on his majeity’s fpeech, and Mr. Wilkes was fuf- 
pected to be the author. e was accordingly arrefled, ex- 
amined, and clofely imprifoned, which gave rife to dif- 
cuffions on the legality of general warrants, which were 
in the end declared illegal, and a grofs violation of the 
liberty of the fubje@. (See Warrants, General.) Mr. 
Wilkes was for this and other publications expelled the 

houfe; 
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houfe, and in 1764 a fentence of outlawry was iffued 
gainft him. $e 

~ In 1765, under the adminiftration of Mr. George Gren- 
ville, an act was paffed for laying a ftamp-duty on the 
Britifh colonies of North America. This kindled a flame 
in that quarter of the globe, which finally led to a feparation 
of the colonies from the mother country, and ettablifhed 
the independence of America. (See America and Unirep 
Srares.) Inthe year 1768 Mr. Wilkes returned to Eng- 
land, was profecuted, convicted, and fined in the fumof 1c00/. 
He carried with him the voice of the people, whofe caufe he 
was fuppofed to vindicate, and was again elected member for 
Middlefex ; and was again expelled. After the expiration of 
the term of his imprifonment, in the year 1771, he was 
eleGed fheriff of London, and afterwards chofen member 
for the county of Middlefex, when he was permitted quietly 
to take his feat; and in the year 1775 he was eleéted lord 
mayor of London, an office which he executed to the fa 
tisfaction of his fellow-citizens. In 1783 all the decla- 
rations, orders, and refolutions of the houfe of commons, 
refpeting his election for the county of Middlefex, were 
ordered to be expunged from the journals of that houfe. 

In the year 1772 the clergy petitioned the parliament for 
relief in matters of fubfcription to the 39 articles, praying 
to be reftored to their undoubted right of interpreting {crip- 
ture for themfelves, withaut being bound by any human 
explanation of it, or being required to acknowledge by fub- 
{eription or declaration, the truth of any formulary of re- 
ligious faith and doétrine whatever, excepting the Holy 
Scripture itfelf. The petition was prefented by fir Wil- 
liam Meredith, who, with other members favourable to the 
principle, enforced it by many arguments drawn from the 
principles of toleration. It was, however, rejeéted by a 
large majority. A bill was fhortly after brought into the 
houfe to prevent the defcendants of his late majefty from 
‘marrying without the confent of his majefty, his heirs, and 
fueceffors, which was carried very rapidly through both 
houfes, and-pafled intoalaw. A petition was now pre- 
fented by the diffenters, praying to be relieved from the 
hardfhip of fubfcribing to the articles of a church to which 
they did not belong. This petition was received, and a bill 
brought into the houfe founded upon it, which was carried 
by a large majority in the commons, but which was rejected 
in the honfe of lords. From this period the whole intereft 
of the country was turned to the contefts with America, to 
which we have already referred. 'The enormous expences 
occafioned by this war excited much and almoft general dif- 
content among the people, who began to call aloud for an 
‘economical reform in the various departments of the flate. 
Meetings were held in various counties of the kingdom, at 
which great numbers of freeholders were prefent, who 
agreed to petition tie houfe of commens, ‘that before any 
new. burdeus were laid upon the country, effectual meafures 
might be taken by that houfe to inquire into, and correct 
the abules in the expenditure of the public money ; to re- 
duce all exorbitant emoluments; to refcind and abolith all 
fenecure places, and unmerited penfions; and to appro- 
aye the produce to the neceffities of the ftate”’ Ia the 
eginning of the year 1780 thefe petitions were taken into 

confideration, and fome trifling reforms took place. In 
fome inftances, the minifter, lord North, was left in a mi- 

E nority, and in many others he was obliged to ufe every 
__ exertion to carry his meafures, Ina very full houfe, and by 

a {mall majority, certain officers under the crown were ex- 
cluded from haying feats in the houfe of commons: this 
they sores to follow by other arrangements favourable to 
the rights of the people; but, in a short interval, the 

minifter was enabled to apply arguments not generally 
underftood, but ftrongly fufpeéted, which gave him a pre+ 
ponderance in the houfe, and which enabled him to ftop the 
progrefs of reform. The people were diffatisfied, and a 
{pirit of difcontent’ prevailed in almoft every part of the 
kingdom. About this period, the hardfhips which indivi- 

duals, profefling the Roman Catholic religion, had laboured 
under, awakened the confideration of the liberal part of the 
people: and fome perfons of high coniideration in the ftate 
undertook their caufe, and fully expected they fhould ob- 
tain for them that relief which the nature of their cafe re- 
quired. ‘The Catholics prefented a dutitul and loyal addrefs 
to the king, containing the ftrongett affurances of affection 
and fidelity to his perfon and the civil government of the 
country. This addrefs, which was drawn up with great 
care, and which contained fentiments of the moft unexcep- 
tionable nature, was figned by feveral Roman Catholic 
peers, and 63 commoners of rank, fortune, and influence 
in the country. The advocates of the caufe were aware 
that the prejudices of the lower claffes were hoftile to an 
exteufion of the privileges of the Catholics, whom they had 
been accuftomed to regard as perfecutors from principle, and 
as defirous of fubveiting the Proteftant faith. But fir 
George Saville made a motion for the repeal of certain pe- 
nalties which were attached to the profeffion of the Catholic 
religion. He was feconded in his exertions by Mr. Dun- 
ning, who laid before the houfe an account of the ftatutes 
ftill exifting againtt the Catholics, by which, among other 
grievances, it was made high treafon in any native of thefe 
realms to teach the do&trines or pertorm divine fervice ac- 
cording to the rites of that church; the eltates of perfons 
educated abroad in that perfuafion were forfeited to the next 
proteftant heir; a fon, or any other, the neareft relation 

being a Proteftant, was empowered to take poffeflion of his 
own father’s or neareft of kin’s eftate, during their lives ; 
a Roman Catholic was difabled from acquiring aay legal 
property by purchafe. In confequence of thele and fuch 
like reprefentations, the motion made in favour of the 
Roman Catholics was received without a diflenting voice, 
and a bill in purfuance of its intent was brought in and 
paffed both houfes. This aét feemed to give litle offence 
to perfons of any clafs in England, but in Scotland it ex- 
cited much indignation, riots enfued, and fome houfes and 
chapels were deltroyed. The contagion at length reached 
England: a number of verfons affembled themlvlves toge- 
ther with a view of promoting a petition to parliament for 
a repeal of the late act in favour of t e Papifls, aud they. 
affumed the title of «The Proteftant Affociation.”? Of 
this affociation lord George Gordon was the prefident : who, 
at the head of 50,000 men, prefented a petition to the 
houfe of commons on the 2d day of June 1780 At firft 
the petitioners behaved with order aud decency, but they 
foon became violent againft the members of the two houfes, 
who had been friendly to the caufe of toleration, 
fome of whom narrowly efcaped with their lives. 
From this time til the 7th of June, London was the 
fcene of the moft atrocious crimes: houfes, chapels, and 
prifons, were brokin open, plundered, and burnt. In one 
night, and at the fame hour, it is faid, there were $6 

buildings on fire. Attempts were made on the bank, but 
fuch precautions had been taken as to render that place in- 
vulnerable. At length by the exertions of the military, 
who killed and wounded great numbers of the rioters, the 
tumult was fuppreffed, and the metro olis reftored to order 
and tranquillity. Numbers were afterwards tried for aiding 
and abetting in thefe fcenes ; fome were convicted and exe- 
cuted, and others acquitted ; and the prefident lord Bren 
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Gordon was committed to the Tower on a charge of high 
treafon, for which he was afterwards tried and found “ Not 
Guilty.” . 

War continued to rage, and from America it had {pread 
to almolt every part of the world, and the Engliih found 

themfelves engaged in a conteft with France, Spain, and 

Holland: but in the beginning of the year 1752 the oppo- 

dition fucceeded in forcing minitters toa pacification. Peace 
was accordingly concluded, but not fuch a peace as-met the 
general wilhes of the people, and thofe who had made it were 
obliged to relign their places to the famous coalition 
miniltry wnder lord North and Mr. Fox. By the latter a 

Jill was brought into parliament, for newly regulating the 

government of the Eait India Company, which occafioned 

a great ferment in the country, and which finally drove the 

author of it, and -his party from the helm, who were 

fucceeded by the late Mr. Pitt and his friends. One of the 
firft aéts of this minifter was a new Eaft India bill, which 

was pafled by a great majority: and fhortly after, he 

‘became the advo ate of parliamentary reform, a caufe which 

he had efpoufed before he came into place, and which he 

pledged himfelf to ufe his utmoft endeavours to carry into 

effect. His plan was rejeéted, and from that time he never 

ferionfly attempted to realize the expedtations which 

he had excited among the friends of liberty. The next 

important meafure which he introduced to the notice of par- 
Jiament was the propofal of a finking fund to be applied 
towards difcharging the national debt. (See Desr, national. 

Sinking Funp, &c.) We fhall alfo refer our readers to 
the life of that minifter fora more comprehentive view of 
his public adminiftration: to the article RevotuTion, 
French, for the various occurrences that took place in this 
country from the year 1788; to the article Stave Trade 
for an account of the proceedings on that fubjeét to its final 
abolition: to the article Test ad for the attempts made 
in this reign to obtain a repeal of thofe obnoxious laws, 
é&c. &c. Henry’s Hit. Rapin. AG. Regia. Hume. 
Belfham. Biog. Brit. &e. 
Encranp, Little, beyond Wales, in Geography, is 

a portion of country lying along the fouth-weftern 
coaft of South Wales, inhabited by the defcendants of a 
colony of Flemings; who came over from Flanders, and 
fettled here in the reign of king Henry I. Camden fays, 
the occafion of their emigration was an inundation of the 
fea, by which a great part of the Low Countries was 
overflowed. But it has been ftated, with more probability, 
that it was the policy of that wife monarch to place a peo- 
ple oppofite in their language, manners, and opinions to 
the Welth, to affift in his favourite proje&—the fubjugation 
of the country. Another colony from the fame country 
was incorperated with the firft, in the time of Henry IL, 
to which occafionally were added numerous Anglo-Normans, 
and others from the Englifh army. At firft thefe people 
were confined to the commot of Rhos, which diftriét itil 
more particularly recains the name of Little England beyond 
Wales. But their numbers increafing in the courfe of time, 
they foon fpread along the whole coatt, from the lordfhip 
of Comes to the mouth of the river Tave. And this part 
of the principality is {till divided into two diftriGs, denomi- 
nated Englifhery, and Welfhery. The latter, occupied 
by the original inhabitants, contains the cantreves of 
Comes, Cilgerran, part of Arberth, and Dewifland. The 
former comprifes the remainder of Arberth, and the can- 
treves of Rhos, Caftel-Martins, and Dougleddy ; and is 
inhabited by the defcendants of the Flemings. Like their 
anceftors, they are a hardy, induftrious, and adventurous 
sace. The difpofitions of the two people are equally ftriking 

and adverfe. While the Welth are hot, eafily irritated, 
and obftinately tenacious; thefe are not eafilp provoked, 
are averfe to contention, and avoid litigation. 
diftinguifhable by their mode of drefs, manner of living, 
the {tyle of their buildings, particularly in their churches ; 
and the names they refpeétively give to places. All thefe 
flrongly point out the line of demarcation between them. 
tn the Welfhery, not a word of Englifh is heard fpoken, 
while in the next village within the Faglithe » not a word 
of Welfh. The language of the latter diftrict is not much 
different from the common diale& of England, except in 
fome parts of Rhos and Caftle-Martin. The two people 
avoid all commerce as much as poffible, mutually confider- 
ing each other in a degrading light; and even a pathway 
will divide them in the fame parifh. To fach an extent is 
this perfonal deteftation carried among tne lower claffes, 
that a matrimonial connection between the oppofite parties 
is confidered by both an unfortunate event. The Flemings, 
however, eventually proved a blefling to Wales, as well as 
England; by their introduction of the woollen manufac- 
tures. And a work, which proves their induftry and im- 
proving fpirit, is yet vifible. Itis a roadof great extent 
made by them, and ftill called Fleming’s way. Evans’s 
Tour in South Wales. 

Encranp, New, comprehending the Northern or 
ELaftern States of North America, fees around the great 
bay which fets up N.W. between cape Cod and cape Sable, 
between 41° and 48°N. lat., and between 1° 30! and 107 
15’ E. long. from Philadelphia, and is bounded N. by 
Lower Canada; FE. by the province of New Brunfwick and 
the Atlantic ocean; 5S. by the fame ocean and Long-ifland 
Sound; and W. by the ftate of New York. It lies in the 
form of a quarter of a circle; its W. line beginning at the 
mouth of Byram river, which difcharges itfelf into Long- 
ifland Sound at the S.W. corner of Conneticut, lat. 41°, 
runs a little E. of N. until it ftrikes the 45th degree of 
latitude, and then curves to the eaftward, almoft to the 
gulf of St. Lawrence. Its extreme length is about 626 
miles ; its breadth is very unequal, from 100 to 200 miles ; 
containing about 72,000 {quare miles. This grand divifion 
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of the Unirep Strares comprehends the itates of Ver- ; 
mont, New Hampfhire, Maflachufetts (including the dif- 
tri& of Maine), Rhode Ifland, and Providence Plantations, 
and Conneéticut ; which fee refpeétively. The climate of 
New England is falubrious, as we may infer from the longe- 
yity of its inhabitants; one in feven living to the age of 
70 years, and about one in thirteen or fourteen to So years 
and upwards. The moft prevalent winds are the N.W., 
W., and S.W.; but the E. and N.E winds, which are in- 
falubrious, occur frequently at certain feafons of the year, 
particularly in April and May, on the fea-coafts. The 
weather is lefs variable than in the middle, and efpecially the 
fouthern ftates, and more fo than in Canada. The extremes 
of heat and cold are, according to Fahrenheit’s thermometer, 
from 20° below to 100° above 0; the medium being from 
48° to 50°. The quantity of water which annually falls in 
New England is from 42 to 48, and yet they fuffer here 
more from drought than in England, where the annual 
quantity of water is eftimated at about 24 inches. Hence 
it is inferred that the atmofphere is remarkably dry, and 
thus fome have accounted for its fingular falubrity. Winter 
commonly commences, in its feverity, about the middle of 

. December ; fometimes earlier, and fometimes not till Chrift- 
mas. The difeafes moft prevalent in New England are 
alvine fluxes, St. Avithony’s fire, afthma, atrophy, catarrh, 
colic, inflammatory; flow, nervous, and mixed fevers, pul- 
monary confumption, quinfy, and rheumatifm. The gerie- 
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ral condition of the New Englanders, which precludes the 
luxury of the rich and the extreme diftrefs of the poor, af- 
fords them an exemption from a variety of difeafes, to which 
@ greater degree of inequality might expofe them. This 
‘country prefents to the traveller a great variety of furface, 
‘conlifting of extenfive plains, intermixed with vallies of 
different breadths from 2 to 20 miles, and with mountains 
of different elevations. Although it may be deemed, upon 
the whole, to be high and hilly, its mountains are com- 
paratively fmall, and run nearly N. and S., in ridgés parallel 
to one another. The wefternmoft range begins in the 
county of Fairfield, and, paffing through the counties of 
Litchfield and Berkhhire, unites with the Green mountains 
at William{town, in the N.W. corner of the Maffachuletts, 
being feparated only by the narrow valley of Hoofack river. 
The higheft part of this range is Toghkonnuck mountain in 
Egremont, the fouth-weftera corner of the fame ftate. Over 
this mountain, elevated probably more than 3000 feet above 

' the ocean, runs the boundary between Maffachufetts, Con- 
neGticut, and New York. ‘The fecond range is that of the 
‘GREEN mountains ; which fee. The third range has the 

- {ame commencement with the fecond at New Haven, in a 
delightful eminence called the Eaft rock, and paffing through 
the counties of New Haven, Hartford, and Hampfthire, ex- 
tends into Canada. The Blue hills in Southington, mount 
Tom, which is the principal eminence, mount Holyoke, 
and mount Toby in Sunderland, are the principal fummits 
of this range S. of New Hampfhire. This range, which is 
precipitous and romantic, croffes Connecticut river juft be- 
ow Northampton and Hadley in Maflachufetts. The 
fouth or eaftern range begins at Lyme in Conneéticut, and 
forms the eaftern boundary of the ConneCticut valley, until 
it unites with the laft-mentioned range in the county of 
Hamphhire ; but is lefs diftin@ly marked by eminences than 
the others. The chief fingle mountains are Saddle-moun- 
tain in Maffachufetts, computed to be about 4000 feet 
above the fea, Watchufett in the county of Worcelter, 
Afchutney in the ftate of Vermont, Monadnock in New 
Hampthire, and the White mountains in the fame ftate, of 
which the higheft fummit is Mount Wafhington, probably 
between 10,000 and 11,000 feet above the ocean, and the 
higheft land in the United States. This mountain is co- 
vered during a great part of the year with fnow, and is feen 
in fair weather at the diftance of 90 miles from the fea, and 
160 from its bafe. New England abounds in cataraéts and 
cafcades ; thofe of the White mountains being fingularly 
romantic and beautiful. ‘The. principal rivers of New Eng- 
land are the Schodack, Penobfcot, Kennebeck, Amarif- 
coggin, Saco, Pifcataqua, Merrimack, Parkers, Charles, 
Taunton, Providence, Thames, Connecticut, Hooeftonnuck 
or Stratford, Onion, La Moille, and Miffifconi. The 
largeft of thefe are Penobfcot, Kennebeck, Merrimack, and 
ConneGticut. The chief lakes are Champlain and Mem- 
bea lying partly in Vermont and partly in New 

ork ; Be nhinitnges and Umbagog in New Hampbhire ; 
Sebago, Moofehead, Willeguenguagun, and Chilmacook 
or Grand lake in Maine. ‘The moft important and ufeful 
harbours are thofe of Machias, Frenchman’s bay, Wifcaflet, 
Portland and Wells, in Maine; Pifcataqua in New Hamp- 
fhire; Newbury port, Salem, Marble head, Bofton, Pro- 
vincetown, and New Bedford, in’Maffachufetts Proper ; 
Newport, Briftol, and Providence, in Rhode iflaud; and 
New London, New Haven, and BJack rock, in Fairfield, 
in Conneéticut. Burlington bay is the moft confiderable 
harbour in lake Champlain, on the Vermont fhore. 

The foil of New England is diverfified by every variety 
from a lean and barren {and to the richeft clays and loams. 

Vou. XIII. 

The hills are covered with a brown Ioam intermixed with 
gravel, which is favourable to the produétion of grafs, and 
in the weftern parts of the country, of wheat, and all other 
kinds of grain and fruits fuited to the climate. Clayey 
foils, when well manured, are very produétive. A rich 
loam, varying towards clay, is prevalent in Conneéticut, 
and is favourable to every kind of cultivation. Sand is 
generally found on the plains ; and the yellow pine plains, 
which are commonly a mixture of fand and gravel, are 
friendly to every produétion that does not require a richer 
foil. ‘The white pine plains are ufually covered with loam, 
and thefe, as well as fome of the laft-mentioned in the fame 
condition, are uncommonly fertile. The vallies are a rich 
mould; and the intervals, bordering the various ftreams, 
are generally fands formed by earth depofited by the floods 
in the {pring, and are of the richeft quality. 

New England, generally {peaking, is better adapted for 
grazing than for grain, though a fufficient quantity of the 
latter is raifed for home coufumptioa, if we except wheat 
which is largely imported, particularly into Maflachufetts, 
from the middle and fouthern flates. Indian corn, rye, 
oats, barley, buck-wheat, flax and hemp, generally fucceed 
very well, Truits of every kind, which fuit a temperate 
climate, may be obtained in abundance. The fummer heat 
brings to perfection peaches, apricots, and netarines. Or- 
chards of apple-trees cover a confiderable part of the whole 
country, and cyder is the common drink of the inhabitants. 
Pears, plums, cherries, currants, goofeberries, whortleberries, 
blackberries, bilberries, &c. abound. Perry is made in fome 
parts of the country, but not in great quantities. Warious 
{pecies of the hickery and hazle-nuts, and chefnuts are plen- 
titully furnifhed by the fouthern half of New England. 
Gardening is much improved, and its produdtions are daily 
varying and increafing. But the moft important production 
of New England is grafs. The high and rocky ground is 
in many parts covered with clover, and affords excellent paf- 
ture to fome of the fineft cattle in the world. ‘The quantity 
of butter and cheefe made for exportation is very great. 
Confiderable attention is now paid to the raifing of fheep ; 
and the wool is in a {tate of progreffive improvement. 
The principal exports of New England are mackarel, 
falmon, cod, and other fifh; whale-oil and whale-bone, 
timber, maits, boards, ftaves, hoops and fhingles ; horfes, 
mules, falted beef, and pork, pot-afh, pearl-afh, flax-feed, 
apples, cyder, corn, butter, and cheefe. New England is 
the molt populous part of the United States; it contained, 
in 1790, 1,009,522 perfons, and, in 1800, 1,233,011. 
The great body of the inhabitants confifts of land- 
holders and cultivators of the foil. As they poffefs in fee- 
fimple the farms which they cuitivate, they are all naturally 
attached to their country ; and the cultivation of the foil 
makes them robuft and healthy. New England has been 
not unaptly denominated a nurfery of men; and hence are 
annually tran{planted into other parts of the United States, 
thoufands of its natives. They are almoft univerfally of 
Englifh defcent ; and to this circumftance, as well as to the 
general attention that has been paid to education, it is 
owing that the Englifh language has been preferved among 
them in fo confiderable a degree of purity. The New 
Englanders are generally tall, ftout, and well-made. Their 
education, laws, and fituation ferve to infpire them with 
high notions of liberty, of which they are jealous, in fome 
cales perhaps, to excefs. A chief foundation of freedom 
in the New England ftates is alaw, by which inteftate eftates 
defcend to all the children, or other heirs, in equal propor- 
tion; and hence it happens, that the people of New England 
enjoy an equality of condition, that is unknown in any 
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ather part of the world. Befides, they are frugal and 
induftrious, and inured to habits of fobriety and tem- 
perance. Learning is more peuealy diffufed among all 
vanks of people in New England than in any other part 
of the globe; which is owing to the excellent eflablith- 
ment of {ehools in every town. In thefe fchools, generally 
fapported by a public jax, are tanght the elements of 
reading, writing, and arithmetic ; and in fome of the prin- 
cipal and more wealthy towns they are purfuing education 
in a higher feale, and introducing the fuperior branches of 

. .grammar, geography, and other{ciences. Literature is alfo 
encouraged and diffufed by the circulation of newfpapers 
and periodical publications, and by the eftablifhment of read- 
ing focieties and parochial libraries. Curiofity, and a defire 
of information, are very prevalent in New England; and the 
common people, it is faid, are diftinguifhed by attention 
and civility to ftrangers. In former times the New Eng- 
landers were ftri&t, toa degree of punctilioufnels, in their 
obfervance of the fabbath; and hence, as well as from fome 
dther traits of their character, they acquired the character 
of a fuperftitious and bigotted people. But fince the war, 
a catholic, tolerant fpirit, occafioned by a more enlarged in- 
tercourfe with mankind, has much increafed, and is becoming 
univerfal. « If,” fays Dr. Morfe, « they do not go beyond 
the proper bounds, and liberalize away all true religion, of 
which there is very great danger, they will counteract that 
ftrong propenfity in human nature which leads men to vi- 
brate from one extreme to its oppofite.”” A cuftom ftill pre- 
vails, tranfmitted to the prefent race from their anceftors, of 
annually celebrating fafts and thankfgivings. In fpring, the 
governors of the feveral New England ftates, Rhode ifland 
excepted, proclaim a day of fafting, humiliation, and prayer ; 
and in autumn, after harveft, they appoint a day of public 
thankfgiving. Many of the women in Nev England are 
handfome. Thofe, who haye enjoyed the advantages of a 
good education, and they are numerous, are genteel, eafy, 
and agreeable in their manners, and are fprightly and fenfible 
in their converfation. And it is a laudable pra¢tice among 
the females to eccuftom themfelves at an early period to the 
management of domeftic concerns with neatnels and econo- 
my. Employment at the needle, in cookery, and at the 
fpinning-wheel, is honourable. The women in country 
towns manufacture the greater part of the clothing of their 
families. Their linen and woollen cloths are ftrong and 
decent. Among the amufements of the people of New 
England is dancing, of which the young people of both 
fexes are extremely fond. The athletic and healthy di- 
verfions of cricket, foot-ball, quoits, wreftling, jumping, 
hopping, foot-races, and prifon-bars, are univerfally prac- 
tifed in the country, and fome of them in the moft populous 
places, and by people of almott all ranks. Of the religion 
of the New Englanders, and of the provifion that is made for 
the fupport of it, we: fhall have occafion to fpeak under the 
article Unirep States. We fhall here merely obferve, that 

*the conftitution of thefe ftates provides againft the making 
of any law refpe&ting an eftablifhment of religion, or prohi- 
biting the free exercife of it. And in the conftitution of 
the refpeCtive fates, religious liberty is a fundamental prin- 
ciple. Without the aid of civil power, religion is left to be 
fupported by its own evidence, by the lives of its profef- 
fors, and the almighty care of its divine author. Its 
public teachers are maintained by an equal tax on pro- 
perty, by pew-rents, monies at intereft, marriage and burial 
fees, {mall glebes, Jand rents, and voluntary contributions. 
Chriftians profefs their religion under various forms, and 
with different ideas of its doctrines, ordinances, and precepts. 
Accordingly the fects of Chriftians are very numerous and 
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various. OF thefe feéts, thofe that are called Congregations a 
alifts are the moft numerous. In New England there are 
about 1200 congregations of this denomination. Next to 
thefe in refpec& of number are Prefbyterians. In New 
England there are between 40 and 50 Proteflant epifcopal 
churches. 

New Engl-nd owes its firft fettlement to religious perfecu- 
tion; and the inhabitants of this country ave defcended from 
thofe that were called Puritans in the mother-country. Tlie 
firft attempt to forma regular fettlement in this part of 
America was at Sagahadock in 1607; but in the following 
year, the whole number of thofe who furvived the winter 
returned to England. The firlt company, that laid the 
foundation of the New England ftates, planted themfelves 
at Plymouth, in November, 1620; though this appellation 
was given to North Virginia by Capt. Smith in Auguft 1614. 
The founders of the colony confifted of 101 perfons. In1649, 
the importation of {cttlers ceafed, in confequence of the 
abatement of perfecution by the change’of affairsin Eng- 
land. At this time the number of emigrants, who had tra- 
verfed the feas in 298 veffels, from the commencement of 
the colony, amounted to 21,200 men, women, and children, 
forming, perhaps, about 4000 families. In 1760, the num- 
ber of inhabitants in Maffachufetts bay, New -Hamphhire, 
Connecticut, and Rhéde ifland, amounted, probably, to half 
a million. Morfe. 
ENGLANTERIA, in Botany. See EGranreria. 
ENGLECHERIE, Enxcrescuery, or Englefchyre, 

atermof great import among our anceftors, though now 
obfolete; properly figuifying the quality of an Eng- 
lifhman. : 

If aman were privately flain or murdered, he was anci- 
ently accounted francigena (which comprehended every 
alien, efpecially the Danes) till englecherie was proved, i. e. 
till it was made to appear that he was an Englifhman. Brac- 
ton, lib. iii. ; 

The origin of the cuftom anciently fubfifting among the’, 
Goths in Sweden and Denmark, was thus: king Canutus,. 
having conquered England, at the requeft of his nobles, 
fent back his army into Denmark, only referving a guard of 
Danes for his perfon; and made a law, that if any perfon 
was murdered, he fhould be fuppofed to be a Dane, if he 
was not proved to be an Englifhman by his parents or kin- 
dred, and, in default of fuch proof, if the murderer was 
unknown, or had made his efcape, che townfhip where the man 
was flain fhould be charged to pay fixty-fix marks into the 
exchequer; or if by reafon of the poverty of the townfhip, 
that fum could not be raifed from thence, it was to be paid 
by the hundred. After this law, which was continued by 
William the Conqueror, for the like fecurity to his own 
Normans, whenever a murder was committed, it was ne- 
ceffary to prove the party flain an Englifhman, that the pe- 
-nalty of fixty-fix marks might not be charged on the village. 
The manner of proving the perfon killed to be an Englith= 
man was by two witnefles, who knew the father and mother, 
before the coroner, &c. This praétice was. abolifhed by 
flatute 14 Edw. Il]. cap. 4. See Murver. 
ENGLESQUEVILLE, in Geography, a {mall town of 

France, inthe department of the Lower Seine, 18 miles 
S.W.of Arques. ‘here are feveral imall towns of the fame 
name, in the department which comprifes the former province 
of Normandy. i : Ee 
ENGLISH, ina general fenfe, fomething that relates 

to the country or people of England. Thus we fay, the 
Englifh crown, Englifh copperas, Englifh names, En 
money, Englifh meafures, Englith weights, &c. The fweat- 
ing-ficknels is called by foreigners /uder Anglicanws, the 
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Englith fwent. (See Sypor-anctuicus.) Dr. Cheyne calls 
‘the vapours the Englifh malady. 

me) hi Borough, See Boroucn. 
NGLisH Cape, in Geography, a cape on the fouth coatt 

of Newfoundland. N. lat. 46° 49’. W. long. 53° 29’. 
~Ewoutsu Cove, a narbour, or bay, onthe coatt of New 

~ Ireland, about 3 or 4. miles from cape St. George. * 
Eneiisu Drops, Gutte Anglicane. See Drop. 
Excuisu Harbour, in Geography, one of the beft har- 

boursin the ifland of Antigua, fituated on the S.W., a 
Jittle to the E. of Falmouth harbour. It is well fortified, 
and has a royal navy-yard and arfenal, with conveniences 
for careening fhips of war. N. lat. 17°8'25”. W. long. 
61°'37' 3° 
Enctis int, acape in the’river St. Lawrence, on 

the coaft of Canadas N. lat. 49° 40!.. W. long. 61° 45’. 
‘Encuisu Reach,a reach in the ftraits of Magellan, about 

°3 leagues broad, between cape Gallant and cape Holland. 
Enctisu Road, aroad in the ifland of Eooa, or Middle- 

burgh, in the South Pacific ocean, having 25 fathoms water. 
S.lat.21°20'. W.long. 174° 34'. 

Eneuisn School of Engraving. See Excravine. 
Eneuisa, or the Encuiisu 7 ongue, the language fpoken 

by the people of England; and with fome variation, by 
thofe of Scotland, as well as part of Ireland, and the reit 

__ of the Britifh dominions. 
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The Englih is of Gothic, or Teutonic extraGtion ; this 
swas the root or ftock upon which feveral other dialects have 
been fince grafted, particularly the Latin and French. See 
TervtTonic, &c. ; 

The language anciently {poken in our ifland was the Bri- 
tifh, or Welth, which was common to the Britons and Gauls ; 
and which ftill fubfifts, in more or lefs purity, in the princi- 
cipality of Wales, the iflands and Highlands of Scotland, 
part of Ireland, and fome provinces of France, particularly 
Bretagne, and very lately fubfifted in the county of Corn- 
wall. (See Cornisu Language.) This language was the 
‘Celtic or Gaelic, which is faid fo be very copious and ex- 
preffive, and is, probably, one of the moft ancient languages 
inthe world. It once obtained in moft of the weftern re- 
gionsof Europe: and now remains in the different dialects 
of the Irifh, Welfh, and Erfe. See Certs. 
As the Roman empire, extending itfelf towards the weftern 

parts of Europe, under Julius Czfar, Claudius, and Domi- 
tian, came to take in Gaul and Britain, the Roman tongue 
became propagated therewith; all the edi€ts, Kc. relating 
‘to the public affairs, being defignedly wrote in that language. 

The Latin, however, it is certain, never got fo much 
ound, or prevailed fo far in England, as in Lombardy, 

Spain, andthe Cauls; partly on account of its great dif- 
tance from Rome, and the {mall refort of Romans hither ; 
and partly, becaufe the entire reduétion of the kingdom 

_ was not effected till fo late as the reign of Claudius, when 
the empire was on the declining hand, and the new pro- 
vince was forced to be foon deferted by its conquerors, 
called to defend their territories nearer home. 

Britain, thus left naked, became an eafy prey to the 
t Angli, or Anglo-Saxons, a {trolling nation, from Jutland and 
Norway, who took an eafy pofleflion thereof about the year 
_ 450, much about the time that the Franks, another German 
mation, entered Gaul. ‘The Gauls and Franks, it feems, at 
length came to terms; found means to unite into one nation; 
-andthus, the ancient Gaulifh, with its mixture of Latin, 
continued the prevailing tongue, only farther intermixed 

with the Francie or lingua Franca of the new inmates; but 
the Britons were more conftant, and determined abfolutely 

‘to refafe any fuch coalition: they had embraced Chriltianity, 
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Auguftine being fent from Rorae to convert them about the 
year 570, and their competitors were heathens ; rather than 
admit of fuch an union, they therefore chofe to be fhut up, 
with their language, in the mountainous parts of Cambria 
or Wales. 

The Englifh Saxons, thus left abfolute lords, changed 
every thing; their own language, a dialeét of the Gothic or 
Teutonic, and altogether diftiné& from the Celtic, was now 
fully eftablithed, and laid the foundation of the prefent 
Englith tongue: and the very name of the country was 
henceforth to be Anglo-Saxon. (See Ancro-Saxon.) 
The new language remained, in good meafure, pure and 
unmixed, till the Norman invafion; the attempts of the 
Danes, and the neighbourhood of the Britons, indeed, 
wrought fome leffer innovations therein ; but, in the main 
it preferved itfelf ; for, as to the Danes, their language was, 
probably, from the fame root with the Saxon; and it did 
not long remain a diftin@ tongue in any part of England, 
but was blended with the Anglo-Saxon, and formed a 
particular dialeé&t of that language. 

This Dano-Saxonic dialect was principally fpoken in the 
kingdom of Northumberland, where the Danes chiefly pre- 
vailed: that the Anglo-Saxon language was{poken in the S.E. 
parts of Scotland at this time is undeniable. When Edgar the 
Peaceable, king of England, yielded Lothian to Kenneth IT. 
king of Scotland, A.D. 975, it was on thefe exprefs con- 
ditions ; that the people of that country fhould itill be called 
Englifhmen, be governed by the Englifh laws, and be al- 
lowed to fpeak the Englith language. 

Edward the Confeffor, however, who had lived long in 
France, might poffibly bring in a little mixture of the 
dialect of that country. 

But Wilham J. and his Normans, having got pofleffion of 
England, an alteration was ioon attempted: the conqueft 
was not complete, unlefs the Conqueror’s language, the 
French and Franco-Gallic, were introduced ; and accord- 
ingly all his aéts, diplomas, edits, pleadings, and other 
judicial matters, were written, &c. in that tongue. 

But his attempts proved unfuccefsful; the nuniber of Nor- 
mans he brought over being very {mall in comparifon of the 
Englifh, with whom they were incorporated, they loft or 
forgot their own language, fooner than they could make 
any change in the Englifh. This, however, did not hinder, 
but, by the endeavours of the Conqueror, abundance of 
French words, though many of them of Latin original, 
crept into the Englifh ; and many Englifh words, by de- 
grees, grew out of ufe. Hence it happened, that the 
Englifh, which was {fpoken afterwards, and continues to 
be Faken now, is a mixture of the ancient Saxon and this 
Norman French, together with fuch new and foreign words 
as commerce and learning have in the progrefs of time gra~ 
dually introduced. See AnGuio-Saxon. 

Upon the whole it appears, that the Teutonic diale& is 
the bafis of our prefent{peech. It has been imported among 
us in three different forms, the Saxon, the Danifh, and the 
Norman ; all which have mingled together in our language, 
fo that it may be fuppofed to exift in three different periods, 
viz. Anglo-Saxon, Danifh-Saxon, and Norman-Saxon. The 
firft begins withthe Saxon invafion, the fecond with the 
Danifh, and the third with the Norman. Some have made 
the properly Englifh period to commence with Edward I., 
towards the clofe of the 13th century ; others have referred 
it to the 14th century ; and others again have thought that 
it ought rather to commence with Henry VIII. ; as the 
controverfies of the Reformation were in faét the caufe 
which then abolifhed the Norman dialeét of the court, and 
introduced the prefent common Englifh to our worfhip and 
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to our literature. Many of our words are alfo plainly de- 
rived from the Latin. But thefe were not introduced di- 
re€tly from the Latin; whereas moft of them, probably, en- 
tered into our tongue through the channel of that Norman 
French, which William the Conqueror introduced. . For, 
as the Romans had long been in full poffeflion of Gaul, the 
language fpoken in that country, when it was invaded by 
the Franks and Normans, was a fort of corrupted Latin, 
mingled with Celtic, to which was given the name of Ro- 
manth; and asthe Franks and Normans did not, like the 
Saxons in England, expel the inhabitants, but, after their 
victories, mingled with them; the language of the country 
became acompound of the Teutonic diale&t imported by 
thefe conquerors,and of the former corrupted Latin. Hence, 
the l'rench Janguage has always continued to have a very 
confiderable affinity with the Latin; andhence, a great 
number of words of Latin origin, which were in ufe among 
the Normans in France, were introduced into our tongue at 
the congueit: to which, indeed, many have been {ince 
added, dire€tly from the Latin, in confequence of the great 
diffufion of Roman literature throughout all Europe. From 
the influx of fo many ftreams, or the junétion of fo many 
diffimilar parts, it naturally follows that the Englith, like 
every compounded language, muft neceffarily be fomewhat 
irregular. We cannot expeG from it, fays Dr. Blair (Lec- 
tures, &c. vol. i.) that correfpondence of parts, that com- 
plete analogy in ftru€ture, which may be found in thofe 
fimpler languages, which have been formed in a manner with- 
in themfelves, and built on one foundation. Hence, it has 
but {mall remains of conjugation or declenfion; and its 
fyntax is narrow, as there are few marks in the words them- 
felves that can fhew their relation to each other, or, in the 
grammatical ftyle, point out either their concordance, or 
their government, in the fentence. Our words having been 
brought to us from feveral different regions, ftraggle, if we 
may fo f{peak, afunder from each other; and do net coalefce 
fo naturally in the ftru€ture of a fentence, as the words in 
the Greek and Roman tongues. But thefe difadvantages, 
if they be fuch, of a compound language, are balanced by 
other advantages that attend it; particularly by the number 
and variety of words with which fuch a language is likely 
to be enriched. 

As to the origin and etymology of many of our words, 
Dr. Wallis lays it down, that fuch words of German ori- 
ginal as we have, in common with the French, are to be 
reckoned as our own, rather than as words borrowed from 
them; and that the old Gaulifh words, common to ‘the 
French and the Welfh, which are found in our language, have 
been likewife taken from the Welfh, rather than from the 
French. Hence, alfo, the fame author accounts why the 
names of the divers forts of cattle are Saxon; as ox, cow, 
ealf, fheep, hog, boar, deer, &c. and yet that their flefh, 
when prepared for food, is French; as beef, veal, mutton, 
pork, brawn, venifon, &c. the Norman foldiers not con- 
cerning themfelves with paftures, parks, and the like places, 
where fuch creatures are fed and kept, fo much as with 
markets, kitchens, feafts, and entertainments, where the 
food was either prepared, fold, or eaten. 

Under Henry II., Dr. Swift obferves, the French made 
a ftill greater progrefs; becaufe of the large territories he 
poffeffed on that continent, both from his father and his wife, 
which occafioned frequent journies thither, with numerous 
retinues, &c. And for fome centuries after, there was a 
éonftant intercourfe between France and England, by the 
_dominions we pofleffed there, and the conquefts we made ; 
fo that the language, two or three hundred years ago, feems 
to have had much more French than at prefent. 

Befides this alteration from the conquerors, the 
in procefs of time underwent feveral others; and at leng 
came to have numerous words and phrafes of foreign dialects 
ingrafted into it, in lieu of the ancient Saxon 3 

by the marriages of royal families; by the affectation of 
many writers, in moft ages, who are fond of coining new 
words, and altering the ufual forms of fpeech, for the 
greater delicacy ; and, by the necefflity of Laas or bor- 
rowing new words, according as new things and inventions- 
turn up: and by fuch means was the old Anglo-Saxon 
converted into the prefent Englifh tongue. See Anctro- 
Saxon. 

Having traced the rife and progrefs of our age hif- 
torically, we think it may be no incuri a et to 
reprefent by aétual examples the feveral fucceffive changes 
and {tages it has paffed through, to arrive at its prefent per- 
fection: in order to which, we fhall make ufe of the col- 
leGtions of the ingenious Mr, Greenwood. 

From the Saxon invafion, we have no memorial extant 
of the language for 250 years: the oldeft Saxon writing in 
being is a glofs on the evangelifts, written in the year 700). 
by Eadfride, bifhop of Holy Ifland; in which the three 
firlt articles of the Lord’s Prayer run thus: 

“‘ Uren Fader thic arth in heofnas, fic gehalgud thin 
noma, to cymeth thin rye. Sic thin willa fue is in heofnas,. 
and in eortho,”? &c. See ANGLO-SAXON. 

Two hundred years after, in the year goo, the fame was 
rendered thus: us 

«“ Thu ure Fader the eart on heofinum, fi thim nama. 
gehalcod; cum thin ric. Si thin willa on eorthan fwa, fwa- 
on heofinum.”’ 

In the following age it was turned thus in the Saxon 
Homilies, faid to be tranflated by king Alfred : 

‘© Feder ure thu the earth on heofenum, fi thin nama. 
gehalgod, to be cume thin rice, gewurthe thin willa on 
eoarthan fwa, fwa on heofnum,” &c. 

About the year 1160, under Henry II., near which 
period the Saxon began to aflume a form in which the 
beginning of the prefent Englifh may be difcovered ; it was 
thus rendered by pope Adrian, an Englifhman, in rhyme : 

“© Ure Fader in heaven rich, b 
Thy name be hayled ever lich, ¢ 
Thou bring us thy michell bliffe : 
Als hit in heaven y-dee 
Evar in yearth beene it alfo,”? &c. 

About 100 years after, in the time of Henry IIL., it was 
tranflated thus: 

«« Fadir that art in heaven bliffe, 
Thin helge nam it wurth the blifs, 
Cumen & mot thy kingdom, 
Thin holy will be it all don, 
In heaven and in erdh alfo,”? &c. 

Two hundred years after, under Henry VI., it was ren- 
dered thus : : 

« Our Fadir that art in hevenes, halewid be the name, 
thi kingdom come to thee, be thi will don in eerthe, as in — 
hevene.”’ 

Dr. Hickes furnifhes an extraordinary fpecimen of the — 
Englith, as fpoken in the year 1385, in his Thefaur. Liter. 
Septent. which we fhall the rather amule the reader with, 
as it is on this very fubje&, the Englifh tongue; and con- 
tains not only the hiftory, but the reafon of the changes and ~ 
differences therein : 

“¢ As it is knowe how meny maner peple beeth in this 
lond ; there beeth alfo fo many dyvers longages and toupee, 
Nothelefs Walfche men and Scots that beeth ac 
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with other nations, holdeth wel nyh hir firft longage and 
Speche: but yif the Scottes that were fometime confederat 
‘and woned with the Pictes drawe fomewhat after hir fpeche ; 
but the Plemynges that woneth in the wefle fide of Wales, 
haveth left her aoe {pech, and {peketh Sexonliche now, 
Alfo Englifhe men, they had from the bygynnynge thre 
maner {peche; northerne, fowtherne, and middel fpeche in 
the middel of the londe, as they come of three maner of 
peple of Germania: nothelefs by commyxtion and mellynge 
firfl with Danes, and afterwards with Normans, in meny 
the contrary Jongage is apayred [corrupted.] This ap- 
payrynge of the burthe of the tunge is bycaufe of tweie 
thynges,. oon is for children in fcole agenft the ufage and 
maner of all other nations, beeth compelled for to leve hire 
own longage, and for to conftrue hir leffons and here thynges 
in French,.and fo they haveth fethe Normans come firft 
into Engelond. Alfo gentlemen children beeth taught to 
f{peke eticke from the tyme that they beeth rokked in 
here cradel, and kunneth fpeke and play with a childes 
broche; and uplondiffche men will linke hymfelf to gentil- 
men, and fondeth with great befyneffe for to fpeake Frenfche 
tobe toldof. Hit feemeth a greet wonder how Englifche 
men and her own longage and tonge, is fo dyverfe of fown 
in this oon ilond ; and the longage of Normandie is comlynge 
of another lond, and hath con manner foun amonge alle men 
that fpeketh hit arigt in Engelond. Alfo of the forefaid 
Saxon tonge that is deled [divided] a three, and is abide 
fearceliche with few uplondiffche men, is greet wonder. 
For men of the eft, with men of the weft, is, as it were, 
under the fame partie of hevene acordeth more in fownygne 
of fpeech, than men of the north, with men of the fouth. 
Therefore it is that Mercii, that beeth men of myddel 
Engelond, as it were parteners of the endes, underftondeth 
bettre the fide longages northerne and foutherne, than 
northerne and foutherne underftondeth either other. All 
the longage of the- Northumbers, and fpecialliche at York, 
is fo fcharp, flitting and frotynge, and unfchape, that we 
foutherne men may that longage unnethe underftonde. I 
trow that that is by caufe that they beeth nyh to ftrange 
men and nations, that {peketh ftrongliche, and alfo bycaufe 
that the kinges of Engelond wonneth alwey fer from that 
cuntry,”’ &c. 

The firft of our authors, who can properly be faid to 
have written Englifh, was fir John Gower, who, in his 
‘Confeffion of a Lover, calls Chaucer his difciple. - 

How the Englifh ftood about the year 1400, may be feen 
‘in.Chaucer, who refined and improved it very confiderably ; 
though he is charged with the affeCtation of mixing too 
many French and Latin words with his Englifh, and by 
that means, with too much altering and corrupting the 
primitive language. 

In the year 1537, the Lord’s Prayer was printed accord- 
ing to the following verfion : 

“ OQ oure Father which arte in heven, halowed be thy 
name: let thy kingdome come, thy will be fulfiled as well 
‘in erth as it is in heven,”? &c. 

Where the reader will obferve the di&tion almoft brought 
to the prefent ftandard ; the variations being principally in 
the orthography. See an hiftorical view of the prageets of 
the Englith language, with fpecimens at different periods, 

_ from the age of Alfred to that of Elizabeth, in the Intro- 
duétion to Dr. Johnfon’s Englith Dittionary, vol. i. fol: 

Spencer, who lived in the fame age, contributed not a 
little to the improvement and refining of the tongue: he 
“threw afide abundance of the outlandifh ornaments, and 
wrote a purer Englifh, yet with more elegance and variety 
than had been known before. He was fucceeded by 
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Shakefpeare, Ben, Johnfon, lord Bacon, Milton, Cowley, 
Waller, Tillotfon, Dryden, Addifon, and Pope, &c. 
whofe works are in every body’s hands; and by whom the 
language has been tian{mitted to us under all its prefent ad- 
vantages. 

The perfe&ions afcribed to the Englifh, and alfo in a 
degree fuperior to any of the modern tongues, are, 1. That 
it is very ftrong and fignificant ; to which our finely com- 
pounded words, formed on the model of the Greeks, do 
not a little contribute. 

This may alfo be partly afcribed to the national charaéter 
of the people who {peak it, from which language is apt to 
receive its predominant tinture. Thus, the gravity and 
thoughtfulnefs, as well as the ftrength and energy, of the 
Englith, and alfo the gaiety and vivacity of the French, are 
fufficiently imprefled on their native tongues. However, 
though the Englith language poffefles diftinguifhing {trength 
and energy, it 1s naturally prolix, on account of the great 
number of particles and auxiliary verbs, which in the ule of 
it we are obliged conftantly to employ; and this prolixity 
mult, in fome degree, enfeeble it. We feldom can exprefs 
fo much by one word as was done by the verbs, and by the 
nouns, in the Greek and Roman languages. Our ftyle iss 
lefs compact ;, our conceptions being {pread ont among 
more words, and {plit, as it were, into more parts, make a 
fainter impreffion when we utter them. Notwithftanding 
this defe&t, as our language abounds in terms for exprefling 
all the {trong emotions of the mind, and we have the liberty, 
in a greater degree than moft nations, of compounding 
words, it may be efteemed to poflefs confiderable force of 
expreffion ; more efpecially when we compare it with the 
other modern tongues, though much below. the ancient. 
The ftyle of Milton alone, both in poetry and profe, affords 
fufficient evidence, that the Englifh tongue‘is far from being 
deftitute of nerves and energy. 

2. The Englifh language is copiouss of which Mr. 
Greenwood gives us inftances in the word ftriking ; which: 
we have above thirty different fynonymous expredfions fors 
as to /mite, bang, beat, baft, buffet, cuff, hit, thump, thwacks. 
Slap, rap, tap, kick, fpurn, box, yerke, pummel, punch, &ce 
and the word anger, for which he enumerates.above forty. 
So we fay to feeth or boil fleth, flew: prunes, poche eggs, 
coddle apples, bake bread; for which expreflions, #o /cethy 
flew, poche, coddle, and bake, the Latins, with all the 
boalted copia of the tongue, have only one word, .coguere ; 
and the French, as much as they abound with terms of 
cookery, not many more; the word cuire ferving indiffer-- 
ently for /eething, boiling, baking, flewing, and codling. 

Indeed, few languages are more copious than the Englith.. 
In all grave fubjeéts efpecially, hiftorical, critical, political, 
and moral, no writer can juftly complain of the barrennefs 
of our tongue. We are allo rich in the language of poetry. 
Our poetical ftyle differs widely from profe, not m point of 
numbers only, but in the very words themfelves; which. 
fhews what a ftock and compafs of words we may fele& and 
employ, fuited to different occafions, In this refpeét we 
are infinitely fuperior to the French, whofe poetical lan- 
guage, if it were not diftinguifhed by rhyme, would not be 
nown to differ from their ordinary profe. It is. chiefly, 

however, on grave fubjects, and with refpec to the ftronger 
emotions of the mind, that our language difplays its power 
of expreffion, But, in defcribing the more delicate fenti- 
ments and emotions, our tongue is not fo fertile ;.and we 
mutt acknowledge its inferiority to the French. This is, 
erbaps, the happieft language for converfation in the 
icles world; but, on the higher fubjects.ef compofition, . 
it is much excelled by the Englifh, 

3: The 



ENGLISH. ; 

3. The Eaglih language is not déftitute of flexibility, 
This power of accommodation to different {tyles and man- 
ners, lo as to be either grave and ftrong, or eafy and flowing, 
or tender and gentle, or pompous and magnificent, as an 
author’s genius prompts or occafions require, is a quality of 
great importance both in {peaking and writing. This pro- 
perty of a language feems to depend upon three thiigs: 
its copioufnefs; the different arrangements of which its 
words are fulceptible; and ‘the variety and beauty of the 
found of thofe words, fo as to correfpond to many different 
fubjes&ts. The Greek poffeffed this property in a fuper- 
eminent degree ; the Latin was, in this refpect, inferior to 
it; and among the modern tongues, the Italian pofleffes 
flexibility in a greater degree than the French; and.though 
our language has lefs of it than the Italian, it pofleffes a 
confiderable degree of this quality. If any one will confider 
the divertity of ftyle which appears in fome of\our claflics; 
that great difference of manner, for inftance, which is marked 
by the ftyle of lord Shaftefbury, and that of dean Swift ; 
he will perceive, in our tongue, fuch a circle of expreffion, 
fuch a power of accommodation to the different talte of 
writers, as redounds not a little to its honour. 

4. Some have challenged to the Englith language the 
praife of being mufical and harmonious; and in this refpeé 
Mr. Dennis makes no fernple to affert it {uperior even to the 
French. This, which fome may think ftrange. he proves 
hence, that we have blank verfe which is harmonious by 
mereyforee of numbers and quantity ; whereas the French 
haye long ago defifted from all pretenfions to poetical num- 
bers, without the afliftance of rhyme. 

It may be added on this laft head, from Mr. Welftead, 
that the Englifh has many meafures, the iambic and tro- 
.chee, for inftance, in common with the Greek aad Latin; 
an advantage arifing from the variation of the accent ; and 
that rhyme is peculiarly natural to it, varying itfelf to the 
ear with exceffive fweetnefs; not to mention the cefuras, 
paufes, tran{pofitions, and numberlefs other graces, which 
the Englifh vertification is capable of, probably beyond 
every other living language. 

The Englifh has, indeed, been reproached on account of 
its deficiency in harmony of found; but the charge has been 
extended too far. The melody of our verfification, and the 
power which our language poffefles of fupporting poetical 
numbers, without any affiflance from rhyme, afford fuffi- 
-cient proof that our language is far from being unmufical. 
Next to the Italian, our verfe is the moft diverfified and 
harmonious of any of the modern dialeéts ; and far exceeds 
the French in variety, fweetnefs, and melody. Mr. 
Sheridan has fhewn, in his Le@tures, that we abound more 
in vowel and diphthong founds than moit languages; and 
thefe, too, fo divided into long and fhort, as to afford a 
proper diverfity in the quantity of our fyllables. Our con- 
fonants, he obferves, though they appear crowded to the 
eye on paper, often form combinations not difagreeable to 
the ear in pronouncing; and, in particular, the objetion 
which has been made to the frequent recurrence of the 
hifling confonant s in our language is unjult and ill-founded : 
for this letter frequently lofes the hiffing found, efpecially 
in the final fyllables, and is transformed into a z, affording 
a found on which the ear can reft with pleafure. After all, 
it mutt be allowed, that ftrength and expreflivenefs, more 
than grace and melody, are the diftinguifhing properties of 
the Englifh tongue. It is a remarkable peculiarity of Eng- 
lifh pronunciation, that the accent is thrown farther back, 
-or nearer the beginning of a word, than is done by any 
other nation; and the general effect of this practice of haf- 
ening the accent is to give a brifk and a {pirited, but at 

‘the words commonly preferve their form unchanged ; 

the fame time a rapid and why ried,” not very mulic 
tone to the whole pronunciat’ sn ofa peoples | 

gs. The Englif: tongue as, without thes 
fimple in its form and conftruction of all the Europ 
le&s. It is free from all intricacy of cafes, d 
moods, and tenfes.” [he words are fubjeét to fewer vari 
tions from their original form than thofe of any other lan- 
guage. Its fubftantives have no diftinétion of - 3 
cept what nature has made, and but one variation i 4 
Its adjectives admit of no change at all, except what ex- 
prefles the degree of comparifon, Its verbs, inftead of 
running through all-the varieties of ancient conjugation, 
fuffer no more than four or five changesia ternintiom By 
the help of a few prepofitions and auxiliaty ‘bs,, the 
purpofes of fignificancy in meaning are acéomplithed; while 

which ftruGture, thaugh it has its difadvantages in point of a 
elegance, brevity, and force, contributes to facility. How- 
ever, bifhop Lowth has obferved in the Preface to his 
Grammar, that the fimplicity and facility of our language 
occafion its being frequently written and fpoken with lefs 
accuracy. See Grammar, Lancuace, Styte, Syn- 
TAX, &e. * 

Bome object to the Englifh, that it confifts too much of 
monofyllables ; which others reprefent as an excellence, be- 
caufe it argues a greater antiquity, if what Salmafius fays 
be true: = rtum quippe eft, linguas omnes, que monofy]- 
labis conftant, ceteris effe antiquiores;” he adds, that the 
“ ancient Greek abounded herein, as appears from the _ 
ancient poets, and fuch as affected antiquity.” De-Re— 
Hellenift. > ae 

But we have a farther advantage from our monofyllables, 
viz. * concifenefs ;?? as we are hereby enabled to exprefs 
more matter in the fame compafs of letters than any other 
modern tongue. The only thing we fuffer by it, is, fome- 
thing in point of foftneis and numbers; and yet we have 
verfes compofed wholly of monofyllables, that do not want 
harmony ; as that of Creech, ¢ t 

“¢ Nor could the world have borne fo fierce a flame.’” 

Others obje€& to our language, that it does not equal the 
foftnefs, the delicacy, of the more fouthern languages, of 
France, Spain, and Italy. It feems to retain fomewhat of 
the Gothic roughnefs of the people who framed and intro- 
duced it ; the foil and climate it was planted in, not tending 
much to mellow and refine it. : 

To this purpofe does Dr. Swift fpeak, who accounts for 
the effe&t hence, that the Latin tongue was never in its ~ 
purity in our ifland; and befides, it was removed, in its 
imperfect ftate, before it could have time to incorporate 
with the language of the country, and fubdue and foften it, 
as it did in the other provinces of France and Spain, &c. 
But it is to be obferved, that, upon the whole, this, fup- 
pofing it true, does uot lie as an objeétion againft the lan- 
guage, but the people: our manners are alfo lefs polifhed 
than fome of our neighbours ; we are not yet arriv that 
pitch of moleffe, of delicateffe, of fouplefie, which we cen- _ 
fure in them; and it is but juft our language correfpond — 
with the reft of our charaGer. ; Ets 

Mr. Welftead is of opinion, that the Englifh language i 
not capable of a much greater perfeGtion than it has alread: 
attained. We have trafficked, he obferves, with every 
country for the enriching of it; the ancients and moderns — 
have both contributed to give it {plendour and mag- 
nificence ; the faireft cyons that could be had from the ; 
gardens of France and Italy, have been grafted on ourold 
itocks, to refine the favagenefs of the breed 3 we meee 
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@fide mol of our harfh,. antique words, and retained few 
hut thofe of good and found energy: the moft beautiful 

- polifh is at length given to our tongue that it will bear, with- 
out deftroying and altering the very bafis and ground work 

_ of it; its Teutonic ruft is worn away, and little or nothing 
ig wanting cither of copioufuefs or harmony. He goes on 
_ to argue the maturity and perfection of the Englith, from 

_ another very extrinfic principle, viz. by comparing the 
time and circumftances of the improvements made fince 
the firft refiners of it; with thofe of the Greek, Latin, 
French, and other tongues that confeffedly have rifen to 
their height. 

Every civilize| nation, that author thinks, has its claflical 
_ age; and he fuggelts, that the Englifh are not far from it. 
So that what remains to be done for the Englith tongue, 
fhould not be to advance, but to fix it where it is, and pre- 
vent its declining. There is, 1n effect, a point of perfection, 
which when a language has once arrived at, it cannot exceed, 

» though it may degenerate from it; and thus it happened to 
the two fineft languages that the world has known. 
fi It may feem odd to talk of fixing fo unflable a thing as 

language: the Greek liturgies of St. Bafil, and St. Chry- 
foftom, ftill ufed in that church, the oue for folemn, the 
other for common days, have been a long time unintelli- 
gible to the people ; fo much has the vulgar Greek degene- 
rated from its original purity! Polybius teftifics, that the ar- 
ticles of truce between the Romans and Carthaginians could 

_ fearcely be underftood bythe moft learned Roman antiquaries, 
three hundred and fifty years after the time in which they 

_ were made. In effect, from the days of Romulus to thofe 
of Julius Czfar, the Latin was perpetually changing ; and 
what was written three hundred years before Tully, was as 
unintelligible in his time as the Englifh and French of the 

_ fame period are now; and thefe two have changed as much 
fince William the Conqueror, in about eight hundred years, 
as the Latin appears to have done ina like term. 

_ Whether our Janiguage will decline as faft as the Roman 
did, may admit of fome doubt; there being many circum- 
ftances in the affairs of the nation, which contributed to 
that fpeedy corruption, that may not, in all probability, find 
place among us. ‘The French for about two centuries paft, 
has been polifhing as much as it will bear ; and it appears 
to be.now declining, by the natural epnttancy of that peo- 
ple, and the affectation of fome late authors, to introduce 

» cant words, which is the moft ruinous corruption in any 
language. But without fome fuch confideration there does 
not feem any abfolute neceflity, Why a language fhould be 
perpetually changing. 

_ We find examples to the contrary: from Homer to Plu- 
tarch, are above athoufand years; aud fo long, at leafl, Dr. 
Swift thinks, we may allow the purity of the Greek ; the 
Grecians {pread their colonies round ali the coafts and iflands 

_ of Afia Minor, and the Agean fea, where the language was 
preferved entire for many ages after they themfelves became 
provinces to Rome, and were over-run by the barbarous na- 

ons. The Chinefe have books in their language above 
two thoufand years old; neither have the frequent conquetts 
fthe Tartars been able to alter it. And the German, 
panifh, and Italian, have admitted few or no changes for 
me ages palt. , 

_ On fuch confiderations, that author moved the then prime 
inifter, the earl of Oxford, to eftablifh a fociety, or academy, 

“for the fettling, and afcertaining, the purity of our tongue; 
to fet a mark on the impropricties which cuftom has made 

iliar, to throw out vicious phrafes and words, to correét 
others, and perhaps retrieve fome others now grown obfolete, 
and to adj 
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Without fome fuch means, he complains that the fame 
any writer can expect will be fo fhort and fcanty, as by no 
means to be a fuflicient motive to call forth, aud engage a 
man to exert. his genius. Our language is chiefly confined 
to thefe two iflands 5 and itis hard our authors’ fame fhould 
be limited in time as well as place. Were it not for the 
Bible and Common-Prayer, we fhould hardly have been 
able to underftand any thing written about two centuries 
ago. 

It isa melancholy refleGtion, that Petrarch full {peaks 
good Italian; whereas Chaucer, who lived an hundred years 
later, is not to be underiteod by an Englifh reader with- 
out a Saxon and French gloffary. And what fecurity has 
Dryden himfelf, while things continue on their prefent foot- 
ing, that he fhall not, ina like fpace of time, become as ob- 
folete as Chaucer is? 

Grammars and dictionaries, with whatever care and judg- 
ment they are compofed, will prove but a feeble flay to a 
fleeting language, unlefs they have fome extraordinary fanc- 
tion and authority. And, what is to be lamented, fuch: 
writings have contributed to the corruption almoft as much 
as the perfection of ourtongue. 

Dr. Gill, Ben Johnfon, and Hexham, it is certain, by 
forcing the Englifh tongue to the Latin method, have 
clogged and perplexed it with abundance of ufelefs precepts 
concerning cafes, genders, and declenfion of nouns, tenfes, 
moods, aud corjugations of verbs, and other things which 
our language has nothing to do with. Nor have even Dr. 
Wallis, Greenwood, &c. though fenfible of the fault in 

thofe others, beenable wholly to keep clear of it themfelves. 
See Sry ce. ? 

Encuisu Town, in Geography, a fimall village in the 
north-weftern part ef Monmouth county, in New Jerley,- 

on the road from Princeton to Shrewfbury ; 21 miles from. 
the former, and fix W. of Monmouth court-houfe. 

Encuisu Turn, See Detour Des Anglois. 
ENGLSTAIN, a town of Germany, in the archduchy 

of Auftria; fix miles N.W. of Zwetl. 
ENGONASIS,, Eyfoaci:, in Affronomy, Hercules ; one 

of the northern conftellations. See Hrercuves. 
ENGOUTED,, in Falconry, is faid of a hawk’s fathers, - 

when they have black {pots in them. 
ENGRAFTING. See Grartinc. 
ENGRAILED, or Incratvep, in Heraldry, (from 

the French gré/e, hail) is when a thing is reprefented with 
its edges ragged, or notched, femi-circularly, as if broken 
by fomething falling on it. See Inpenrepand InvecTep. 

Spelman expreffes it in Latin by imdricatus; others by 
ingrediatus; and others by /friatus. 
ENGRAPPLE. This is a device in ufe principally in- 

Naval Warfare, where it is intended to retain an enemy’s 
veflel in fome particular pofition, efpecially for the purpofe 
of boarding. When an opportunity may offer of grappling 
acrofs a fhip’s bows, or ftern, fo as to allow raking her fore 
and aft, the battle is ufually but of fhort duration ; it being 
almott impoffible for a crew to ftand to their guns while fub» 
ject to fo deftructive a fire. Generally we find, that.when a 
commander is intent on boarding his opponent, he -has his 
yard-arms fupplied with fmall grapnails, which being low 
ered down at pleafure, among the enemy’s rigging, hook 
therein, and thus prevent her from retiring to avoid the 
boarders, Sometimes poles, having long barbs at their 
ends, are ufed for the fame purpofe ; thele ave chiefly ma- 
naged by the forecaftle-men, and have their: butts lafhed to. 
the davit, or to the cat-head. Whatever contrivance may 
be in ule for engrappling, it is expedient that the implement 
be every where fufficiently folid or firm. to retain its hold, 

and 
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and to refit the hatchet, otherwife the enemy would {peedily 
cut them away: thus, all grap-nails fhould be fufpended by 

means of chains, paffed through blocks at the yard-arms; 
nor fhould the tackle, by which they are acted upon, be 

hauled tight until the points of the grap-nails may be firmly 

hooked among the fhrowd-hawfers, or fome fuch fubflan- 

tial part of the enemy’s rigging, which he could not, with 

fafety to his mafts or yards, cut away. Where itis prac- 

ticable, a very ftrong chain fhould be pafled round the whole 

of the fhrowd-hawlers of that matt, refpeCtively, oppofite 

which the veflel is engrappled; or, if that be too hazardous, 

the chain-plates may be fecured in a fimilar manner. It is 

evident, that were the former to be all included, the enemy 

muft cut away every fupport on that fide his maft, before he 

could extricate himfelf ; in the latter inftance, as the chain- 

plates are of iron, and very fubftantial, nothing but the 

ehain, whereby they are embraced, giving way, could afford 

the means of feparation. 
Sometimes fhips become fortuitoufly engrappled, by the 

Aukes of their anchors hooking among the rigging of the 

veflels oppofed to them: this, however, is feldom permanent ; 

for as the engrappling arifes from accident, fo does a lift, 

or heave of the fea, ordinarily fet the parties at liberty, either 

by tearing away whatever hitches upon the fluke, or by 

caufing the latter to unhook itfelf. Where the fea runs 

high, this is often the cafe; expofing both veffels to the 

-moft imminent danger, and always caufing confiderable da- 

mage. Hence, it fhouldever be confidered by a commander, 

Show far the fafety of his fhip may become queftionable in the 

attempt to approach his opponent, when there is much 

{well. The practice of engrappling is, indeed, but rarely 

‘reforted to in fhips of the line, or even by frigates; but is 

-extremely common among privateers abounding in men, and 
jntent upon bringing an engagement to a very {peedy iffue, 
‘fo as to fave their hulls and rigging from fuch damages 
-as might compel them to feek a port wherein to re-fit. 

ENGRAVER, one who practifes the art of engrav- 
ing. See Encravinc. c 

Eneraver’s Ad, the a& for fecuring the ss ber 
-of engraved prints. ‘That engravers might enjoy the fair 
advantages arifing from the exercife of their own talents, 
and that the public at large might in due time fucceed to 
fuch advantages, an at of parliament was pafied inthe 8th 
year of Geo. II., « for the encouragement of the arts of 
defigning, engraving, and etching hiftorical and other prints, 
by vefting the properties thereof in the inventors and en- 
ravers, during a time therein mentioned.” 
After thus vefting the property for the term of fourteen 

years, to commence from the day of publication, it enacts that 
the name of the proprietor fhall be engraved on each plate ; 
«and any printfeller, or other perfon, who shall engrave, etch, 
or in any other manner copy, and ‘fell, or caufe to be en- 
graved, etched, or copied and fold, in the whole or in part 
by varying, adding to or diminifhing from the main defign, 
or fhall print, reprint, or import for fale any fuch print or 
prints, “ without the confent of the proprietor firft had and 
obtained in writing,” figned by him in the prefence of two 
credible witneffes, or knowing the fame to be fo printed, 
&c. without confent of the proprietor, fhall publifh, fell, or 
expofe to fale, then fuch offender ¢¢ fhall forfeit the plate or 
lates’? on which fuch print or prints are or fhall be copied, 

and all and every fheet or fheets (being part of or whereon 
fuch print or prints are or fhall be fo copied or printed) 
*¢ to the proprietor or proprietors of fuch original print or 
prints,” who fhall forthwith deftroy the fame. And fur- 
ther, that every fuch offender fhall forfeit five fhillings for 
every print which fhall be found in his :cuftody, either 
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printed and publifhed, or expofed to fale; one moicty te 
the king and the other to the informer.—Note, Thefe pe- 
nalties do not extend to purchafers of plates from the origi- 
nal proprietors (f. 2+): and ations for offending againft 
this aé& muft be brought within three months (f. 3.) 

The aét of 7 Geo. III. c. 38. after reciting that the pre- 
ceding aét had been found ineffeQual, enacts, that the original 
inventors, defigners, or engravers of any print, ‘* map, chart, 
or plan, or any other print whatfoever,’”’ taken from an 
picture, drawing, or fculpture, are entitled to the benefit 
and prote¢tion of the recited and prefent aéts; and by 
(fec&. 7,) extends the rights iatended to be fecured by this 
and the former aét to the term of tqwenty-cio#t years. 
A fubfequent a& (paffed in the 17th of Geo. III.) 

ftates, that the former ats have not anfwered the pur- 
pofes for which they were intended, and that it is ne- 
ceflary for the encouragement of artifts, that further pro- 
vifions fhall be made. It therefore enaéts, that if any en- 
graver, etcher, printfeller, or other perfon, fhall, within the 
time limited by the aforefaid aéts, engrave or etch, or 
caufe, or procure to be engraved or etched, or worked, in 
“ mezzotinto, or chiaro-{curo, or otherwife,’”’ copy; or 
who fhall print, re-print, or import for fale, any copy of any 
hiftorical print, or any portrait, converfation, landicape, or 
architecture, map, chart, or plan, or any other print what- 
foever, which hath, or have been, or fhall be engraved, 
etched, drawn, or defigned “ in any part of Great Britain,” 
without the exprefs-confent of the proprietors firft had and 
obtained in writing, then every fuch proprietor fhall and may — 
in a fpecial a€tion on’the cafe to be brought againft the of- 
fending party, recover /uch damages as a jury on the trial of 
fuch aétion, upon the execution of a writ of enquiry thereon, 
“ fhall give or aflefs,”’ together with “ double cofts of 
fuit.”’ - 

The following are the moft important cafes which have 
fubfequently occurred, and which are introduced to fhew 
the legal conftru€tion which has been put upon the afore- 
faid a of parliament, by magiftrates of high authority. 

In the fittings after Hilary term, 25 Geo. III. before 
lord chief juftice Mansfield, Sayer brought an ation againft 
Moore for pirating fea charts. The charts which had been 
copied were four in number, which Moore had made into one 
large map. It appeared in evidence that the defendant had 
taken the body of his publication from that of the plaintiff ; 
and that the plaintiff had originally been at great expence 
in procuring materials for thefe maps; but it was alfo 
proved that the defendant had made many material altera- 
tions and improvements thereupon. Lord Mansfield’s ad- 
drefs to the jury upon this occafion is remarkable and im- 
portant. ‘ The rule of decifion in this cafe, he obferved, 
is a matter of great confequence to the country : in deciding 
it we muft take care to guard againft two extremes equally 
prejudicial ; the one, that men of ability who have employed 
their time for the fervice of the community, may not be de- 
prived of their juft merits, and the reward of their ingenuity 
and labour: the other, that the world may not be deprived 
of improvement, nor the progrefs of the arts be retarded : 
the aét that fecures copy-right to authors, guards againit 
the pracy of the words and fentiments; but it does not 
prohibit writing upon the fame fubjeét, as in the cafes of 
hiftories and diétionaries : in the firft a man may give a rela- 
tion of the fame fa@, and in the fame order of time; in the 
latter an interpretation is given of the identical words; in 
all thefe cafes, the queftion of fa& to come before a jury, is 
whether the alteration be colourable ornot; there muft be 
fuch a fimilitude as to make it probable and reafonable to — 
fuppofe that one isa tranfcript of the other; fo in the cafe = 
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Of prints, no doubt different men may take different engrav- 
ings from the fame piéture,. The fame principle holds with 
.regard to charts: whoever has it in his intention to publith 
achart, may take advantage ofall prior publications ; there 
is no monopoly of the fubjeét here, any more than in the 
other inftances, but upon any queftion of this nature the 
jwry will decide whether it be a fervile imitation or not. If 
an erroneous chart be made, God forbid it fhould not be cor- 
rected, fince it thereby becomes more ferviceable and ufeful 
for the purpofes to which it is applied: but here you are told 
that there are various and very material alterations: the de- 
fendant therefore has been correéting errors, and not fervilely 
copying. If you think fo, you will find for the defendant ; 
if you think ita mere fervile imitation, and pirated from 
the other, you will find for the plaintiff.” [Verdidt for 
defendant. ] No action therefore lies in future for publifhing 
fea charts on an improved and more ufeful principle, even 
though many of the lines fhould be copied from older 
charts. 

In Eafter term, 10 Geo. ILI. Wil. 60. Sayer loft his 
adtion againft Dicey for copying and felling a print, becaufe 
though the year of our Lord, wherein the original plate was 
publifhed was engraved thereon, the day of the month was 
not. 

In Michaelmas term, 33 Geo. III. 5 T. R. 41. an aétion 
was brought againft Symonds and others, for pirating a 
portrait of the countefs of Huntingdon. Bowyer was the 
original proprietor, and had afligned his right through Fitt- 
ler to Thompfon, by whom the a@tion was maintained. On 
becoming poffeffed of the plate, Thompfon had inferted his 
own name inthe infcription inftead of Bowyer’s, “ preferv- 
ing, the original date” of 26th day of Auguit, 1790; but 
the objection ftarted on this ground was over-ruled by the 
court, and the plaintiff obtained a verdiét and 10/. damages. 
ENGRAVING, Eneutsu, Origin and Progrefs of. 

In England, the art of engraving has gradually arifen from its 
rude mechanical praCtice by our Britifh anceltors. It may 
be faid to be indigenous to our foil, Romanand Saxon im- 
provements have from time to time been engrafted; and 
more recently, fhoots from the engraving of Germany, Italy, 
and France, have alfo been engrafted by the enterprize of 
individuals, not by the wifdom or authority of the ftate, on 
the original ftock. It will probably excite the furprife of 
pofterity, that this art has hitherto been cultivated, (if fuch 
might be called cultivation, ) in Great Britain in no other way, 
though Great Britain be the chofen feat of modern com- 
merce ; and engraving, being inits nature the moft commercial 
of thofe arts which adminifter to calm and elegant enjoy- 
ment, affords the moft efficient means of diffufing through 
the world a juft and general tafte in the fine arts, and, con- 
fequently, in thofe numerous branches of manufaéture 
which are derived from, and fuftained by, thofe arts. 

That it was rudely practifed in this ifland from a very 
early period, may be feen by the remains of inftruments of 
war, and other antiquities which have been found in the 
Celticand Saxon tumuli; thefe, as is obferved by that intel- 
ligent artift and antiquary, the late Mr. Strutt, frequently 
bear marks of the graver, or of fome tool which cannot have 
been very diffimilar; and the numerous coins of Cunobelin 
mutt fatisfy every inquirer of the early Britifh exiftence of 
this {pecies of engraving, an art which was probably intro- 
duced from Rome during the reign of that prince. 
_ The art of die-engraving could not have exifted alone ; it 
implies the exiftence of other modes of ingenuity ; and, with 
the ufe of money, mutt have {pread the ameliorating influence 
of art. But all rifing ingenuity, and even this mode of 
en, “pny paene to have funk wnder the Roman and 
_ Vou, XIIL, ; 

Danifh ravages, which foon fucceeded. Excepting thefe 
coins, thofe of Caraufius, and a few others of lefs certain 
date, andthe war implements mentioned above, faint indeed 
are the traces of Britifh engraving,. until the time of Alfred 
the Great. 

“* Under the proteCtion of that excellent monarch,” fays 
Strutt, “the arts begun to manifeft themfelves in a fuperior 
degree. He not only encouraged fuch artifts as were in 
England at the time, but invited others from abroad; and 
the works of the Anglo-Saxon gold{miths, who were the 
principal engravers of that day, were held in the highelt 
efteem upon the continent as well as in their native coun- 
try. The cafkets which they made for the prefervation of 
the relics of faints, and other pious purpofes, were orna~ 
mented with precious ftones and engravings in fo excellent 
a ftyle, as to excite the admiration of a// who fac them.” 
Wonder is the concomitant ofignorance. There is, however, 
yet preferved in the Mufeum at Oxford a very valuable 
jewel of gold, adorned with enamelling, and a kind of filla- 
gree work, in the midit of which is feen the half figure of 
aman, which is fuppofed by Hickes and Wooton to repre- 
fent Jefus Chrift, and conjeGtured by Strutt to be rather 
intended for St. Cuthbert. The back of this curious remnant 
of antiquity is ornamented with engraved foliage and flowers. 
From the unquettionable teftimony of its own legend, this 
jewel is known to have been made at the command of Alfred 
the Great, and was one of the very few articles he could 
have carried with him when he retreated to the ifle of 
Athelney ; where it has fince been found. 

Archbifhop Duntftan is faid to have worked in the precious 
metals, frequently adorning his works with images and 
letters which he engravedthereon. Ofbern (his biographer) 
calls him the firft of engravers ; but it has been emphatically 
obferved, that he who could add the title of Saint to the 
name of Dunftan, would not hefitate to call him a Raphael 
in painting, or an Audran in engraving; and the fpecimen 
of his drawing, which’is ftill preferved in the Bodleian library, 
leaves us little to regret in the entire lofs of his en- 
gravings. 

The engraving of Dunftan and his contemporary work- 
men, was doubtlefs the degenerate iffue of the art which the 
patronage of Alfred had called forth. In the tempeft of 
war, and the night of ignorance and fupertftition that fuc- 
ceeded, fcarcely a glimmering of its light was feen. The 
mingled work of the engraver, chafer, enameller, and gold- 
{mith, which is feen in Alfred’s jewel, entirely difappeared, 
but die-engraving, as it afforded the means of iffuing money, 
became to the Anglo-Saxon princes an art of necefflity, be- 
caufe infeparable from the exiting fyftem of government and 
polity ; and hence, while other arts pined and perifhed, it 
was enabled to furvive the inclemency of thole barbarous 
ages, and to preferve and tran{mit to better times the art 
of the engraver. 

Laws of Athelftan and Canute, appointing the number 
of minters who fhall refide in their principal towns, and for 
the punifhment of thofe who fhall dare to aduiterate the 
coinage of the realm, are {till extant, and may be read in 
rs a obfervations on Anglo-Saxon and Anglo-Danilh 

oins, 
It may be pre{umed, that the art of die-engraving, and the 

weak tenures by which landed property was previoufly held, 
gave rife to the engraving and the ufe of feals. Before 
their introduction, Ingulphus exprefsly fays, that lands 
were fometimes difpofed of by word of mouth ; fometimes 
by laying a turf of the land granted with religious folemnity 
on the holy altar; and in other inftances the-lord gave ta 
the tenant a {word, hems belmety arrow, or drinking-horn 
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to certify the transfer ; a drinking-horn is mentioned by 

Lewis as being in the pofleffion ofa Mr. Pyffey of Berkhhire, 

on which was engraven, “ I king Kuoute (Canute) have 
given thee this horn to hold thy land by.’”. 

In corroboration of the idea that the numif{matic procefs 

fuggefted both the manner of engraving and of ufing feals, 

we may mention that the matrices of ancient Englith feals, 

of which fome few are yet rémaining, are formed with the 

fame kind of cutting and punching implements which were 

ufed by the die-engraver ; they were of brafs, as were pro- 

bably the dies of that period, and from that time to the 

prefent, metal feals have continued to be executed with the 

fame implements ufed in the fame manner, or with no other 

variations than have been produced by the gradual improve- 

ment of fociety operating on the peculiarities of individual 

talent: alfo (fee SEAL-ENGRAVING,) that they were at firit 

imprefled as money is coined, namely, by a forcible blow, and 

that ead received the impreflion ; and from the teftimony of 

Ingulphus it further appears, that feals were by no means 

common in England before his time ; he fays that, “ the 

Normans, difiiking the Englifh manner of ratifying their 

chirographs (or charters), ordered them to be confirmed by 

impreflions on wax from the {pecial feals of the parties con- 

cerned, The only feal in England that is known to have 

been impreffed on wax before this period, is that of Edward 

the Confeffor; but as this prince is known to have received 

his education in Normandy, the fingularity is accounted 

for. 
From this time the ufe and facrednefs of feals went on 

increafing in the public eftimation, fo that before the lapfe 

of a century, their devices, forms, and fizes, appropriated 

to the different ranks in fociety, were gradually fettled. 

Even the etiquette of fealing on different coloured waxes, 

was afcertained with fufficient fcrupulofity. 
An impreffion from the feal of Anfelm, the primate, has 

been copied, and is introduced (fee P/. of Briti/h Engravings, 

fig» 2.) from which fome idea may be formed of the Anglo- 

Norman ftyle of defign and engraving, as compared with 

what had preceded it. The archbifhop has loft his head, 

and has probably been decapitated in effigy, on account of 
his cropped hair, and by fome of thofe refentful partizans 
of the long and curled locks, which were fafhionable at the 
court of William Rufus. Againit long hair, Anfelm had 

preached with fome apparent {uccefs, and with a vehemence 
which is highly extolled by Eadmer, his companion and 
fecretary ; but it has been obferved, that though the clergy 

at that time could overturn thrones, and had authority 

fufficient to fend above a million of men on ¢heir errand, to 

the defarts of Afia, they could not prevail again{t certain 

fafhions. 
It appears\that fome argillaceous fubftance, apparently 

pipe clay, has in this inftance been mixed with the wax of 

the feal; which has afterwards been painted either with a 

view to its better prefervation, or to give the true tint of 

the rank of a Norman archbifhop. The {mall folded parch- 
ment to which it is appendant, or rather which depends 
from it (fee the engraving) isa grant of church land. The 
prolixity of modern legal forms might bluth before its 
brevity. ‘ 

About, or foon after, the time now under our obfervation, 
a new fpecies of engraving, more fimple in its nature than 
thofe which had preceded it, was either introduced into or 
invented in England; of which there is fearcely an old 
country church of any confequence, but zffords fome curious 
fpecimens, and England more than any other nation in 
Lurope. The brafs plates on our old fepulchral monuments 
are executed entirely with ig graver; the fhadows, where 
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fhadowing is attempted, being expreffed by lines (or ftrokes, } 
{trengthened in proportion to the required depth of fhade, 
and occalionally croffed with other lines a fecond, and in 
fome inllances a third time, precifely in the fame mauner as 
a copper plate is engraven that is intended for printing. On 
otheroccafions a mere outline only has been cut. 

Thefe engraved effigies are often found cemented on théfe 
horizontal tomb-ftones, which form part of the pavement 
within the churches, where the feet of the congregation, 
which kept the lights bright by friétion, filled the incifions 
with duft, and thus darkened the fhades; very neat or exqui- 
fite workmanfhip was not therefore aimed at, and isnot to be 
expected ; yet fome of thefe engravings bear no {mall evi- 
dence of the abilities of thofe by whom they were performed, 
and confidering the dark period during which they were 
executed, are entitled to more praife than many engravings 
which have beenfubfequently produced. "The engraver’s ftyle 
of drawing the human figure differs little from that of the 
contemporary illuminators of miffals, and though the hands, 
feet, and cther nudities are rarely tolerable, the ftiffnefs 
of the draperies does in many inftances bear confiderable 
refemblance to the tiffued and embroidered veftments of the 
entombed abbots, and other dignitaries of the early Catholic 
church ; while the faces occafionally difplay attempts not 
altogether fuccefslefs, as it fhould feem, at individual por- 

-traiture. * 

That which has been feleGed as a fpecimen of this mode 
of engraving, is from the tomb of William de Fulbourn, in 
Fulbourn church, Cambridgefhire, and is copied, with the 
permifiion of the Meffrs. Lyfons, from their Magna Bn- 
tannia. William de Fulbourn was appointed a baron of the 
exchequer in the year 1328, and is here reprefented (fee 
the Plate of Englifh Engravings, fig. 3.) ‘with the effigies. 
of an ecclefiaftic in a richly ornamented cope, under an 
elegant canopy, engraved on brafs,”” &c. &c. See Lyfons’s’ 
Cambridgefhire, p. 64. Part of the canopy and finale 
have been omitted on account of the fmaller dimenfions ef 
our plate. The pattern of the embroidery, as may be feen, 
is far from being inelegant, and the recurring initials, 
(W.F.) rofes, and other ornaments, are engraved with no 
inconfiderable care and neatnefs, 

Philofophers have remarked how frequently man has 
ftumbled or ftopt fhort at the very threfhold of improve- 
ment. From the time of the Crufades, Great Britain has 
been in poffeffion of an art of engraving from which ink 
might have been delivered, and confequently impreffions 
multiplied, either on the fame vellum on which books were 
formerly written, or, fince the middle of the 12th century, 
on paper itfelf: yet until about the year 1460, no man 
appears to haye thought of delivering ink from the incifions 
of the graver. : 

Whether accident or defign, and whether Italy or Ger- 
many had the honour of giving birth to an invention, of 
which three centuriesand a half have not ferved fully to 
develope the important confequences to fociety, has been 
much difputed among the curious. Mr. Strutt is among 
the number of thofe who have purfued thefe inquiries with 
confiderable diligence. After difcuffing the German and 
Italian pretenfioxs, he at length brings forward an impref- 
fion from an engraved brafs plate in his own pofleffion, which. 
he conceives to be Englifh, and which he thinks may 
claim the palm of early date. Its ftyle of art is truly that 
of the early German {chool, and alfo that of the engravers 
of the Englith fepulchral brafles of the fifteenth century 3. 
yet from another circumftance, which {hall be mentioned 
anon, the writer of this article is led to think that Mrs 
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Strutt’s plate, and the tenor of his reafoning thereupon, 
ave more curious, than his conclufion is well founded. 

| ” Mr, Strutt fays, “no one feems to have fuppofed that 
= we could lay even the moft diftant claim to a rivalfhip 
(much lefs to a priority) with refpeét to the early practice of 
? engraving, with any of the continental nations famous for 
| the arts. But when we confider how many engravers we 

had in England, about the time in which the difcovery of 
taking impreffions from copper-plates was made, as the 

3 many monumental engravings remaining in our churches to 
this day fufficiently teftify, (and a little examination of 
thefe early fpecimens of the art will prove how well they 

_ were adapted to the purpofe of printing,) we hall readily 
= conceive te if they did not themfelves difeover this mode 
_ of multiplying their works, they would at leaft have in- 
 ftantly adopted it, as foon as the knowledge of fuch an in- 
_ vention had reached them.”’ 

"There can be little doubt of the antiquity of the en- 
graving here produced; and that it was made for the pur- 

_ pole of printing, the letters being reverfed upon the plate 
 fufficiently prove. So that if it fhould be urged, though we 

fee no kind of reafon for fuch a fuppofition, (this is furely 
more than ftri@ criticifm will concede to Mr. Strutt, ) that 

the plate itfelf was executed abroad, at the command of 
fome Englifh devotee, it muft at leaft be granted that the 
mode of taking impreffions from it was underftood in Eng- 

- Iand, or the pate could not have been of any ufe to the 
_ owner of it ; and that the engraving was the work of fome 

Englith artift, or executed at the defign of fome. Englifh 
peteuake: no one, I conceive, will doubt on examining the 
contents of the infcriptions. They confift of particular in- 

_ vocations to faints, comprehended in feven compartments, 
_ the initial letters of cach invocation or prayer being orna- 
roe with the reprefentation of the perfonages to whom 

"it is addreffed.”” Here follows a particular defcription of 
the feveral compartments. 
~The addrefs to the Englifh faints in the fifth petition, 

plainly, we think, determines the country to which it 
_ belonged. The ftyle of the drawing, and the manner in 

% 

which the little figures are compofed, being placed in the 
initial letters, bear an exact refemblance to the illuminated 

delineations which we meet with in manufcripts of the 
_ fifteenth century, efpecially towards the commencement of 

it ; and the writing alfo has every appearance of equal an- 
tiquity.” ; 

r If we fhould proceed thus far with Mr. Strutt, and 
admit his reafoning, it will fcarcely be practicable to 
travel with him further, though he be in general, as to 
matters of faét, an excellent guide. The invocations, 

_ which cover the far greater part of the plate, are not in the 
_ Englith, but the Latin language, and Mr. Strutt informs 

his readers, that they are ‘evidently ftamped upon the 
plate with {mall punches, and re-touched afterwards with the 

- graver.”’ Now, no man would cut an alphabet of punches, 
p (cr puncheons, as they are fometimes technically termed, ) 

or the fake of engraving, or Lamping, fuch a plate as Mr. 
Strutt has brought forward, nor would probably any caufe 
of lefs magnitude than the formation of matrices for an al- 
phabet of moveable types, induce an artificer to beftow the 

time and pains, neceflary to the production of fuck an al- 
phabet of puncheons. T'rom this fingle circumftance, the 
refent writer is inclined to refer the engraving in queftion, 

4n whatever country it may have been executed, toa period 
fubfequent to the invention of moveable types; \con- 
fequently if it was executed in England, it mutt have been 
after the year 1471, when, according to Dr. Middleton, 
<4 a 
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Caxton had returned from abroad, and began to print 
books in Weftminfter Abbey. 

Another reafon, which does not feem to have prefented 
itfelf to Mr. Strutt, why the invention of printing with the 
rolling prefs from plates of metal cannot, in fairnefs, be 
afligned to England, is that to fuppofe this art to have been 
known here before the experinfents of Finiguerra, we mutt 
alfo fuppofe that almoft a century elapfed between the firlt 
and fecond examples of Englith copper-plate printing, 
which is a thing not to be fuppofed for a moment. 

Of the engravings that accompanied an edition of Vefa- 
lius’s anatomy, which was printed in England in the year 
1545, Mr. Ames fays, ‘thefe plates are fome of the firlt 
rolling prefs printing in England.’ Of thefe plates, 
Thomas Geminus, or Gemini, was the engraver: they 
were not the very firft that were publifbed here. “The 
‘birth of Mankind, otherwyfe called the Woman’s book,” 
made its appearance in 1540, and contains fome {mall ano- 
nymous copper-plate cuts, yet Geminus might poflibly 
have begun his engravings more than four years before the 
date of their publication: at leaft he is the firft engraver 
in England of whofe name we are in poffeffion, and whofe 
works were printed on paper. : 

The firft edition of Geminus’s Vefalius was dedicated to 
king Henry VIII. He publifhed a tranflation by 
Nicholas Udal, of the fame work, in 1552, and dedicated 
it to Edward VI. The tranflator in his preface fays, 
“‘ Accepte therefore jentell reader, this treatife of ana- 
tomie, thankfully interpreting the labours of Thomas 
Gemini, the workman. He that with his great charge, 
watch and travayle, hath fet out thefe figures in pourtra- 
ture, will moft willingly be amended, or better perfe&ted 
of his own workmanfhip, if admonifhed.” 

Thofe who have feen the maiterly wood engravings 
to the original Vefalius, publifhed at Padua, in 1542, 
engravings that were done under the eye, and, as fome 
have faid, touched by the hand, of Titian, will perceive 
that Gemini has left abundant room for admonition: yet 
the confideration that his work was a firft attempt, at once 
to tranfplant a new art to England, and to extend the 
knowledge of anatomy, will probably be received as no une 
fatisfactory apology for the defects of thefe engravings. 

Gemini lived in Black-Friars: he printed and publifhed 
other books, ameng which are a {mall tra on midwifery, 
with copper-plate engravings, (which is, perhaps, the fame 
that is mentioned above, under the title of “the Birth of 
Mankind, &c.”?) a prognoftication relating to the 
weather, the phenomena of the heavens, &c. decorated 
with a number of cuts, and another edition of his Vefalius, 
printed in 1559, and dedicated to queen Elizabeth 

Lord Orford has obferved that, “ fo congenial an art as 
engraving, when once difcovered, could not fail to {pread 
in an age of literature. That accomplifhed prelate, arch- 
bifhop Parker, who thought that whatever tended to en- 
lighten and cultivate the human mind, was within his pro- 
vince, feems to have been the motft confpicuous patron of 
the art, in the reign of Elizabeth. He employed, in his 
palace at Lambeth, a painter and two or three engravers, 
Of thefe engravers, the chief was Remigius Hogenbergh, 
whe twice engraved the archbifhop’s head, which, if 
Vertue be right, was the firft portrait printed in England, 
from an engraving on copper; Remigius had a brother 
whofe name was Francis, by whofe hand is extant a print 
of queen Mary I, dated inthe year 1555. Under it is 
written “ Veritas Temporis Filia.” In the fet of Sax. 

' ton’s maps, thofe of Gaul.and Belgium are by this artift, 
Aaz2 and 
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and he has alfo engraved views both in Bruin’s Civitates 
Orbis Terrarum, printed in 1572 at Cologn, and in Abra- 
ham Ortelius’s Theatrum Orbis Terrarum, printed in 1570 
at Antwerp. On the foreground of one of the views con- 
tained in the latter work, are two figures dreffed' in the cof- 
tume of the times, one of which is the portrait of Ortelius 
himfelf, (as the infcription beneath informs us); and the 
other that of Hoefnagle the engraver, who, though a native 
of Antwerp, was among the firft of thofe who praétifed 
the art in England. The map of England in this work 
was by Humphrey Lhuyd of Denbighfhire, and that of 
Spain by Thomas Geminus, whom we have already men- 
tioned. Lord Orford thinks it creditable to England, 
that we had at this time, ‘ profeffors worthy of being em- 
ployed to adorn Flemifh editions ; Flanders being at that 
time a capital theatre of arts and learning ;’” and Ortelius 
himfelf commends the Englith engravers, {pecifying befides 
thofe whom we named, Antony Jenkenfon, and Robert 
Leeth. 

Chriftopher Saxton deferves mention here, for at once 
extending the knowledge of our national geography, en- 
larging the field of engraving, and raifing himfelf to emi- 
nence from the condition of a fervant. He was a native of 
Yorkthire, and lived at Tingley, near Leeds, in the fervice 
of Thomas Sekeford, efq. matter of the Requefts, and of the 
court of Wards. Encouraged by this gentleman, who 
kindly affifted him with money, Saxton undertook to make a 
complete fet of maps of the counties of England and Wales. 
Many of the plates he engraved himfelf, and in others was 
affifted by Francis Hogenbergh, Nicholas Reynold, and 
Auguftin Ryther. Six years were employed in the work, 
which commenced in the year 1573. Thefe were the fir/t 
county maps that ever appeared in England, and Thorefby 
fays of that of Yorkfhire, which is three feet wide, that it 
is “ the beft that ever was made of that county.”? Ryther 
had the chief hand in engraving it, and at the corners are 
views of the city of York, and the port of Hull. Thefe 
maps are alfo adorned with the royal arms, and thofe of 
the patron “ Maiter Sekeford,”? and are dedicated to the 
queen. 

In lord Orford’s catalogue is a worthlefs portrait of 
George Hoefnagle, who engraved about this time a map of 
Briftol, anda view of the palace of Nonfuch, which, though 
once fo magnificent, is now only known from defcription and 
the print of Hoefnagle. He worked entirely with the 
graver, and, as has already been mentioned, was’‘one of thofe 
employed by Ortelius, in his great work, which may truly 
be called fo, when we confider the time when, and the cir- 
eumftances under which, it was produced. 
We have paffed over Cole, Bettes, the de Brees, and 

others: and even the names of many of thofe who ferved to 
mark no era in the art of which we are here tracing the pro- 
greis in England; who neither invented nor introduced anew 
ityle, nor diftinguifhed themfelves in thofe which were previ- 
oufly known and praétifed; we fhall pafs over them with a ge- 
neral reference to Strutt, Grainger, and lord Orford’s cata- 
logue, where their names and the dates of their works may 
be found, with fiuch lifts of their performances as thofe au- 
thors, with the affiftance of George Vertue, were able to 
form or colle&. ; 

Notwithitanding the praife of Ortelius, Englifh copper- 
plate engraving retained, for more than an hundred years, 
much of its original coarfenefs and vulgarity. The ftyle of 
Reginald Elftracke, who lived at the clofe of the fixteenth 
and beginning of the feventeeth centuries, is occafionally 

fomewhat neater than that of his predeceflors, but {till deiti- 

tute of tafte. His inftrument was the graver, but 
indeed are the mental rays that attended. fe progr 

Elftracke worked chiefly for the bookfellers; and _ 
beft works are portraits, which are for the moft part, if n 
entirely, after his own drawings. They are in number at 
leaft thirty ; and among the beft of them are thofe of fir 
Philip Sydney, engraved foon after his death, and “ BAZI- 
AIQLOGIA, or the true and lively Effigies of all our 
Englifh Kings from the Conqueft to the prefent time”? 
(1618.) His portrait ef queen Mary of Scotland is pres 
bably, on the whole, his beft performance. ; 

Francis Delaram was contemporary with Elftracke. His . 
workmanfhip, for it can {carcely yet be called and cer- 
tainly not fine art, was fomewhat neater th: of El. 
ftracke, but equally taftelefs. The {quarenefs or reCtangu- 
larity of his croffings gives a peculiar drynefs to his ftyle of 
engraving ; he drew but indifferently, his outlines are hard, 
and his draperies heavy. Unlefs we may except the follow- 
ing plates, which are after his own defigns, his portraits are 
the beft of his works. The frontifpiece for “ Wyther’s 
Preparaticn to the Pfalter,’? ornamented with emblematical 
figures, and dated 1619. The frontifpiece to “ The Seven 
golden Candlefticks,”? 1624. ‘ Nero Czfar, or Monarchie 
Depraved,’”’ 1627; this alfoisa frontifpiece. And the beft 
of his portraits are thofe of ‘* James the Firft,” an upright 
whole fheet print, as large as life. ‘ Queen Mary and 
Queen Elizabeth,” {mall uprights. ‘ Henry Percy, Earl. 
of Northumberland,” dated 1619. | * Frances, Duchefs of 
Richmond and Lenox,” and ** Sir Thomas Grefham.’? 

But the family of the Paffes, or de Paffes, of whom the elder 
came hither from Utrecht, early in the feventeenth century, 
introduced a better tafte, and a neater and more elaborate 
ftyle of engraving than had hitherto been praétifed in 
England. - 

Crifpin de Paffe was a man of letters, fudious, and of a 
liberal mind. Holland’s Heroologia was embellifhed and 
publifhed at his expence ; and in the preface to a drawing- 
book, publifhed by him at Amfterdam, in the year 1643, 
(after his departure from England, ) he difcovers fome know- 
ledge in geometry and perfpective; gives directions for the 
proportions of the human body; for drawing in the aca- 
demy by lamp light, and for the ufe of the lay-figure in 
ftudying draperies; and details the proportions of horfes, 
lions, and other quadrupeds, and of birds and fifhes. In 
the fame preface he fays of himfelf that he applied early to 
the ftudy of the arts, and mentions Rubens, Bloemart, and 
other diftinguifhed contemporary artifts, as his friends and 
encouragers; but he appears alfo to have looked ‘with ad- 
vantage at the neater produétions of the German fcheol of 
engraving. The following isa tolerably juft eftimate of 
his powers as an artift, and is from the pen of the late Mr. 
Serutt. 

“ Paffe worked entirely with the graver, in a neat, clear 
ftyle, which has much origisality ; and, excepting fome 
little ftiffnefs which frequently appears, and the want of 
harmony with refpeé& to the diftribution of the light and fha- 
dow, (a fault which prevailed at the time in which he lived, ) - 
his beit works poffefs a very confiderable fhare of merit, 
efpecially bis portraits, many of which he drew from the 
life ; and the far greater part of his hiftorical and emblem- 
atical fubjeéts are engraved from his own compofitions. 
He drew the human figure very corre&ly,”” (but the pro- 
portions and ftyle of his figures are thofe of the fchool of 
Rubens,) “and marked the extremities with a degree of ex- 
aGtnefs, not ufually found in the works of thofe mafters 
who employed themfelves upon fmall fubjecs.”? 
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__-Mr. Strutt fhould have recolleéted here, that exquifite 
- examples of delicate marking and elaborate workmanship 
might then have been feen, and, probably, were feen by 

Dy ite Paffe, inthe works of the Behams, Penz, and thofe 
other German artifts who are emphatically termed the Jistle 
matters; particularly in the engravings of Bartholomew 
Beham, who had ftudied under Mare Antonio. 
‘The fons of this artift, who were Crifpin junior, William, 

and Simon, and his daughter Magdalen de Paffe, followed 
the inftruétions and the ftyle, and in fome initances fur- 
a ee the merits, of their father; though the works of 
, agdalen, the firit female engraver we read of who prac- 
4 tifed the art in England, are not equal to the beft of thofe 

of her brethren. In three plates from Ovid’s Metamor- 
-phofes, which fhe has engraved after pictures by Elfheimer, 
fhe has judicioufly imitated the ftyle of count Goudt, but 
has not produced the fame forcible effeét, nor attained the 
fame exquifite degree of finift. Lifts of the numerous por- 
traits and other engravings by this family, may be feen in 

lord Orford’s Catalogue, and Mr, Strutt’s Dictionary of 
Engravers ; and in the Royal library at Paris, before the 
revolution, was a collection of their works in large volumes, 

‘Of which there were either two or three. : 
From Simon Paffe the art defcended to his pupil John 

Payne. Other engravers were pra¢tiling in England at the 
time, but of inferior merit. Payne had caught the mantle 
of the Paffés. Strutt fays of him that “he was aman 
of genius, and though his works are not very numerous, 
they neverthelefs manifeft his fuperior abilities. He was 
recommended to Charles I., and had a fair profpect of 
making his fortune ; but carelefs of that as he was of his 
fame, he negleGted his bufinefs and died in indigence, A.D. 
31647 or 43, before he had reached his 40th year. His 
chief engravings confilt of frontifpieces and other book- 

__ plates, and portraits. But he alfo engraved a variety of 
i other fubjeéts, fuch as landfcapes, flowers, &c. His por- 

traits, however, are, in my opinion, by far his beft works. 
Thofe he executed entirely with the graver in a free open 
ityle, fo managed as to produce a very pleafing effect. Mr. 
Evelyn, fpeaking of this artift, commends him alfo for a 
ship which he engraved. This fhip, as Vertue informs us, 
was the Royal Sovereign, built by Phineas Pett. The 
print was of a prodigious fize, and engraved on two plates, 
being, when joined, three feet long, by two feet two inches 
high.” His beft portraits are from Cornelius Janfen. 

Having proceeded thus far with the progrefs in England 
of the art of engraving on copper, it behoves us to attend to 
the introduction and early progreis of that of engraving on 
wood. 

) The art of engraving, and prititing from, blocks of wood, 
was introduced into England about the fame time with the 

_ mode of printing with the rolling prefs from engravings on 
copper: if, indeed, wood were really the material ufed for 
thofe engravings which are called, and generally fuppofed to 
be, wood engravings, and which are common from the 
time of the firft promulgation of the art through the fif- 
teenth and the two following centuries, and where the print- 
ing ink is evidently delivered from “ lines crofling each 
other,” and with the letter-prefs. 

The earlieft Englifh engravings of this kind which the 
refent writer has examined, unlefs thofe which are pub- 
ifhed with the mark of Holbein are really by his hand, and 
were any of them performed after his arrival in this country, 
are thofe of Chriftopher Switzer, who lived at the clofe of the 
fixteenth and beginning of the feventeenth centuries, He 
was probablyaGermanby birth, though herefided in England,. 

Vertue fays, he cut a fet of the broad feals of England, which 
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may be feen in the Harleian library, but impreflions from the 
blocks of coins and feals which he cut for Speed’s hiftory 
are not uncommon ; and here the remarlkable dark croflingé 
occur, and may be particularly obferved in the four blocks 
which are entitled ** portraitures of the ancient and of themore 
civil Britons.”” Speed calls this artift « the moft exquifite 
and curious hand of that age,”’ and he probably was fo, if 
we confine the remark to wood-engraving, and to England. 
Evelyn fays of Switzer’s fon, who fucceeded him in his 
profeflion, and was alfo named Chriftopher, “ we have 
likewife a Switzer for cutting in wood, the fon of a father, 
who difcovered his dexterity in the herbals fet forth by 
Mr. Parkinfon, Lobel, and divers other works with due 
commendation ;”? which fhews that the elder Switzer en- 
graved the blocks of botanical fubjeéts for Lobel’s obferva- 
tions, and Parkinfon’s * Paradifus Terreftris,’? which was 
publifhed in 1629. 

It may have been perceived that of the fact of dark lines 
croffing each other, being printed from the furfaces of en- 
graved blocks and with the letter-prefs, the prefent writer 
entertains coniiderable doubt. His doubt is founded on 
the extreme difficulty, amounting to impracticability, 
though not to abfolute impoffibility, of cutting away the 
minute lozenges of wood, or interftices between the crofied 
lines, fo as to leave fuch a furface of dark croffings as mult 
have prefented itfelf to the letter prefs printers of this period. 

To print dark croffings from the incifions of the graver, 
and with the rolling-prefs, may be conceived to be compa- 
ratively eafy: but as printing from the /wrface, and with the 
letter prefs, was preferred on account of its fuperior facility, 
we are reduced in reafoning upon thefe engravings, if we 
fuppofe them to have been performed on qweod, to the mon 
ftrous abfurdity of fuppofing, that a difficult and tedious, 
was preferred to a fimple and eafy procefs, and that on ac- 
count of its fuperior facility ! 

Thefe confiderations have led to the fuppofition that the 
prints in queition were not taken immediately from the en- 
gravings, but from caits of fome kind, for which the en- 
gravings, on whatever fubftances they were performed, did 
but ferve as matrices or moulds. Yet wood cannot be calt 
in moulds: and in the library of Mr. Anthony Carlifle, pro- 
feflor of anatomy to the Royal Academy (whofe name is, 
undefignedly on the part of the author, omitted in a note to 
the volume of lectures on engraving delivered at the Royal- 
Inftitution, p, 205.) are two books illuftrated with letter 
prefs engravings, which appear to contradi¢t the above hy- 
pothefis. It may not be impertinent here to tranfcribe a 
paflage from the manu/cript of the lecturer. 

“« T have to regret that this part of the leQure is fo little: 
better than a ftatement of doubts. Since this volume has 
been in the prefs, I have feen, in the library of Mr. Carlifle 
the anatomiit, a copy of Johnfon’s tranflation of Ambrofe 
Parey’s anatomy, printed in 1691, which is iluftrated with. 
letter prefs engravings where dark croflmgs frequently oc- 
cur, and in the preface to which the author fays, ¢ the 
figures in this work are not the fame ufed by my author ; 
but according to thofe of Bauhine, which were ufed in the 
work of Dr. Crook.’ Upon referring to the latter work,, 
which I found in the fame library, and which was printed in 
1631, it was evident that the prints were not. copies, but’ 
impreffed from the very fame engravings: but there was 
this remarkable difference which ordinary incredulity could. 
{carcely ftand again{t, that in Johnfon’s work the prints 
were obvioufly impreffed from fome fubftance which had. 
been worm-eaten in the courfe of the fixty years it had lain. 
by, and which could not therefore have been meta/.”? ‘The 
remainder of this note would be fuperfluous ; the inference is 

obvious» 
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obvious. But, the public mult not be led aftray, nor muft 
the author of that note let pals this opportunity of contro- 
verting himfelf. 

It has fince come to his knowledge, and is an undoubted 
faG, that old lead is not unfreqnently found perforated by 
worms, or by fome {mall animalcule, which leave behind 
circular holes of exactly the fame kind and fize, which we 
fo frequently fee in old wooden furniture, books, &c. He 
refumes therefore his opinion, and indeed a further and more 
particular infpeGion of the productions of this kind, of the 
German fchool, has confirmed his belief, that the numerous 
prints produced at this early period in Germany andthe Low 
Countries, which are fuppofed to be imprefled from engrav- 
ings on wood, are really printed from metal catts. 

As Dr. Crook’s anatomical work was publifhed but two 
years after Parkinfon’s Paradifus Trreftris, it is probable 
that one of the Switzers engraved the anonymous anatomical 
figures which are the fubjeéts of the above comments. ‘The 
art of engraving, on whatever fubftance was then employed 
to enable the printer to produce dark croflings from the 
furface of the work, was an exotic tranfplanted from Ger- 
many or the Low Countries, and appears never to have taken 
root in our foil. It died away with or foon after the Swit- 
zers, and has never revived fince: for the art of engraving 
on wood, as praétifed by the Bewicks of Newcattle and their 
difciples, and imitators, is to be confidered as quite a diftin@ 

art. But, for further information on this fubjeét, fee 
Letrrer Press Encravine, and Woop ENGRAVING. 

Contemporary with the younger Switzer and with Hollar, 
of whom-we fhall prefently treat, were Robert VanderVoertt 
and Lucas Vorfterman, who were rival competitors for 
public fame, and rivals alfo in the favour of king Charles I. 
Charles was the firft Englifh monarch who was fufficiently 
fenfible of the beauty of engraving, and of the popular and 
important purpofes to which it might be applied, to appoint 
an engraver royal. The king took care to fee that the 
title was not worthlefsly thrown away, in mere kindnefs to a 
courtier, and Voertt was the firft artift on whom that honour 
was conferred. He was a native of Holland, and in what 
year he came hither is uncertain. He was an able draftf- 
man, and hatched his drawings with pen and ink, as was the 
general cuftom of the artifts, particularly the engravers, of 
‘that period. A drawing of this kind performed on vellum, 
and of which the fubje€t was the Madonna with the infant 
Jefus and St. John, he had the honour of prefenting to the 
king, for whom he afterwards engraved a portrait of his 
majetty’s filter, and a plate from a pi@ture which Vandyke 
painted to fupply the place of that one of Titian’s Czfars 
which by fome accident had been loft or deftroyed: fo 
that Voerit’s title was not merely nominal. He engraved 
alfo from Vandyke, the portraits of Charles: I. and his 
queen; {from the fame celebrated pifture which has been 
fubfequently engraved by Vertue) that of the queen alone ; 
fir Kenelm Digby, Inigo Joneg, and feveral others, of which 
a lift may be feen in lord Orford’s catalogue. He handled 
his graver in a bold, free, and commanding ftyle. 

The ftyle of Vorfterman exhibits more careful finifhing 
and painter-like feeling, and muft on the whole be allowed 
to be fuperior to that of his rival. He was to Rubens and 
Vandyke in England, and the Low Countries, what Mare 
Antonio was to Raphael in Italy. He may be faid at once 
to have fuccefsfully tranflated and ftereotyped the great 
originals of thofe very diftinguifhed painters. 

Mr. Strutt fays of him with great truth that no one ever 
engraved more fuccefsfully from the pictures of Rubens: 
than whom, no painter that ever lived had the pleafure of 
Aceing fo great a number of his pictures finely engraved. 

S : 

Vorfterman drew the human figure with correétnefs and 
tafte, 
the utmoft facility ; but he paid much greater attention to” 
the general effect of his prints, than to the regularity of the 
ftrokes ; and like Gerard Audran, wifhed to enter into the. 
thoughts of the mafter, and tranfcribe on copper the very 
life and fpirit of his pi€tures, rather than fhew his own’ 
dexterity in the mere mechanical part of the workmanhhip. 
The heads of his figures are finely drawn, and the extremities 
marked in a very mafterly manner. Vertue mentions with 
approbation two drawings by Vorfterman, namely, a por- 
trait of prince Henry, and a woman’s head, after Leonardo 
da Vinci. 

This celebrated engraver was a native of Antwerp, but 
from whom, or whether-from any matter, he learned the. 
principles of painting and engraving, does notappear. He 
came over into England about the year 1623, and was oc- 
cafionaily employed both by king Charles I. and the. 
earlof Arundel. His engravings are numerous, and chiefly 
from Rubens, Vandyke, and Holbein. Among thofe which 
may be mentioned with diftin@tion are; from the former 
matter, “ The fali of the Damned,” (a large upright); 
‘* The battle of the Amazons,” a large and grand plate,» 
printed on fix fheets ; ‘* Lot leaving Sodom;” “ The tempt- 
ation of Job;’? ** Sufanna and the Elders,’? and feveral 
others, particularly the «* Return from Egypt,’? which he 
has treated ina manner differing from his ufual ftyle, and 
more bold and open. From Vandyke he has engraved a 
dead Chriit, fupported on the lap of the Virgin, and « 
a confiderable number of admirable portraits, among 
which are thofe of Charles I. and Vandyke himfelf ; 
and from Holbein, he has engraved .“¢ Thomas duke of | 
Norfolk,”’ with the ftaves of lord treafurer, and earl 
Marthal, ‘ Erafmus, fir Thomas More,”? and the painter - 
himfelf. Sir Thomas has here a flatter face and {maller 
bonnet than in other pictures of him; and from the cir- 
cumitance of Holbein’s pencil being placed in his left 
hand, may be inferred, not that this print was acopy from 
another without being reverfed on the copper (as lord 
Orford has furmifed) but that Holbein painted with his 
left hand : a truth which the painter here meant to fay of » 
himfelf, and which the engraver has faithfully reported. 

Nor mutt the illuftrious name of fir Anthony Vandyke. 
be omitted, in enumerating thofe of the artifts who contri- - 
buted to accelerate the progrefs of Britifhengraving. The 
portraits which he etched of Snyders, Voriterman, Paul 
Pontius, and other diftinguifhed artifts who were his cons + 
temporarics and friends, excited the juft furprife and emula- 
tion of the painters and engravers of that age, and the beit 
of them have continued to the prefent to be examples of 
excellence. Among the beft may be reckoned that head of ~ 
himfelf, looking over his fhoulder, where he has introduced 
the golden chain which he had the honour of receiving, to- 
gether with his majefty’s picture in miniature, at the hands 
of Charles 1. a circumftance which ferves to fhew that he 
etched this plate at leaft, and prefumptively others, after » 
his arrival in England. In fome of thofe which he had pree 
vioufly executed, we fee him contending, as it were, againit 
the difficulties of his own imperfect knowledge of the newly 
acquired art, and that his plates are accailingly blurred with 
accidental {cratches, and blotted and {tained with foul biting, 
which all the {kill of Bolfwert, Neeffs, and Voriterman, 
who feverally employed the graver in finifhing moft of his - 
draperies and fome of his faces, has not been fufficient to 
obliterate or conceal. His ftyle of etching is original, vie « 
orous, free, and expreflive, and in fome inftances he has 

finifhed his heads with confiderable care. The tranfcenden — é 
= 
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He was matter of the graver, and could handle it with. 
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‘the other of thefe diftinguifhed charaéters. 

ENGRAVING. 

tafte and judgment which he has fo amply difplayed in his 
pictures, guided and determined his hand in etching, and 
though nearly two centuries, which have boatted of their re- 
‘finements, have elapfed fince the period of their production, 
his “ Ecce Homo” and his portraits, ftill preferve their fta- 
tions in the colle&tions of the talteful, and are {till efteemed 
among the molt highly valued ftudies both of the portrait 
painterand engraver. By liberating Britith portrait engraving 
from the ftiff regularity of the graving tool, which had before 
been too much regarded as a teft of merit, Vandyke ex- 
tended the views of the tafteful, while he taught the true 
value of outline, and light and fhade. 

It would not now be eafy to afcertain the precife time 
when that important branch of engraving, which is techni- 
cally termed efching, (for an explanation of its procefs, fee 
the article ErcuinG,) was introduced into England. Or- 
telius’s and Bruin’s publications contain fome prints where 
‘etching appears to be mingled with the work of the graver, 
but if they are by Englifh artifts, thofe artifts probably 
acquired their knowledge of etching in Flanders, where 
they practifed it ; and on the whole it feems highly proba- 
ble, that no etching was performed in England till the 
period of Vandyke’s and Hollar’s refidence in London, and 
that the honour of having introduced it belongs to one or 

Vandyke was 
hefe andin high favour at the court of Charles I. when 
Hollar arrived, but whether he had then performed any of 
his admirable etchings isno where recorded ; and as they are 
without dates, cannot now be eafily afcertained. As neither 
of thefe diftingnifhed men was the difcoverer of an art, 
though each was theinventor of a ftyle, it may be enough 
to believe it highly probable, that’ Vandyke was the firft 
perfon who etched portraits in England, and Hollar the firft 
who etched landfcape and natural hiftory. 
_ Tt is not certain, that William James Delft, or Ven Delft, 
{for he was fo named from the place of his nativity, ) was 
everin England. Yet from his ftyling himfelf the king of 
England’s engraver, and engraving portraits of Charles I., 
his queen Henriette Maria, andthe duke of Buckingham, 
it fhould feem to be not improbable that he fucceeded 
Voerft. Strutt fays of him, that “ he drew and painted 
portraits with great tafte, and in a flyle that acquired him 
confiderable reputation ; but as an engraver of portraits he 
is more generally known, and in that light only I fhall con- 
fider him. He worked entirely with the graver, and handled 
that inftrument with the greateft facility. He drew cor- 
re@tly, and his beft prints are very finely finifhed. Confider- 
ing the great number of plates which were completed by 
the graver of this artilt, it is not reafonable to fuppofe they 
fhould be all alike or equal in merit. Accordingly I fhall 
diftinguifh two mannersin which he engraved, and produced 
many excellent plates in both: firft, a bold, powerful open 
ftyle, productive of a fine effet ; and as a {pecimen of it I 
would refer the reader to the portrait of Hugo Grotius, 
dated 1652; fecondly, a neat and much more finifhed 
manner, as we find in the admirable portrait of Michael 
Miravelt (a near relation to the engraver,) from a pi€ture of 
Vandyke.” From the pi€tures of Michael and John 
Miravelt, he engraved a confiderable number of portraits. 

Wenceflaus Hollar, who has been already named, if not 
the firft perfon who praétifed the art of etching in England, 
was the firft who particularly diftinguifhed himfelfin etching 
Jandfcape, fhipping, antiquities, and natural hiftory. 

This diftinguifhed artift, a gentleman by birth, was a 
native of Prague in Bohemia, and intended by his parents 
to have been educated to the ftudy of the law; but the 

age commotions which happened in his youth, and which 

led to the memorable battle of Prague, obliging them .te 
akandon this intention, and his genius for art difcovering 
itfelf about the fame time, he was placed under Marian, an 
able defigner and engraver of views, and by the time he had 
attained the age of niaeteen, Hollar produced two plates, 
of which the fubjeéts were an Ecce Homo. and a Madonna, 
and-child, (the latter from Albert Durer, ) which drew forth 
the notice of the public, and confirmed the hopes of his 
friends. In the courfe of the next year (1636,) he engraved 
another of Albert Durer’s Madonnas, and a plate which 

~ the fuperftitious might regard as ominous of his future fate, 
of ‘ Fortune furmounting a Globe,”? which was alfo from 
Albert Durer. 

He foon afterwards excelled in drawing geometrical and 
perfpe€tive views and plans of buildings; ancient and mo- 
dern churches and abbies, cities and towns; landf{capes ; 
and various kinds of natural and artificial curiofities, fome 
of which he executed with a pen ina very matterly and 
peculiar ftyle. To this art of drawing witha pen, he fub- 
fequently added the ufe of water-colours, which he occa- 
fionally, in the treatment of fuch fubjects, as butterflies, 
beetles, &c. heightened and enriched with gilding in a very 
beautiful manner, asthe volume of his drawings now in the 
poffeffion of John Townley, efq. F. R. S.and F. A. S. of 
Park-ftreet, Weftminfter, abundantly tettifies. 

After pafling fome years in travelling through Germany, 
during which he drew and engraved views of Frankfort, 
Wurtfburg, Cologn, and other of its principal cities ;- but 
where he met with little encouragement : the earl of Arun- 
del, then on an embafly to the Imperial court, met with him 
at Cologn,and being ftruck with his uncommon abilities, and 
particularly delighted with a large drawing of Prague, which 
Vertue fays, “* was curioufly and exaGily done with the pen 
and pencil,” took him under his prote€tion, and Hollar 
travelled in the ambaffador’s fuite, from Cologn to Mentz, 
Prague, Nuremberg, Augfburg, Wurtfburg,. Frankfort, 
Regenfburg, Vienna, and finally to England, where it is 
faid the noble earl recommended him to the favour of king 
Charles 1. 

There is fome reafon to fear that lord Arundel’s patrons 
age of Hollar was more no,ainal than real ; and that’ the 
vanity of the patron was more gratified, than the fortune of 
the artift was promoted, by their conne@tion. That Hollar 
was left deftitute by the death of this nobleman, notwith- 
ftanding that political, were then added to his profeffional, 
merits, (for he was a zealous adherent to the caufe of roy- 
alty and lerd Arundel,) is freely excufedon the ground of 
his lordfhip’s own revere of fortune, but it appears to imply 
more negleé& than the liberal would elfe be difpofed to im- 
pute to this nobleman, that during the firft year of Hollar’s 
arrival in England he was under the neceflity of drawing 
and etching his view of Greenwich, which is more than.two 
feet in length, for the paltry fum of thirty shillings! Yet 
the reader muft with ia vain for a more honourable contraft 
between the parfimony of Stent, who purchafed.a commo- 
dity of Greenwich, with no other view than to enrich ims 
felf by the profits it might produce; and the liberality of 
the exalted peer, who deferved his exaltation as the patron 
and proteétor of talent, alive to the charms of art, and 
kindling with the flame of contemporary genius. 

But it muft be candidly allowed that the art of Hollar 
had little affinity with that of Vandyke, and, fo dependent 
is the judgment in fine art of fome men, upon the opinions of 
others, that the merit: which lord Arundel thought he had 
difcovered at Cologne or at Prague, might have faded in 
his own eftimation when he approached the light of the 
court of London, Notwithitanding his owa partiality and 
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Native feeling for the merits of Hollar, Vertue js obliged to 
confefs of him that “ it is certain he could not fo well enter 
into that mafter’s (Vandyke’s) true manner of drawing in 
his grace and touches, as other engravers, fome in England 
and others abroad, who had ftudied his way or manner of 
drawing and painting; for which reafon ‘he could not obtain 
Vandyke’s recommendation, nor that of his admirers.’’ 
Portrait painting was then the reigning fafhion in England, 

‘and as the rational tafte for art was bafking in the meridian 
{plendour of the powers of Vandyke, it 1s not furprifing 
«hat the lefs fortunate and more humble claims of Hollar 
were ‘little feen, and met with {mail comparative encou- 
ragement. 

‘Though the warmth of lord Arundel’s patronage might 
perhaps be damped by thefe caufes, he continued in fome 
degree to befriend our artift. On his arrival in Lendon, 
Hollar fat down with his habitual induftry to engraving, 
and after producing his large plate of Greenwich, which 
fhewed what he could do in this department of engraving, 
put afide for a time his talents for land{cape and natural hif- 
tory, in orderto accommodate himfel to the public occaficns 
and the prevailing tafte, and foon completed an equeftrian 
portrait of his patron, with two plates of king Richard II. 
kneeling before his patron faints, from an ancient altar fold- 
ing table, and fome other works from the Arundelian col- 
leGtion, including the curious cup which was defigned by 
Andrea Mantegna. 

In the year 1641, which was the year of Vandyke’s de- 
ceafe, he engraved fome portraits, including thofe of the 
king and queen, from the pictures of that celebrated painter. 
He had now been introduced to teach drawing to fome 
branch of the royal family. Vertue thinks it was to teach 
prince Charles, having ‘ feen a book mounting the arms or 
badge of the prince of Wales, (the crown and feathers, ) 
avherein were drawings of parts of faces, &c. to begin to 
learn from, with fome of Hollar’s hand-writing :” but in 
an infcription under his portrait, publifhed at Antwerp in 
2648, and which infcription is fuppofed to have been fup- 
plied by himfelf, he fays, he ** had been domettic fervant to 
the duke of York.” 

However this may have been, the civil wars which broke 
out foon after this mafterfhip or fervitude, toffed Hollar 
about with the royal party, ruined his better hopes, and 
obliged lord Arundei to return into Flanders. The en- 
graver being left behind, refolved to try the fortune of war, 
and entering the army under the command of the marquis 
ef Wincheifter, was made prifoner at Bafing-houfe, in 
Hamphhire, from which having, with fome difficulty, effeGed 
his efcape, he went over to Antwerp, inthe year 1645, 
and once more fought the patronage or confolation of the 
earl of Arundel. He remained in that city for fome 
years, endeavouring, through means of his art, to retrieve 
his fhattered circumftances; but his patron going to 
Italy for the benefit of his health, and dying at Padua in 
1646, Hollar was left to the accidents of precarious en- 
couragement and the avarice of trade. He fell again into 
diftrefs, and was obliged to work for the book and print- 
fellers at very low prices. 

Under fuch circumftances were produced his book of 
heads, after da Vinci; his thirty-eight plates of fhells, with 
many other fubjeéts from the Arundelian colleGtion; a con- 
fiderable number of land{capes after Breughel, Elfheimer, 
Teniers, and other matters, and a ftill greater number of por~ 
traits, among which were thofeof Charles I., Charles II. when 
a youth, after Vandyke, the duke of York, after Teniers, 
which is now become very fcarce, and his own portrait, 
after Meyfens. At the period of the reftoration Hollar re- 

turned to England, where, thotgh he found fufficient em- 
ployment to occupy his time, the prices he received for his 
engravings were fo very inadequate to the labour which they 
neceflarily required, that he could but barely fubfilt ; and the 
plague putting for fome time an effeétual ftop to bufinefs, 
and being foon after fucceeded by the fire of London, the 
pecuniary embarraflments of our artift were greater than 
ever, of which Leake, Jennings, Mark, and thofe other 
dealers, for whom, in the courfe of the years 1666 and 67, 
he engraved various views and plans of London, before 
and is the great fire, did not fail to take advantage. 

“« Born to misfortune as the {parks fly upwards,” it was 
foon the fate of Hollar to turn his hepes once more toward 
the court, for that proteétion and encouragement which 
commerce blindly refufed him ; and in the years 1668 and 
69 he was employed by government under the orders of 
lord Heward, to make drawings of the town aud forts of 
Tangiers, which he afterwards engraved. In this perilous 
fervice, he narrowly efcaped being killed or made prifoner 
by the Turks. The hip, on board which he had embarked 
for England, the Mary Rofe, Capt. Kempthorn, fought 
feven Algerine Corfairs off Cadiz, and had eleven men killed 
and feventeen wounded ; but Hollar efcaped unhurt, and had 
afterwards the honour of engraying a plate of the battle. 

On his return to England, he received no more for the ~ 
difficulties and dangers which he had encountered, the 
drawings he had made, and the year he had {pent in this ar- 
duous fervice, than one hundred pounds; and this, accord- 
ing to Vertue, was not obtained till after long attendance 
at the public offices, and experiencing many of thofe rebuffs 
‘‘ which patient merit from the unworthy takes.” 

From this time tilbthe year 1677, when death put a final 
period to his exertions, he {pent much of his time in tra- 
velling through the northern counties of England, and de- 
lineating and engraving their topography, and produced 
thofe plates which are now objects of fo great curiofity, and 
will be yet more highly valued by poiterity, as fhewing 
what England was (ard what Hollar was) during the reign 
of CharlesII. The plates for Thoroton’s Nottinghamfhire 
and Sandford’s Genealogical Hiftory, were engraved in the 
courfe of the three laft years of his life. 

He ufed to work for the mercenary book and printfellers 
at the rate of fourpence an hour, always having an hour- 
glafs before him ; and was fo fcrupuloufly exaét, that when 
obliged to attend the calls of nature, or whillt talking, 
(though with the perfons for whom he was working, and 
about their own bufinefs, ) he conftantly laid the glafs on its 
fide, to prevent the fand from running. Yet notwithftand- 
ing his exemplary induftry, and this rigid adherence to prin- 
ciple ; notwithftanding his extraordinary merit as an artift ; 
notwithftanding his loyalty and the paft favour of lord 
Arundel and Charles I., Hollar died poor and miferable, 
after a-life of viciflitude, and for the moft part of fuffering. 

During the diffolute reign of the fecond Charles, who 
was to liften to the claims of modeft and retired merit? 
The delighted purchafers of his “* Seleucus,” after Julio 
Romano; his ‘* Fountain of Pleafures;’’ or his Queen 
Sheba vifiting Solomon,’’ (as will be the cafe under any 
reign where patrons are content to be acquainted with cen- 
temporary art only through the medium of parafites and 
dealers, ) were either heedlefs of what befel their author, or 
were deceived into the belief that he was at leaft comfort- 
ably provided for; and while Stent, Overten, Green, antl 
the reft of the dealers of that day, enjoyed their fire-fides 
in comfort, or rioted in the lap of luxury, on the profits of 
his works, the engraver of more than two thoufand plates, 
which are fince fought for through Europe, and < a 
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Which are after his own defigns, expired inthe very act of in- 
treating the bailiffs, who had entered his wretched apart- 
ment, for a little forbearance, 

Hollar’s plates are for the moft part etchings, touched here 
and there, where fuperior clearnefs was wanted, or the aqua- 
fortis had not accomplifhed its purpofe, with the graver. 
Elis {mall plates are fuperior to his larger; his flyle of 
handling his etching-needle is pleafing, and was original ; 
and, in the accuracy, freedom, lightnedfs, fpirit, and finifh of 

his cities, abbies, cathedrals, and fome other of his Jand- 
feapes, and his plates of natural hiftory and {till life, he much 
excelled his contemporaries; even thofe on the continent: 
but in drawing the human figure he was not equally well in- 
formed, and his hands and feet are therefore often defective. 

In conformity with the falfe preference which fafhion had 
conferred on works performed folely with the graving-tool, 
he attempted to execute fome plates with the graver only, but 
has here failed of the fuccefs that attended him in etching, 

Hollar appears to have been a meek-tempered man, and 
to have wanted the neceflary confidence in his own powers 

_ or the public tatte, to venture on publifhing any of his own 
engravings ; though Vertue afcribes this effect to a differ- 
ent caufe, which, no doubt, was at leaft a concomitant, he 

} fays, ‘* I don’t find that at any time he worked for himfelf, 
to fell or publifh, as has been cuftomary with profeffors of 

that art (engraving) when they had fubftance of their own, 

- not without merit. 

or friends and intereft {nfficient.’? 
if it befriend not the ingenious. 

The innate love of engraving muft be ftrong in fome 
minds, or the neceflity of practiling that art muft be impe- 

rious, for Hollar to have left fucceffors. The truth, how- 
ever, is, that in the department of his art, ia which Hollar’s 
“merit chiefly refided, he had no fucceffor, for Barlow, of 

Alas! what is fociety 

_ whom we fhall prefently fpeak, was an Englifh painter, who 
_ merely learned of him the procefs of laying etching-grounds 
and ufing aqua-fortis; and William Carter, Daniel King, 
and Thomas Dudley, who were all natives of England, and 
pupils of Hollar, rather followed him to the grave, than fuc- 
ceeded himin art. The former was ufed occafionally to affift 
his matter ; imitated feebly his ftyle of etching ; and is the en- 
graver of the vignette head-pieces to Ogilby’s Homer, and 
probably of many other of thofe anonymous book-plates that 
fome colleétors afcribe to Hollar. King is fomewhat more 
conf{picuous. He publifhed “ The Vale Royal of Chehhire’’ 
from his own drawings; and engraved for Dugdale’s Mo- 
natticon, and fome other plates of topographical fubjedts. 
Dudley has occafionally fubfcribed himfelf « quondam con- 

difcipulus W. Hollar,” and Mr. Strutt’s account of him is as 
follows. “ He wasa native of England, and one of the pupils 
of the famous Hollar, whofe manner of engravirg he imi- 
tated. But though he never equalled his mafter in the light- 
“nefs of his point or freedom of execution, his etchings are 

His mott confiderable work was a fet of 
cuts for the life of AEfop, prefixed to the laft edition of his 
Fables, publifhed by Barlow. He alfo etched the portrait 
of bifhop Ruffel, which is fubf{cribed Thomas Dudley 
Anglus fecit 1679.” 
___R. Gaywood has alfo been mentioned as a difciple of 
Hollar, but he etched no views, or other landfcapes, and 

“in engraving portraits employed lefs of etching; and, in 
thort, did uot confine himfelf to the ftyle of that matter, 
but blended with it what ke acquired from ftudying Vortt, 
Vorfterman, and the other engravers of the Vandyke {chool. 

Gaywood engraved a contiderable number of portraits, 
among which are thofe of queen Mary of Scotland, with a 
erofs; the countefs of Vortland, Holbein, Vandyke, and 

ir. Fauftus, ‘The only hiftorical engraving of any confe. 
Vou. XIII, 

guence from his hand is the couchant Venus of Titian, which” 
was once 1m king Charles’s collection, and fince in that of 
the earl of Cholmondeley. 

Of Francis Barlow much more may with the greateft 
truth be afferted. This artift was a native of Lincolnthire, 
but in what year he was born was not known. He received 
his firft inftructions in art from a portrait painter of {mall 
note of the name of Shepherd, and if he learned the ufe of 
the engraver’s inftruments from Hollar, he formed a ftyle 
for himfelf. 

The inventive powers of Barlow were extremely fertile. 
His great merit lay in defining and etching quadrupeds, 
birds, fifhes, infeéts ; in fhort, the whole volume of animated 
nature appears to have been open to his view, and in this 
re{peét, he is the fitteft of all men to be the companion 
of that great moral philofopher 4&fop, whofe fables he has 
fo admirably embellifhed. His human figures, which with 
confiderable judgment, he occafionally introduced, exhibit 
the dreffes and manners of his age ; he had obferved the na- 
tural inftinéts and cuftoms of animals, and has delineated them 
with a fidelity which is furprifing ; and his landf{eape back 
grounds often afflume a grandeur which could only refult 
from elevated ideas of art. 

His compofitions fhew that ke had ftudied the animal and 
Jandfcape painters who preceded him, as well as nature her- 
felf, with advantage. In forming his ftyle of etching, he 
has evidently looked at the animals of Hollar, yet is origi- 
nal, vigorous, free, and fo happily varied, as to exprefs 
the feathery and hairy furfaces of birds and quadrupeds 
with a degree of fuccefs which none of his predeceffors, 
and only Hollar among his contemporaries, will bear to be 
compared with. 

The frontifpiece to his J&fop’s fables, where /Efop 
himfelf appears furrounded by animals; the angler and 
entreating fifh, with its landfcape accompaniments; the 
proftrate camel; the battle of the frogs and mice; and the 
oak, and reed bending before the ftorm, may be mentioned 
with ‘diftinguifhed praife. His foxes, camels, affes, and 
wolves, are in general moft excellent, and all his birds are 
fo, without exception: but his lions, wherever they occurs 
are either ideal lions, and not well conceived, or fhew that 
he had once feen and drawn from a bad model, and repeated 
it wherever he had occafion for a lion. ; 

~ Part of  Monk’s funeral’? is Barlow’s engraving : and 
feveral of the plates for Edward Benlowe’s “ Theophila,” 
publifhed in folio, A. D. 16525; and fome of thofe for 
Ogilby’s Virgil, are alfo defigned and etched by Barlow. 

That at fome period of his life he had travelled north- 
ward, may be feen inthe print which F. Place has engraved 
after his drawing of “the Bafs Ifland,” wherein he has 
introduced foland geefe, curlews, gulls, and all the varie- 
ties of Northern fea fowl; aud if he failed thither from any 
port of Scotland, it was probably during this journey that 
he faw in the latter country an eagle foaring with a cat in 
its talons, of which he afterward engraved a {pirited plate. 
This anecdote is recorded both by lord Orford and Mr. 
Strutt, who agree in ftating that Barlow witnefled this con- 
tention in the air whilft he was drawing a view in Scotland, 
and that the cat’s refiftance had the efleét of bringing both 
animals to the ground. 

At one period of his life, probably towards its clofe, he ree 
fided near the fign of the Drumin Drury-lane. That he was 
induftrious is attefted in the great number of his produGtions 
yet notwithftanding this cireumftance, and the praife of fupe- 
rior excellence to which he is fo jultly entitled; and notwith- 
ftanding the affiftance of (Mr. Strutt fays) “a confidera- 
ble {um of money,” (he does not fay how much) which Oe 
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left him by a friend, he died in indigent circumitances in 
the year 1702. 

Francis Place has fometimes been {poken of as if he had 
learned etching of Hollar, but in a letter to Mr. Vertue 

he denies this ; and indeed the ftyle which he adopted and 

the number of plates which he has engraved after the draw- 
ings and pi€tures of Barlow, teaches us rather to think he 
muft have itudied under that mafter, if under any matter at 

all. Lord Orford fays “ his prints are very fcarce,’’ but in 

a book which contains **fixty-feven excellent and ufeful 
prints of birds and beafts” after Barlow, to which modern 
{tudents and even academicians are not a little indebted, 
and worn impreflions of which book may now be purchafed 
of Carington Bowles for half a guinea the fet, are twenty 
plates of amoderate fize, which bearthe name of Place, befide 
others which on a critical infpection may be feen to be from 
the fame hand. The birds in thefe pritits are etched with fo 
much of the fpirit and feeling of Barlow himfelf, that they 
might well be fufpeéted to be his own performance, but for 
the name of Francis Place, which is annexed; nor are his 

grafly foregrounds, and the foliage and ramifications of his 
trees lefs excellent. 

«© This ingenious artift was the fon of Mr. Rowland 
Place, of Dinfdale, in the county of Durham.’”? When 
young he was articled as clerk to an attorney in London, 
where he continued till the year 1665, when certain officers 
coming to fhut up the houfe where he refided, on account of 
the plague, he took the opportunity of quitting a profef- 
fion that did not accord with his inclination, * and of fol- 
lowing (fays lord Orford) the roving life he loved, and the 
arts for which he had talents.’” 

In the courfe of his various rambles, he drew, painted, and 
engraved, as inclination prompted or opportunity occurred, 
befides difcovering fome occafional difpofition to mineralogi- 
cal réfearch, and {kill in the manufaGture of pottery. 

He drew and engraved views of Tinmouth caltle and 
light houfe, the cathedral of York ; Scarborough cattle, 
feveral plates for Thorefby’s Topography of Leeds, befide 
various other views in England, Wales, Scotland, and Ire- 
land, and the figures for Godartius’s book of infe&s. 

His former biographers agree in affirming that during 
the reign of Charles II. he was offered a penfion of 
500/. per annum, to draw the royal navy, but declined 
accepting it, having a competence without, and from his 
natural love of independence and diflike of confinement. 
He died in the manor houfe of York in the year 1728. 

Befide the etchings which are here enumerated, and fe- 
yeral others, Place engraved the portaits of bifhop Crewe, 
general Lambert, and Richard Thompfon, in mezzotinto : 
to treat of the difcovery and introduétion of which art, we 
muft return back a few years. 

Mr. Evelyn has been juftly ridiculed by lord Orford, 
for the myfterious and paradoxical manner in which he 
announces prince Rupert’s difcovery of mezzotinto. It 
is, perhaps, one of the moft honeft, moft candid, and moft 
happily expreffed, of the numerous pages which his lordfhip 
has written on the fubject of fine art. ‘* Ancient fages, 
fays he, ufed to wrap up their doétrines, difcoveries or 
nonfenfe, in fuch unintelligible jargon: (as Mr. Evelyn’s) 
and the baby world, who preferred being impofed upon to 
being’ taught, thought themfelves extremely obliged for 
being told any fecret which they could not comprehend. 
They would be reckoned mountebanks in this age, who 
fhould pretend to inftru& without informing ; and one can- 
not help wondering that fo beneficent a nature as Mr. Eve- 
lyn’s fhould juggle with mankind, when the inventor him- 

felf had confented that the new art fhould be made public, 

“ It is a trite obfervation that gunpowder was difcovered 
by a monk, and printing by a foldier. It is an additional 
honour to the latter profeffion to have invented mezzotinto, 
Few royal names appear at the head of difcoveries ; nor 
is it furpriling. One cannot expect that many of the 
leaft common rank fhould be bleffed with uacommon abili- 
ties. Quicknefs to feize and fagacity to apply are requi- 
fite to fortuitous difcoveries. Gunpowder, or printing, 
might have fallen in many a prince’s way, and the world 
have been ftill happy or unhappy enough not to poffefs 
thofe arts. Born with the taite of an uncle whom his 
{word was not fortunate in defending, prince Rupert was 
fond of thofe fciences which foften and adorn a hero’s pri- 
vate hours, and knew how to mix them with his minutes of , 
amufement without dedicating his life to thefe purfuits 5 
(like us, who, wanting capacity for momentous vicws, 
make ferious ftudy of what is only the tranfitory occupation 
ofa genius.) Had the court of the firft Charles been 
peaceful, how agreeably had the prince’s congenial propen- 
fity flattered and confirmed the inclination of his uncle! 
How the mufe of art would have repaid the patronage of 
the monarch, when for his firft artift fhe would have pre- 
feated him with his nephew! How different a figure did 
the fame prince make in a reign of diffimilar complexion! 
The philofophic warrior, who could relax himfelf into the 
ornament of a refined court, was thought a favage mechanic, 
when courtiers were only yoluptuous wits. Yet if the 
prince was defeétive in the tranfient varnifh of a court, 
he at leaft was adorned by the arts with that polifh which 
alone can make a court attraét the attention of fubfe- 
quent ages. 3 E 

«« Going out early one morning during his retirement at 
Bruffells, he obferved the centinel at fome diftance from his 
poft, very bufy doing fomething to his piece. ‘The prince 
afked the foldier what he was about? he replied, the dew 
had fallen in the night, had made his fufil rufty, and that — 

The prince looking at its he was {craping and cleaning it. 
was {truck with fomething like a figure eaten into the barrel, 

. with innumerable little holes clofed together like friezed 
work on gold or filver, part of which the fellow had fcraped 
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away. h 
“The genie fecond en experiences, from {o trifling an 

accident conceived mezzotinto. The prince concluded that 
fome contrivance might be found to cover a brafs plate 
with fuch a grained ground of five preffed holes, which a 
would undoubtedly give an impreffion all black; and 
that by fcraping away proper parts, the fmooth fuperficies 
would leave the reft of the paper white.” 

Communicating his idea to Wallerant Vaillant, a reputa- & 
ble painter then in the neighbourhood of Bruflells, they made 
feveral experiments, and at lait invented a fteel roller with 
projecting points or teeth like a file, which effeGtually pro- 
duced the black ground, and which being feraped away, 
or diminifhed at pleafure, left the gradations of light. 

Such was the invention of mezzotinto according to lord 
Orford, Mr. Evelyn, and Mr. Vertue ; but the baron Hein- 
nekin affirms that ‘¢ it was not prince Rupert who invented 
the art of engraving in mezzotinto, as Vertue and feveral 
other authors pretend to fay ; but it was the lieutenant — 
colonel de Siegen, an officer in the fervice of the landgrave © 
of Heffe, who firft engraved in this manner; and the print 
which he produced was a portrait of the princefs Amelia 
Elizabeth of -Heffe, engraved as early as the year 1643. 
Prince Rupert, he adds, learned the fecret from this gen- 
tleman, and brought it into England when he came over 
the fecond time with Charles II.” ; 

The prefent writer has not feen the print thus fpoken 
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of by the baron: and the precife date of prince Rupert’s 
difcovery is no where mentioned. But if a mezzotinto en- 

| graving dated feventeen years before the refloration can be 
_ produced, and the date be genuine, it certainly goes far to- 

ward proving Heinnekin’s affertion. Vertue’ackuowledges 
to have feen an oval head of Leopold William, archduke of 
Auttria, in mezzotiato, that was dated in 1656, which he 
efteems the earlieft. It is inferibed « Theodorus Cafparus 
4 Furltenburgh canonicus ad vivum pinxit et fecit ;? but 
this argues little again{t prince Rupert’s difcovery, fince it 
is quite within probability that Cafparus might have learned 
the art from the prince or Vaillant during their refidence in 
the Low Countries. 

The earlieft of Rupert’s engravings in mezzotinto, that is 
now extant, is dated in 1658. Itis an half length figure 
from Spagnoletto: the fubjeét, an executioner holding a 
{word in one hand and in the other a head, which is proba- 
bly intended for that of John the Baptift, and upon the 
{word are the initials R. P. F. furmounted with a coronet. 
It is further diftinguifhed by the following infeription on a 
tablet beneath ** SP in RVP. P. fecit. Francofurti. anno 
1658 M. A, P. M.” 

} Return we now to the hiftorical progrefs of Englith ea- 
graving, properly fo called; referring to the word Mezzo- 
TinvTo, for the improved modern procefs of that branch 
of the art. 

Lord Orford {peaks of William Faithorne the elder with 
diflinguifhed praife, and has given a tolerably correé lift of 
his engravings, which he has feparated into five clafles, and 
to which the reader, who may wifh to arrange the works of 
-Faithorne, is referred. He lived at the fame period with 
Hollar, and about the year 1654 in the very fame houfe ; 
but the year of his birth has not been afcertained. He was 
the difciple of Peak, the painter and print-feller, who was 
afterwards knighted, for whom he worked three or four 
years. With Peak he efpoufed the royal caufe, when the 
civil wars broke out between king Charles and his parlia- 
‘ment; and with him, and probably with Hollar alfo, was 
taken prifoner at Bafing-houfe ; from whence he was fent 
to London, and confined for fome time in the prifon of 
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Alderfgate. In this uncomfortable fituation he exercifed 
his fill as an engraver ; and here he produced a {mall head 
of the firft Villiers duke of Buckingham, which is in the 
circular ftyle of Mellan, 

At the folicitation of his friends, he was releafed from 
_ confinement, and permitted to retire to France: though 
_ Graham fays, he was banifhed for refuling to take the oaths 

‘of allegiance to Cromwell, and that he ftudied feveral years 
é under Champagne, 
hs Vertue, who received his accounts of Faithorne from 

Mr. W. Hill Clark, and Mr. Bagford, lord Orford’s li- 
_ brarian, feems to difcredit thefe facts; but all agree that 
he found proteétion and encouragement in France from the 
_ abbe de Marolles, and obtained improvement under the 

__ jultly celebrated Nanteuil. 
The latter indeed is fufficiently obvious in his engravings, 

At his return to England, which lord Orford thinks was 
before the time of the proteCtorate, he married a filter of 
captain Cround, by whom he had two fons, and opened a 
rint-fhop oppofite the Palfgrave-head tavern, without 
emple-bar, affuming the fign of the Ship. Here he not 

only followed his art, but fold Italian, French, and Dutch 
_ prints, and alfo the engravings of other English artifts ; 
Perle of which ave ftill to be feen with the fubf{cription “ fold 
by William Faithorne.” 
mained about 30 years. , 

“ Some time after the year 1680,” fays lord Orford, 

And here he appears to have re- 
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«¢ Faithorne quitted his fhop, and retired to 2 more private 
life in Printing-houfe yard, Blackfriars; ftill engraving, 
but chiefly painting from the life in crayons, in which art 
he had ‘formerly received inftru€tions at Paris from Nan- 
teuil.”? He alfo painted miniatures, and drew portraits im 
black and white.  Faithorne was a robult and vigorous 
man; but the mifcondué& and confequent misfortunes of his 
fon William, broke down his frame and fpirits, and he died 
in the year 1691, and, was interred in the church of St. 
Anne, Blackfriars. 

The principal part of his engrayings appears to have been 
executed during his refidence near ‘Temple-bar, where he 
alfo wrote and publifhed a “'Treatife on Engraving,”? A.D. 
1662, which he dedicated to his former mafter, fir Robert 
Peake. The contents of this book, as difplayed in the 
title page, are as follows: ‘* The Art of Graving and 
Etching, wherein is exprefied the true way of graving on 
Copper; alfo, the Manner and Method of that famous 
Callot and Mr. Bofs, in their feveral ways of Etching.” 

Portraits conftitute by far the moft numerous part of this 
artift’s works. He worked almoft entirely with the graver, 
in a free and clear ftyle, paying more attention to the beauty 
of his lines than mott of his Britifh predeceflors. In the 
early part of his life, he feems to have followed the Dutch 
and Flemifh manner of engraving ; but on his return from 
France, his improvement was evidently confiderable.. His 
portraits are his heft werks; and the beft of his portraits 
are juftly admired for their delicacy, freedom, end force of 
chiaro-{curo. 

Mr. Strutt has diflinguifhed the following among the 
more valuable of laithorne’s hiftorical engravings: “ a holy 
Family,”’ from S. Vouet, a middling fized plate, in the 
ftyle of Couvy; ‘* a dead Chrift,” from Vandyke; ‘ the 
laft Supper,’? without any painter’s name, in folio; 
“ Chrift praying in the Garden,”’ the fame; ‘“ the Marriage 
of Cana in Galilee,” an etching, the fame; ‘the Scourg- 
ing of Chrift,” from Deepenbeck. Under this latter print 
is written “ Faithorne Sculp. Antwerp, 1657,”’ which date 
feems to have efcaped the notice of Vertue, and to falfify 
the opinion that lord Orford, on his authority, had formed, 
that “ Faithorne returned to England before the pro- 
tectorate.’’ ; 

His portraits, as has been already intimated, are toa 
numerous to be detailed in this place. 

William Faithorne the younger was far inferior to his 
father as an artift. His principal works are portraits, 
{craped in mezzotinto, of which Vertue has particularized 
about thirty, with three prints of fancy fubje¢ts, and a 
head of St. Mary Magdalen. 

John Fillian was alfo a difciple of the elder Faithorue, 
whofe flyle and fome of hee portraits he copied. He 
was living in 1656, but died at an early age. His prin- 
cipal works are, ‘¢a Head of his Mafter,”’ looking over his 
fhoulder, which is copied from a print by Taithorne him- 
felf; the portraits of * [Thomas Cromwell,’”? and ¢ Para~ 
celfus,” and the “ I’rontifpicce” to Heylin’s Cofmography, 
in folio. 

Of Peter Lombart, Vertue has been able to trace little, 
but that he came from Paris, and returned thither after re- 
maining for fome years in England; to which Strutt adda, 
that he was a native of France, and came into England be- 
fore the revolution. 

He worked in a neat, laboured ftyle, and difcovers but 
little tafte. His drawing is frequently incorreét; his out- 
lines hard; his thadows deficient in force and boldnefs ; his 
lights of too low a tone, and even his engravings after 
Vandyke are deficient in force, though he has difcovered a 
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tolerable eye for tiie harmony, of chiaro-fcuro, Yet he 
worked after the piétures of the greateft mafters: after 
Raphael, Guido, Pouffin, Annibal Carracci, and Vandyke. 
Among the belt of his engravings are, * the laft Suppsr,” 
alarge upright, from Nicholas Pouflin; “the Angel ap« 
pearing to Jofeph,” after Ph, Champagne; ‘ the Cruci- 
fixion,” from the fame mafter; the ‘* Frontifpiece,’? and 
feveral other plates for Ogilby’s Virgil. Among his por- 
traits from Vandyke is that of « Charles I.”? on horfeback, 
a large half-fheet print. From this plate he afterwards 
erafed the face, and fub{tituted that of «* Cromwell ;?? and 
at a fubfequent period, ‘ with the vicar of Bray’s graver,”’ 
as lord Orford wittily fays, reitored the king’s. 

Vertue has enumerated twenty other oF his portraits, 
which are chiefly after the fame mafter; and to them may 
be added a fet of twelve half-lengths of rather a large fize, 
of which ten are portraits of celebrated ladies of the court 
of king Charles. 

Notwithftanding his referve in communicating prince 
Rupert’s difcovery of mezzotinto, John Evelyn, efq. of 
Wooton, in Surrey, is entitled to honourable mention in 
this place. He was the firft Englifh gentleman who wrote 
upon the fubje& of engraving ; and though his ** Sculptura” 
be deficient in artiftical knowledge and feeling, it is a work 
of confiderable erudition, and has contributed not a little 
to the advancement of the art; while-it clearly evinces his 
love for engraving, the excellence of the example which he 
withed to fet, and the general goodnefs of his heart. Lord 
Orford handfomely fays of him: “ If Mr. Evelyn had not 
been an artift himfelf, as I think I can prove [that he was], 
I fhould yet have found it difficult to deny myfeli the plea- 
fure of allotting him a place among the arts he loved, pro- 
moted, patronized; and it will be but juftice to inicribe his 
name with due panegyric iu thefe records, as I have once or 
twice taken upon me to criticife him: but they are trifling 
blemifhes, when compared with his amiable virtues and 
beneficence ; and it may be remarked, that the worft I 
have faid of him is, that he knew more than he always com- 
municated.”? 

The duration of the life of this great contributor to 
learning and the arts was protracted to 86 years, and he 
gied in 1705. 

It appears now to be agreed among the connoiffeurs, that 
the five {mall prints of Mr. Evelyn’s “ Journey from Naples 
to Rome,”? which his biographer thought were etched by 
Mr. Hoare, are Evelyn’s own performances; and to thefe 
Mr. Strutt has added a “ Portrait of Dobfon”’ the painter, 
from a picture by himfelf. 

David Loggan was a native of Dantzick ; he was born 
about the year 1635, and died in 1693. From Simon Pafs, 
in Denmark, he is faid to have received his earlieft inftruc- 

tions in engraving ; he afterwards refided in Holland, where 
he {indied under Hondius; and a fhort time before the 
refioration he came to England. 

His drawings of All-Soul’s college being taken great no- 
tice of at Oxford, he was requefted to undertake plates of 
the public buildings in that univerfity. By thefe engrav- 
ings he firit diftinguifhed himfelf; and at Oxford he re- 
mained a confideravle time, and married Mrs. Jordan of a 
good fomily, near Witney. In the latter part of his life he 
refided in Leicetter fields, Londen; where he died. 

In fatirifing the vanity of a certain dramatic poet,, 
Dryden fays, 

« And in the front of all his fenfelefs plays, 
Makes David Loggan crown his head with bays,” 

Yet as Loggan’s merits as an engraver were not fuch as to 

and Prince Rupert,” after fir P. Lely. The portrait of 
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crown his own with lafting reputation: his mame will pras 
bably live much longer than his works will be cared for. 
He etched very little, and his ftyle of engraving, eat 
has a certain degree of neatnefs, is ftiff and taftelefs. — 
portraits, of which he executed a confiderable number, are — 
chiefly after his own drawings in black lead, which he 
handled with more ability, at leaft with a better tafte, than i 
his 4 ' 4 ' ; 

ertue has enumerated 76 portraits from the hand of 
Loggan, of which the principal are, three plates of 
* Charles If. ;”? * Mother Loufe of Loufe-hally? which 5 
it feems added much to his contemporary reputation ; and. 
“ George dnke of Albemarle,” a half-fheet print, and pro- 
bably his beit portrait from the life. He alfo engraved two 
views of ‘ Cambridge ;” a whole fheet view of King’s 
“ College Chapel’? in that univerlity ; "ite of of 
public Buildings at Oxford; and eleven plates of the 
«© Habits of the Academics” at that univerfity, which are 
entitled, ‘* Habitus Academicorum Oxoniz 2 Doétore ad 
Servientem ;”” and had (what feems an odd thing) a licence ~ 
for £fteen years for vending his ** Oxonia Ilaftrata.”” 

With David Loggan came over from Holland Abraham 
Blooteling and Gerard Valck, men of fuperior talents, 
though probably of inferior addrefs. -Wertne informs us, i 
that whilit in England, Blooteling received thirty guineas a 
(a large price in thofe days) for an etching of the duke of — 
Norfolk. His powers were various: he etched, engraved, 
and feraped in mezzotinto, His etchings are fpirited and 
free; and his mezzotintos of a clear grain, and tolerably 
well drawn, Abvut eighteen of his portraits are enumerated 
by Vertue, of which the principal are, ‘* Anthony earl 
Shaftefbury,’? one of the fearceft of Blooteling tail 4 

«¢ Admiral Kortenaer,” a large upright, from Bartholomew 
Vander Helft, is not among thofe mentioned by Vertue. 

After remaining fome few years in Engla: > Blooteling — 
retarned to Amiterdam; and in the year 1685, publifhed 
there the “Gems of Leonardo Auguftino,” from plates. 
etched by himfelf. . a " 

Gerard Valck was originally Blooteliag’s fervant, (per- 
haps apprentice, ) but afterwards married his fifter. Some 
of the beit engravings, or belt parts of thofe engravings, — 
which were publifhed in the name’of Loggan, are probably ’ 
the performances of Valck, who alfo affifted Peter Schenck 
in his large Dutch Atlas, publifhed im 1683. Lord Or- 
ford fays, that he “ engraved one of the fineft prints we: 
have: it is the famous ** Duchefs of Mazarine,” fitting in~ — 
very loofe attire, with one hand on an urn;” but this 
praife is more than the engraving deferyes. His other works 4 
are, a “* Baththeba bathing,” fi B. Gract ; and the por- 
traits of ** Robert Lord Brooke,” and “ John Duke of © 
Lauderdale.” Vertue knew of no other plates th were 
entirely engraved by Valck. ~ Tetra > , 

Notwithitanding the ““Sculptura” of Evelyn, and the 
merits of Hollar, Barlow, Faithorne, and the engravers of 
the Vandyke {chool, the tafteleffuefs and diffolute manners 
of the court-of Charles I]. had now reduced the art of en- 
graving to a very low ebb. Its records are fearcely more — 
than thofe.of the commoneft trade. ] 

Edward le Davis was of Welfh extra&tion, and, having~ Z 

fome inclination for the arts, was articled as an apprentice~ 
to David Loggan. Being maltreated by his -miftrefs, who. 

abfented himfelf, went over to France, and became a dealer 

the 
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obliged him to wear a livery, and follow her as a fervant, he- 

in pictures. On his return he drew and engraved feveral- 
portraits, and fome other fubjeéis; but their merits are in- 
confiderable. Vertue mentions the names of nine of thefe- 

portraits, 
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ortraits, of which the moft remarkable are, * Kin 
harles II.”’ feated, whofe face was afterwards erafed from 

the copper, and that of William III. fubttituted in its 
ftead; ** Queen Catherine of England,” a large whole 
length ; and ‘* James Duke of York,’’ a large head in an 
oval, furrounded by flowers. Le Davis alfo engraved an 
6© Ecce Homo,” after Caracci, which is become f{earce ; 
and “a Merry Andrew,” after Frank Hals. 

About the fame time with Blooteling, Michael Burghers 
was alfo driven hither by the troubles in the United Nether- 
Tands, and fettled at Oxford. His works are executed en- 
tirely with the graver, in a ftiff, laboured ftyle: and his 
drawing of the human figure very defective. The moft 
valuable of his engravings are the antiquities, confifting of 
ancient pavements, ruined monafteries, &c. which he exe- 
cuted for that indefatigable antiquary, Thomas Hearne. 
Mr. Strutt, {peaking of them, fays, ‘ though we cannot 
admire the tafte with which they are executed, yet they 
become eltimable, becaufe they {till continue to us an idea 
of thofe mouumeuts of antiquity, which time had otherwife 
obliterated for ever.”’ 

Excepting thefe, his beft prints are probably a few 
which he copied from Mellan, wherein he imitated the {piral 
Ryle of that fingular mafter, and among which are, a large 
** Face of our Saviour,’”” executed in a fingle fpiral line ; 
and “a Frontifpiece”? to Creech’s tranflation of the Satires 
of Horace, a much fmaller plate. He alfo engraved fome 
few of the ‘* Oxford Almanacks,” beginning (though the 
plate appears without his name) in the year 1676, and did 
feveral other plates, among which are the old chapel of 
Queen’s college, before it was pulled down, for that learned 
uniyerfity ; fometimes adding to his name, when he in- 
fcribed it beneath his engravings, “* Academie Oxon. Cal- 
cographus.’” 

Peter Vauderbank was an engraver of more merit. He 
was bora at Paris, though probably of Dutch anceftors. 
and ftudied under De Poilly. He arrived in England about 
the year 1674, and here he married the fifter of Mr. Foref- 
ter cf Bradfield, in Hertfordfhire. Lord Orford fays, he 

was foon admired foi the foftnefs of his prints, and ftill 
more for the fize of them; fome of his heads being the 
largeft that had yet appeared in England.” But foftnefs 
and admiration are comparative terms; and the reader mutt 
not fuppofe that his portraits are inthat refpe& comparable 
with thofe of Nanteuil or Houbraken. Yet the merit of 
aying more attention than had hitherto been paid in Eng- 
and to the manual part of engraving is certainly his; and 
this cireumftance, added to the large dimenfions of many of 
his plates, occafioned them to occupy,fo much time, that 
he was by no means adequately compenfated for his labour. 
After flruggling for a time with poverty, print-dealers, and 
the low tatle of the times, he retired without compromifing 
his merits, and found an afylum under the friendly roof of 
his brother-in-law at Bradiield, where he died in the year 
1697. 
ve Wifter his death, his widow difpofed of his plates to 

Brown, the print-feller, who made great advantage of them, 
and left an eafy fortune.” 

Vanderbank engraved fome plates after Verrio’s pitures at 
Windfor, but by far the greater part of his works are portraits, 
of which Vertue has enumerated no fewer than fifty! which, 
confidering the large fize of fome of them, is no trifling evi- 
dence of his profeffional diligence. ‘Thofe of mo{t importance 
are, “ King Charles 1.” in his greater robes, after Gafcar, 

_ (done the year after Vanderbank’s arrival;) another portrait 
of Charles, two feet fonr inches high, by two feet wide | 
* King James Il.” after fir Godfrey Kneller, large ; Mary 

his Queen,”’ ditto; feparate plates of ¢ King William’? and 
Queen Mary ;” “ Thomas Lamplugh, archbifhop of 

York,” whichis one of the fineft of his works; and two 
heads of Waller the poet, at the ages of twenty-three and 
feventy-fix. 

Arthur Soly, William Elder, John Drapentier, Robert 
Jackfon, Francis Bragge, Paul Vanfomer, Nicholas Yates, 
John Collins, Simon Gribelin, William and John Clarke, 
and R. Tompfon, who all lived and engraved about the 
time now under our obfervation, are unworthy of particular 
notice. ‘* The art of engraving,” fays Vertue, * had funk 
fo low about the clofe of the century, that Verrio, Cooke, . 
and Laguerre, could find no better artilts to engrave their 
defiens than Gribelin and Vanfomer.’ <« He might in 
jultice have added,’’ obferves lord Orford, “that the en- 
gravers were good enough for the painters.”’ 

Of Robert White, who was born in. London in the year 
1645, and died in 1704, little more can be faid, except on 
the {core of his drawings in black-lead, and his profeifional 
induftry, which, judging from the number of his engravings, 
may well excite our furprife. Vertue praifes his portraits 
more than they will be found to deferve as engravings. 
Yet all his biographers agree that the merit of producing a 
ftrong likenefs was certainly his, and in portrait engraving | 
this is the fir{t of merits. 

The prefident of the Royal Academy (Mr. Weft) is in 
pofleffion of fome of his pencil - drawings on vellum, , 
which are fuperior to his prints; and fir Godfrey Kneller 
thought fo well of them, that he painted White’s portrait 
in return for drawings of his own and his brother’s, from 
the hand of the engraver. The reader will find White’s 
portrait of fir Godfrey in Sandrart’s lives of the painters. 

From David Loggan he learned the rudiments of ene- 
graving, and in the, year 1674, which is two years before 

Burghers was employed on the “ Oxford Almanack,?? ' 
White produced the firtt of that feries. 

For the generality of his portraits for books, which are 
disfigured by the broad borders that were then the fathion, 
he received at the rate of four pounds each, with the occa- 
fional addition of ten fhillings; thirty pounds, which was paid 
him by Mr. Sowters of Exeter for a portrait of the king of 
Sweden, (which the prefent writer has not feen, but which - 
was probably of much larger dimenfions,) has been {poken 
of as an extraordinary price. So great, however, is the 
number of his engravings, that in the courfe of forty years 
he faved from four to five thoufand pounds; and yet, fay 
his biographers, (with little reflection copying each other, ) 
by fome misfortune or fudden extravagance, he died in indi- 
gent circumftances at his houfe in Bloomi{bury. The reader, 

probabiy, will not'readily believe, that the habits acquired 
by the patient profeffional indultry of forty years, could 
plunge into fudden extravayance. 

Of his own works he made no regular colleGtion, but 
when he had done a plate, roiled up two or three proofs, and 
flung them into a clofet, where they were found in heaps, 
Many of thefe proofs may now be found in the colleétions of 
thofe curious perfons who take Grainger for their guide, 

The plates which he had by him were, after his deceafe, 
fold to a printfeller in. the Poultry, who in a few years, acs 
cording to lord Orford and Mr. Strutt, enriched himfelf. 
by the purchafe. Vertue exprefles his honeft difpleafure 
that fo large a portion of the produce of our engraver’s ins 
duftry fhould devolve to the dealer; but fo it has ever been : . 
and if he complains for White, how loudly fhould he com. 
plain for Milton ! 

The number of his portraits of which Vertue has col+ 
leGted the names, ave two hundred and feventy-five, of 

which, 
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which, two are f{craped in mezzotinto, and all the reft en- 
raved in lines. Some few of Robert White’s plates are 

finifhed by his fon George, who chiefly praétifed in mezzo- 
tinto, but engraved a few plates in lines, of which the prin- 

cipal one is a large portrait of ‘¢ James Gardiner,”’ bifhop of 
Lincoln. 

John Sturt, the pupil of White, who was bora in London 
in the year 1658, afd lived to the age of feventy-two, was 
aman of ignorant ingenuity. His principal work is the 
** Book: of Common Prayer,”” which he engraved on filver 
plates. ‘The top of every page is ornamented with a {mall 
hiftorical vignette. Prefixed is the buit of George I. ina 
circle, and facing it the prince and princefs of Wales. The 
peculiarity of this work is, that the lines of the king’s face 
are expreffed by writing, fo fmall that few perfons can read 
it without a magnifying glafs, and that this writing confifts 
of the Lord’s prayer, the Ten Commandments, prayers for 
the royal family, and the 2rft Pfalm. Sovthat here are 
prayers which cannot be read, anda head which might have 
been better produced with a hundredth part of the labour. 
This uncommon Common Prayer Book was publifhed by 
fubfeription in London inthe year 1717. It was in large 
oGavo, and was followed by a ‘* Companion tothe Altar’ 
of the fame fize, and executed in the fame manner. Sturt 
was alfo the firft man who pofed the wondering multitude 
of “¢ microfcopic wights,’’ by engraving the Lord’s Prayer 
within the area of a’circle of the dimenfions of a filver 
penny. 

To this wonder-niggling ftate was engraving reduced, 
when, at the commencement of the new century, fir Nicho- 
Jas Dorigny fhone forth on the darkewed arts of England. 
He was born in France, and was a younger fon of Michael 
Dorigny, by a daughter of Vouet the painter. His fa- 
ther dying whilft-.he was young, he was brought up to the 
itudy of the law, which he purfued till he was about thirty 
years of age: being then examined, in order to his admiffion 
into the corps of advocates, the judge found him very diffi- 
cult of hearing, and accordingly advifed him to relinguifh a 
profeffion for which he was in this re{pe& fo ill qualified by 
nature. He took the advice, and immediately applied hiin- 
felf to drawing with great afliduity. After a year’s expe- 
rience in this art he repaired to Rome, where his brother at 
that time refided, and here he followed painting for fome 
years; when, having acquired great freedom oz hand, and 
being uncommonly docile and flexible in his difpofition, 
he followed the recommendation of certain friends, who ad- 
vifed him to ftudy etching. In this art he produced feve- 
ral works of merit, but the engravings of Audran, which 
were now the topic of general and juft encomium, con- 
vinced him that the ftyle he had adopted was fufceptible of 
great improvement; and he employed éen years in emulating 

the vigour and grandeur of that diftinguifhed artift. He 
had now etched many plates, and among them the feries from 
the fable of “ Cupid and Pfyche,” after Raffaelle, when, 
feeling that he had not acquired that command of the 
graver which was necefflary to the harmonious perfection 
which he contemplated, he abandoned engraving for a fhort 
time and returned to his pencils. ‘* A word from a friend,”’ 
fays lord Orford, ‘“ would have thrown him back to the 
law :’’ this, however, it is not eafy to believe. 

After two months re-application to painting, he re- 
folved to acquire that power over the graver, of which 
he had fo ftrongly felt or fancied the neceffity. All thefe 
feelings and refolutions are thofe of an artift of genius. 
With a little inftruétion, he rapidly acquired the knowledge 
and power of which he was in queit, and begun to engrave 
the fet of “ Seven Planets,’’ after Raffaelle ; in which he 

. 

fucceeded fo well, that he was now emboldened to undertake 
Raffaelle’s ** Transfiguration,’ the accomplifhment of 
which raifed his reputation to an extraordinary height. 

Being known to feveral Englifh noblemen and gentlemen 
of rank, who at that time refided in Italy, he was perfuaded 
to come to England, aud undertake to engrave the Cartoons. 
He arrived in June 1711, but experienced fome difappoint- 
ment, and was not enabled to begin his drawings till the ae 
following, the intervening time beiug {pent in raifing a fund 
to enable him to profecute his intended work. 

At firlt it was propefed that the plates "fhould be en- 
raved at queen Anne’s expence, and that the impreffions 

fhould be given as prefents to the nobility, foreign princes, 
minifters, &c.; but this was too liberal even for what has . 
been emphatically called the Auguftan age of England, 
which had now commenced. Dorigny eflimmated the ex- 
pences at four or five thoufand pounds, but though the 
lord: treafurer Orford exerted himfelf greatly in the caufe 
of the artift, he could not obtain the fum, and this plan 
was confequently rendered abortive. 

The engraver had, however, an apartment affigned him in 
Hampton Court palace, and the work was at laft undertaken 
by a public fubfcription, at four guineas the fet. ; 

The labour of feven plates of the large dimenfionsthat were 
refolved on, appearing too great for the hand of a fingle in- 
dividual, who was not young, Dorigny was induced to fend 
to Paris for affiftance ; and for the firft two or three years 
obtained that of Dupuis and Dubofe, who both quitted 
him before the engravings from the Cartoons were half 
completed. 

In fomewhat lefs than feven years, however, from the date 
of his arrival, (namely, on the 1ft day of April, 1719,) 
Dorigny had the honour of prefenting two comic fets of 
thefe cclebrated engravings (with an engraved dedication) 
to king George I., one fet to the prince, and another to the 
princefs, when he received from his majefty a purfe of a hun- 
dred guineas, and a medal from the prince; and the duke of 
Devonfhire, of whom he had borrowed fourhundred pounds, 
freely remitted the intereft for four years. His reputation 
from this time continued to increafe through Europe, and 
in the year following,he received the further honour of 
knighthood from the hand of his majefty. 

In a few years after the completion of the Cartoons, the 
eyes of our engraver began to grow dim, and either this cir- 
cumftance, or the natural inclination of man to return to 
the place of his nativity, occafioned his return to Paris, 
where, in the year 1725, he was made a member of the 
Royal Academy of Arts, and where he died at the ad- 
vanced age of cighty-nine. + 

His drawings from the old mafters, chiefly after Raffaelle, 
Dominichino, Guercino, and Daniel de Volterra, have been 
much admired, aud have fold for confiderable fums ; and be- 
fides the plates mentioned above, he engraved ‘St. Peter 
curing the lame Man,”? a large upright from Civoli, whicle 
is one of his early works, and in the dark manner of his fa- 
ther; “ The Defcent from the Crofs,’’. after Daniel de Vol- 
terra, a very fine engraving; the ‘‘ Martyrdom of St. Se- 
baitian,’? after Dominichino, an upright, and equaily meri- 
torious ; “ The Holy Trinity,” from Guido; and a few 
other plates from A. Carracci, Lanfrane, and Louis Derigny, 
his brother. - 

When the late period of life at which Dorigny began to 
ufe the graver is confidered, the power which he acquired 
over that inftrument muft be regarded as extraordinary : 
the art with which he mingled the lines of the graver witl 
thofe of the etching-needle is alfo much to be admired ; 
and though it suit be allowed that ia copying Raffaelle’s 
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_ forms he has often loft much of their exquifite grace and 
chaftenefs, and has rendered the characters of his heads 
but coarfely, yet on the whole he rides his graphic Pegafus 
with mafculine grace. 
dom in his flyle, bridled by fimplicity ; his thadows are 
full-toned, clear, and rich ; and though his flefh be deficient 
in charaéteriltic texture, the lines are often conduéted over 
his draperies with unprecedented freedom and elegance, of 
which the figure of “ St. Paul preaching at Athens,’? and 
that of the fame apoftle in the Cartoon of “ Elymas the for- 
cerer, {truck blind,”’ may be fufficient examples. Indeed, a 
critical eye may trace in the arrangemeit of Dorigny’s 
lines, the rudimental principle of that fimple fyftem of dra- 
pery-engraving, which Mr. Heath and his fchool have 
fince polifhed and rendered more perfeét. 

Charles Dupuis, who has been mestioned as the affiftant 
of Dorigny, engraved fome plates from the hiftory of the 
misfortunes of Charles I., but the climate of England not 
agreeing with his conftitution, he returned to Paris, and 
died there in the year 1743. A younger brother of his alfo 
came over, but returned in difappointment, finding Britifh 

’ encouragement lefs than he had expected. 
Claude Dubofe quitted Dorigny’s fervice at the fame 

time with Dupuis, but fettled here, and, with more boldnefs 
than ability, undertook to engrave the Cartoons on a {maller 
feale than Dorigny’s for the printfellers, who prefump- 
tively, were cunning enough to think, not of tranicending, 
but of underfelling the engravings of that ditinguithed 
artift. He next engaged himfelf to engrave a fet of the 
duke of Marlborough’s battles, for which he received at 
the rate of four-feore pounds per plate. At firft he had no 
affiftance but what he received from du Guernier, but after- 
wards fent to Paris for Beauvais and Baron, who affited him 
in the completion of thefe engravings. He now commenced 
printfeller, ard publifhed in numbers a tranflation of Picart’s 
* Religious Ceremonies,”? in engraving which, he was af- 
fifted by Gravelot and Scotin, who came over to England 
for that purpofe. 

Dubofc’s ftyle of engraving is heavy, and his drawing of 
the naked very indifferent, whicl: renders it not improbable 
that the worft parts of Dorigny’s Cartoons are by his hand. 
Among his works, which are not very numerous, the “* Con- 

tiaence of Scipio,” from that pidture of Nicholas Pouifin, 
which was in the Houghton Colle€tion, is probably the 
beft. 

OF the Winftanleys, as engravers, little can be faid. 
Henry (the elder) etched feveral views of “‘ The Palace at 
Audley-end ;”’? and Hamlet (fon of the former) etched 
twenty plates from the earl of Derby’s Colleétion, and a fet 
of prints from fir James Thornhill’s “* Cupola of St. Paul’s 
Cathedral.”’ 

The father was projector and builder of the Eddyftone 
Jight-houfe, and when it was thrown down by a dreadful 
tempeft, was buried in itsruins. ‘To his etchings of Audley- 
end, which were dedicated to king James II., he added an 
infeription in honour of fir Chriftopher Wren, and the plates 
being * referved by the defcendants of the earl of Suffolk,” 
fie to lord Orford, ) the impreffions are now become 
carce:. 
The fon ftudied under the Knellers, and afterwards in 

Italy, yet he made no great figure as an artift. The noble- 
man quoted above, {peaks of his houfe at Littlebury, where 
“were feveral mechanic tricks to furprife the populace, 
which were known by the name of “ Wiuflanley’s Won- 
ders.’? Thefe childifh contrivances, I fuppofe, he learned 
in Italy, where they do not let their religion monopolize all 
kinds of legerdemain. In the noble palace of the villa 

There is a manly energy and free-_ 

Borghefe,”” adds his lordfhip, was the noble ftatue of 
Seneca dying in the bath, and a devil that flarted out of a 
clock-cafe as you entered the room.’? Hamlet painted 
a few portraits with moderate ability. 

The affiftance which du Guernier rendered to Dubofe in 
his “* Battles of the Duke of Marlborough,” has been al- 
ready mentioned. He ftudied under Chatillon, at Paris, 
and came to England in 1708. The London Academy, 
as it was called, was then eftablifhing under the aufpices of 
fir Godfrey Kneller, and du Guernier was chofen dire&tor 
of it, and continued to tothe time of his death, which was 
occafioned by the fmall-pox, and happened Sept. 19, 1716, 
when he was but thirty-nine years of age, Befides his fhare 
of the Marlborough’s battles, he engraved a few frontis- 
pieces, chiefly for plays, and, at the inftance of lord Halifax, 
a large print of « Lot aud his Daughter,”’ from Caravi ggio, 
and the portraits (large) of the “ Duke and Duchels of 
Queenfbury.”” 

Bickham, Coignard, Johnfon, George King, Nichols, 
and Simpfon, who were all contemporary, are paffed over 
for reafons which have formerly been given. John Kip en- 
graved a confiderable number of the palaces and feats of 
the nobility and gentry from Knyff, but they were in- 
different, and were far from advancing the art. 

It has been already mentioned, that Girard Scotin, the 
younger, came over from Paris to affilt Dubofe. He 
itudied under his father, who was an engraver and a difciple 
of De Poilly, but was a man of more induftry than talent. 
His principal works are, ‘* Belifarius,”’ a large plate, after 
Vandyke, or Murillo, for it does not appear to be afcer- 
tained to which of thefe mafters this celebrated pi€ture 
fhoald be afcribed; and “ Alfred receiving the Account 
of the defeat of the Danes,”? from Blakeney He alfo 
affifted Hogarth in fome of his feries, and engraved a few 
portraits. 

Henry Gravelot, who came hither at the fame time, was 
an artilt of much more tafte. His opportunities of ob- 
ferving nature had been more various and extenfive than 
fell to the lot of many of his contemporary profeffors of 
the fine arts. He was a native of France, but had been in 
America as fecretary to the governor of Canada: the 
climate difagreeing with him, he returned to Paris, whence 
he was invited to England by Dubofe. 

He was for fome time employed in Gloucefterfhire, draw- 
ing churches and antiquities, and, according to lord Orford, 
he drew the monuments of kings for Vertue. For the 
bookfellers he made a very great number of defigns, both 
hiftorical and ornamental, wherein his tafte and the fertility 
of his inventive powers are eminently confpicuous. From 
many of thefe he made etchings, as alfo many after the 
defigns of Hayman, and the fame tafle and facility attended 
his etching-needle, which is confpicuous in the produétions 
of his pencil. 

In fir Thomas Hanmer’s and Theobald’s editions of 
Shakefpeare, a great number of his engravings, and feveral 
of his defigns, may be found. His principal work on cop- 
per isa large print of “ Kirkftall Abbey,’? which Strutt 
{peaks of asa fine fpecimen of his abilities, but which the 
prefent writer has not feen. He lived to the age of leventy- 
four, and died at Paris in the year 1773. 

Bernard Baron was alfo tran{planted hither from the con- 
tinent by Dubofe, who appears to have been a great {pe- 
culator in this fpecies of culture. They differed, and went 
to law, on the fubje&t of a fet of engravings after Dr, 
Mead’s pictures from the hiftory of Ulyfles, by Rubene, 
but were afterwards reconciled, and went to Paris together 
in the year 1729. After engraving fome plates for Monf. 

Crozat, 
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Crozat, from the royal colleGtion, he returned to England, 
and here he executed a confiderable number, and had the 
fatisfation of working after fome of the fineft piétures in 
the kingdom. 

His ftyle is chiefly ftudied from that of fir Nicholas 
Dorigny, generally coarfe, but occafionally fomewhat foft- 
ened and incorporated with the prevailing talte of the French 
{chool. His principal engravings are as follow, and are all 
large plates. ‘* Vandyke’s equettrian figure of Charles I.” 
from the royal gallery at Kenfington; the ‘Cornaro 
family,’’? from the celebrated Titian at Northumberland 
houfe; the “ Pembroke family,” from the fame matter, 
at Wilton houfe; the ‘Naffau family,’ from the fame, 
in the collection of earl Cowper; the Jupiter and An- 
tiope,”’ alfo after Titian, executed in Paris; ‘ Henry VIII. 
granting the charter of incorporation to the company of 
Surgeons” from Holbein. Baron died in Panton fquare, 
Piccadilly, in the year 1762. 

Chereau, the younger, was alfo imported from Paris by 
Dubofc, and engraved a profile likenefs of George I. 
which poffeffes fome merit, but finding or fancying, that his 
talents were undervalued in England, he foon returned. 

Michael Vandergucht, originally of Antwerp, ftudied 
under Boutats. but was the mafter of Vertue. The year 
of his arrival in England is not known: here, however, he 
met with fome encouragement, and refided in London. 
His chief employment was to engrave anatomical figures, 
‘but he fometimes undertook fubjeGts of a different kind. 
His maiter-piece, according to Vertue, was a portrait of 
Mr. Savage. He alfo engraved a very large plate of the 
-royal navy from Balfton. 

John Vandergucht, fon of the preceding, was born in 
1697, and acquired from his father the manual practice of 
engraving, but ftudied drawing under Lewis Cheron, and 
afterwards at the London Academy. He was employed 
by Chefelden to draw and engrave the fubjeCts for his Ofteo- 
logy, a work by which he obtained much credit ; and he had 
a confiderable fum for engraving ‘ Sir James Thornhill’s 
cupola of St. Paul’s cathedral.”? The fix academy figures 
which he engraved from the drawings of his mafter Cheron, 
thew that he underltood drawing better than he could manage 
the graver. He alfo engraved Pouffin’s “*Tancred and 
Erminia.” 

He produced a great number of book-plates, of which 
‘the merits were not great, and {ome were alfo engraved by 
his brother Gerard Vandergucht, who wasa great dealer in 
pictures, lived to the age of eighty years, and diedin 1778 
at his houfe in Brook-fireet, the fame that is now inhabited 
by Tretham the academician. 

George Vertue was born in the year 1684, in the parifh 
of St. Martin in the Fields, London, and was put apprentice 
at the age of thirteen toa mafter who engraved heraldry on 
plate. This perfon being obligedto leave the kingdom by the 
time Vertue had been three.or four years under him, our artift 
returned to his parents. He then gave himfelf entirely to 
the ftudy of drawing for two years, when he became the 
pupil of Michael Vandergucht ; with whor he engaged to 
remain three years, but protra¢ted his ftay to feven, when 
the quitted his mafter on handfome terms, and begun to en- 
grave book-plates for himfelf. 

‘©The art was then, fays lord Orford, at the loweft ebb 
in England. The beft performers were worn out; the war 
swith France fhut the door againft recruits; and the animo- 
ity of fa€tion diverted public attention from the common 
arts of amufement.”” 
avas recommended to the notice of fir Godfrey Kneller, 
svhofe reputation fuftained the remaining dignity ef art 

At this period our young engraver ~ 

Kneller befriended him, and he was foon after employed by 
lord Somers, who, according to Strutt, ‘ rewarded hinv 
generoufly,” and by his taleuts and induftry he was now 
enabled to fupport his widowed mother, with her family of 
feveral children. 

In the year 1711 he begun to ftudy at the academy which 
fir Godfrey had recently inftituted; where he continued to 
draw for ome years with great affiduity. He had now 
produced his famous head of archbifhop Tillotfon, which 
lord Orford emphatically calls “the ground-work of his 
reputation,” and foon after the acceffion of the prefent royal 
family, he pubiifhed a large portrait of king George I. 
from a piéture by Kneller. ‘As it was the firft portrait 
of that monarch, many thoufands were fold, though by no 
means a laborious or valuable performance. However it 
was fhewn at court, and was followed by his undertaking 
to engrave portraits of the prince and princefs.”” ~ 

Vertue had now commenced thofe biographical and anti- 
quarian refearches, in which he has been fo eminently fuc- 
cefsful. In thefe purfuits he made many journeys to dif- 
ferent parts of our ifland, and his time was induftrioufly em- 
ployed in making drawings, catalogues, and various memo- 
randa, 

« His thirft after Britifh antiquities foon led him to a con- 
genial Mecenas. That munificent collector, Robert Har- 
ley, fecond earl of Oxford, diftinguifhed the merit and ap- 
plication of Vertue ;” and the invariable gratitude of the 
latter, expreffed on all occafions, attelts at once the bounty 
of his patron and his own humility. 

Another of his patrons was Heneage Finch, earl of 
Winchelfea, whofe portrait he painted and engraved, and 
who, being prefident of the Society of Antiquaries on its re- 
vival, in 1717, appointed Vertue, who was a member, en- 
graver to that learned body. 

Henry Hare, the la{t lord Coleraine, was alfo one of his 
antiquarian benefa€tors, and the univerfity of Oxford em- 
ployed him for many years to engrave the head pieces for 
their almanacks. 

With lord Orford, lord Coleraine, and Mr- Stephens 
the hiftoriographer, he made feveral tours to various parts 
of England. For the former he engraved portraits of 
«« Matthew Prior,” ¢ fir Hugh Middleton,” and other diftin- 
guifhed men: for the duke of Montague he engraved, “ fir 
Ralph Windwood ;” for fir Paul Methuen, the portraits of 
“Cortez,” and  Archbifhop Warham” from Holbein’s origi- 
nal at Lambeth; and for lord Burlington, Zucchero’s Queen 
Mary of Scotland,”’ a plate which evinces more felicity, and 
a better tafte of execution, than moft other of his works. 

In the year 1727 he travelled with lord Orford to Bur- 
leigh, Lincoln, Welbeck, Chatfworth, and York, at which 
latter place he obtained from Francis Place, whom we have 
mentioned, many of thofe anecdotes of Hollar which are 
inferted in his biography. 

In the next year, the duke of Dorfet invited him to 
Knowle. From the gallery there, he copied the portraits 
of feveral of the poets. Here he was on fairy ground, 
and Arcadia was on the confines; but he was difappointed 
on an excurfion to Penfhurft, at not finding there any por- 
trait of fir Philip Sydney. 

In 1730 appeared his twelve heads of diftinguifhed poets, 
one of his capital works, which he meant to have followed 
with the portraits of other eminent men, arranged in claffes, 
but this {cheme was taken out of his hands by the Mefirs. 
Knapton ; and there is reafon to think that Vertue’s rigid’ 
regard for veracity, which made him juitly ferupulous of © 
authenticating the likeneflesof deceafed chara&ters without 
the-cleareft proefs, and not the fuperior talte or rae 
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of the Knapton’s, made them engage the fuperior talents 
of Houbraken and Gravelot, to fiaifh a work which our 
artift had begun, and had himfelf projected. 

His next confiderable produétion was, the portraits of 
king Charles I. and the loyal fufferers in his caufe, with 
their charaéters fubjoined from Clarendon, But this was 
{carcely finifhed, before Rapin’s, hiftory of England ap- 
eared, ‘¢a work, (fays he,) which had a prodigious run, 

infomuch that it became all the converfation of the town 
and country, and the noife being heightened by oppofition 
and party, it was propofed to publihh it in folio by num- 
bers, of which thoufands were fold every week.’ The 
Meflrs. Knapton engaged Vertue to accompany it with effi- 
gies of the kings and other fuitable embellifhments, an un- 
ertaking which occupied three years of his life. He pre- 

{ented a copy of this work, when finifhed, richly bound, to 
the prince of Wales, at Kenfington. 

He now renewed his topographical journies, accompanied 
fometimes by the earl of Leicefter,fometimes by lord Oxford, 
and fometimes by Roger Gale the antiquary ; and between 

_ the years 1734-38, vilited St. Albans, Northampton, Ox- 
ford, Penfhurft, Warwick, Coventry, Stratford, and travelled 
through the counties of Kent, Suffex, and Hamphhire, 
where he made various fetches, drawings, and notes, always 
prefenting a duplicate of his obfervations to his patron 
lord Oxtord. 

In 1739, he travelled eaftward with lord Coleraine, 
through the counties of Effex, Suffolk, and Norfolk, ftop- 
ping as ufual to make drawings and obfervations at every 
memorable church, feat, or other fpot congenial to his pur- 
{nits In 1741 he loft his noble friend and patron the earl 
of Oxford, who died on the 16th of June. But his merit 
and modeity ftill raifed him’ benefa€tors, The countefs 
dowager of Oxford, even, alleviated his lofs, and the 
duchefs of Portland {their daughter), the duke of Rich- 
mond, and lord Burlington, did not forget him among the 
artifts whom they patronized. 2 

In the year 1749, he found a yet more exalted protetor 
in the prince of Wales, whom he often had the honour of 
attending, and to whom he fold many prints, miniature 
pictures, &c. 

« He had now reafon to flatter himfelf with permanent for- 
tune. He faw his fate linked with the revival of the arts he 
loved; hewas ufeful toa prince who trod in the fteps of the ac- 
complifhed Charles, and no Hugh Peters (adds lord Orford) 
feemed to threaten havoc to the growing colleétion.”” But 
thé death of this prince fuddenly blafted the hopes of Vertue, 
and affeéted him with confiderable dejection of {pirits, 
from which, according to his lordfhip, he never perfecily re- 
covered. Hedied in the year 1756, and was buried in 
the cloifters of Weltminiter abbey. 

By the majority of conneiffeurs, Vertue’s talents as an 
engraver have been over-rated. He rarely rifes above me- 
diocrity, and fometimes finks below it, yet the prefent 
writer mutt freely declare his furprife when he firlt fawa 
ood impreffion of Vertue’s print of “ Mary Queen of Scot- 

fend,” after Zucchero, at the fuperior merits which it dif- 
played. 
A much more copious biography of this artift will be 

found in the printed works of lord Orford, and alfo a cata- 
Jogue of his engravings (amounting to_near five hundred !) 
claffed under the heads of ‘¢ Royal Portraits,” “* Noble- 
men,”’ “ Bifhops,’”’ “ Poets,” * Antiquaries,’”’ Tombs,” 
4 Hiftoric Prints,’’ ‘* Coins,’ dals,’? * Frontif- 
jeces,”” &c. &e. &e. 
To all the diftinguifhed notice and patronage with which 
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Vertue was honoured, and to the repeated praife of lord 
Orford, who was one of his friends, he was entitled lefs by 
his talents as an artift, or native independence of mind, than 
by his patience and accuracy of refearch as an antiquary, 
audas his neble biographer cannot boaft of kis genius, it 
might, perhaps, have been thought that he did right to dweli 
with fo much feemiag approbation on his diligence and hu- 
mility ; if he had not himfelf left pofterity fuch abundant 
room to wifh that he had refpeéted genius more, and been 
lefs completely fatisfied with the blandifhments, which plod- 
ding mediocrity may with little difficulcy acquire. 

. We now approach the lefs patronizedand more highly 
refpectable name of William Hogarth, upon whofe valuable 
works as painter and engraver, fo many volumes might be 
profitably written. The able pen to which the biography 
of the former defcription of artifts is confided, will doubtlefs 
claim Hogarth asa painter, yet, as he was both by educa- 
tion and long praétice an engraver alfo, he muft nat here be 
paffed in filence. 

In the narrative which he left behind of his own 
life and opinions, where his philofophy is not lefs confpicu- 
ous than his manly franknefs, and where his forefight with 
refpeG to the well-being of Britifh art has fhewn itfelf pre- 
phetic, he informs us, that he was born in London in the 
year 1697; that during his infancy he derived uncommon 
pleafure from fhews and mimickry>; that an early accefs to 
a neighbouring painter drew his attention from play; and 
that when at {chool his exercifes were remarkable for the or- 
naments with which they were adorned. 

He was fcarcely more attraéted by art, than driven from 
literature, which was the profeflion of his father. ‘ Be- 
fides the natural turn I had for drawing,” proceeds he, * I 
had before my eyes the precarious fituation of men of clafit- 
cal education, I faw the difficulties under which my father 
laboured, and the many inconveniences he endured from 
his dependance being chiefly on his pen, and the cruel 
treatment he met with from bookfellers and printers. It 
was, therefore, very conformable to my own withes that I 
was taken from {chool, and ferveda long apprenticefhip te 
a filver-plate engraver. 

*« I foon found this bufinefs in every refpeét too limited. 
The paintings of St. Paul’s cathedral and Greenwich hofpi- 
tal, which were at that time going on, ran in my head, and 
i determined that filver-plate engraving fhould be followed 
no longer than neceffity obliged me to it. 

«« Engraving on copper was, at twenty years of age, my 
utmoft ambition. ‘T'o attain this it was neceffary that [ 
fhould Jearn to draw objeé&ts fomething like nature, inftead 
of the monttersof heraldry, and the common methods of 
fludy being much too tedious for one who loved his pleafure, 
I was led to confider whether a fhorter road than that ufually 
travelled was not to be found. I had learned by practice 
to copy with tolerable exaétnefs in the ufual way ; but it 
occurred to me that there were many difadvantages attend- 
ing this method of ftudy, as having faulty originals,” &c. 
Drawing in an academy, (Hogarth means a fchool,) though 
it fhould be after the life, will not make the ftudent an 
artift, foras the eye is often taken from the origina] to draw 
a bit at a time, it is poffible he may know no more of what 
he has been copying when his work is finifhed, than he did 
before it was begun. 

“« More reafons, not neceffary to enumerate, ftruck me 
as {trong objeétions to this practice, and led me to with that 
I could find the fhorter path, fix forms and charaéters in my 
mind, and inflead of copying the lines, try to read the lan. 
guage, and if poflible find the grammar of the art, by bring- 
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ing into one focus the various obfervations I had made, and 
then trying, by my power on the canvas.and copper, how far 
my plan enabled me to combine and apply them to praétice. 

“ Tor thispurpofe, I confidered what various ways, and 
to what different purpofes the memory might be applied; 
and fell upon that which I found moit fuitable to my fituation 
and idle difpofition. 

“ Laying it down firft as an axiom, that he who could by 
any means acquire and retainin his memory perfeét ideas of the 
fubjects he meant to draw, would have as clear a knowledge 
of the figure: as. aman who can write freely hath of the 
twenty-four letters of the alphabet and their infinite combi- 
nations (each of them being compofed of lines), and would 
confequently be an accurate defigner. , 

“This I thought my only chance for eminence, as I 
found that the beauty and delicacy of the ftroke in engray- 
ing was not to be learnt without much praétice, and de- 
manded a larger portion of patience than I felt myfelf dif- 
pofed to exercife. Added to this, I faw little probability 
of acquiring the full command of the graver in a fufficient 
degree to diflinguifh myfelf in that walk, nor was I at 
twenty years of age much difpofed to enter on fo barren 
and unprofitable a {tudy as that of merely making fine lines. 

«« T therefore endeavoured to habituate myfelf to the ex- 
ercife of a fort of technical memory, and by repeating in my 
own mind the parts of which objeéts were compofed, I could 
by degrees combine and putthem together. Thus, with all 
the drawbacks which refulted from the circumftances I have 
mentioned, I had one material advantage over my compe- 
titors, viz. the early habit I thus acquired of retaining in 
my mind’s eye whatever I intended to imitate. Sometimes, 
but too feldom, I took the life for correting the parts I 
had not perfectly enough remembered, and then I trans- 
ferred them to my compofitions.”’ 

Such parts only of Hogarth’s valuable narrative as are to 
the prefent purpofe, are here extracted. Thofe who would 
read the whale are referred to «¢ A fupplement to Hogarth 
illuttrated, compiled from his original manufeript by John 
Ireland,” 1798, publifhed for the author by Nicol, and the 
Meffrs. Boydell: Our artift proceeds: 

‘ Inftead of burthening the memory with mufty rules, or 
tiring the eyes with copying dry and damaged piCiures, I 
have ever found ftudying from nature the fhorteft and 
fafett way of attaining knowledgein art.”—* Had I not fedu- 
loufly practifed what I thus acquired, I fhould very foon 
have loft the power of performing it.” 

In a fubfequent chapter he fays, ‘in purfuing my ftudies, 
I made all poflible ufe of the technical memory which I 
have before defcribed, by obferving and endeavouring to re- 
tain in my mind lineally, fuch objets as beft fuited my pur- 
pofe, fo that be where I would my eyes were open, I was 
at my ftudies, and acquiring fomething ufeful in my profef- 
fion, and thus the more firking obje&ts, whether of beauty 
or deformity, were by habit the moft eafily impreffed and 
retained in my imagination. A redundancy of matter being 
by this means acquired, it is natural to fuppofe I introduced 
it into my works on every occafion that | could. 

«s By this idle way of proceeding, I grew fo profane as 
to admire nature beyond the firft produétions of art, and ac- 
kaowledge I faw, or fancied, delicacies in the life, far fur- 
pafling the utmoit efforts of imitation, 

« Fo return, the infant I became mafter of my own time, 
{determined to qualify myfelf for engraving on copper. In 
this I readily got employment ; and frontifpieces to books, 
prints to Hudibras, &c. foon brought me into the way. 
But the tribe of booktellers remained as my father had left 

them when he died, (about five years before, ) which was of 
an illnefs occafioned partly by the treatment he met with 
from this fet of gene and partly by difappointment from 
great men’s promifes; fo that I doubly felt this ufage, 
which put me upon publithing on my own account. But 
here again I had to encounter a monopoly of pe ae 
equally mean and deftruétive to the ingenious; for the firit 
plate I publifhed, called ** The Tafte of the Town,” had no 
{ooner begun to take a run, than I found copies of it in the 
print-fhops vending at half price, while the original prints 
were returned to me again, and I was thus obliged to fell 
the plate for whatever thefe pirates pleafed to give me, as 
there was no place of fale but at their fhops. Owing to 
this and other circumftances, by engraving until I was near 
thirty, I could do little more than maintain myfelt.’”” 

At the age of two and thirty, he married the daughter of 
fir James Thornhill, and commenced painter of fmall con- 
verfation pieces, which, having novelty, fucceeded for a few 
years, but were afterwards not fufficiently profitable to pay 
the expences of his family. “* I therefore,’’ fays he, “ turned 
my thoughts to a {till more novel mode, viz. painting and 
engraving modern moral fubjeéts, a field not broken’ up in 
any country orany age. 

“I thought that both writers and artifts had overlooked 
that intermediate {pecies of fubjeét, which may be placed 
between the fublime and the grotefque; I therefore wifhed 
to compofe pictures on canvas, fimilar to reprefentations on 
the flage. 

“ Ocular demonftration will carry more conviétion to the 
mind of a fenfible man than all he would find in a thoufand 
volumes; and this has keen attempted in the prints which L 
have compoled. 

«¢ After having had my plates pirated in almoft all fizes, 
I, in 1735, applied to parliament for redrefs, and obtained 
it info liberal a manner, as hath not only anfwered my own 
purpofe, but made prints a confiderable article in the com- 
merce of this country ; there being now more bufinefs of 
this kind done here, than in Paris or any where elfe. 

“* The dealers in pi€tures and prints found their craft in 
danger, by what they called a new-fangled innovation. 
Their trade of living and getting fortunes by the ingenuity 
of the induftrious has, I know, fuffered much by my inter- 
ference ; and if the deteétion of this band of public cheats 
and oppreffors of the rifing artifts be a crime, I confefs 
myfelf moft guilty.” ; 

The obtainment of this a&, which fecures the copy-right 
of engravings, was certainly a great benefit, not only to 
artifts, but to the public, and even to the print dealers them- 
felves, who now were fecured in the poffeflion of any en- 
graved property which they might purchafe. The re- 
mainder of Hogarth’s narrative chiefly refpeéts his profefiion 
asa painter, and the incidents of his privatelife. His re- 
utation was now extending far and wide: he had pub- 

lithed his ** Harlot’s Progrefs” in &x plates, befide many 
other prints of lefs importance, which Mr. Ireland has enu- 
merated, and now brought forth his“ Rake’s Progrefs’”’ in 
eight, which are replete with moral leffon and the mo& 
pointed fatire. Swift about this time wrote : 

‘© How I want thee, hum’rous Hogarth ! 
Thou, I hear, a pleafant rogue art, 
Were but you and I acquainted 
Ew’ry moniter fhould be painted : 
You fhould try your graving tools 
On this odious group of fools, (the Legion Club.) 
Draw the beaits as [ defcribe ’em, _ 
Form their features, while I gibe ‘em.” o: : 
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+ Inthe courfe of the next year he engraved ‘* The Sleep- 
ing Congregation ;” * ‘The Diltreffed Poet,” which in its 
eriginal {tate reprefents Pope thrafhing the bookfeller Curl, 
and « The Arms of the Undertaker’s Company.” He alfo 
publifhed a whole length portrait of lady Byron, froma 
picture of his own, engraved in mezzotinto by Faber. 

Inthe year 1737, he produced only «The Lefture.”? In 
1738, he publifhed ** Morning,”? ‘ Noon,” ‘* Evening,’? 
and * Night.” The third plate was engraved by Baron, 
except the figure of the girl with a fan, which was an after- 
thought of Hogarth’s, and is frem his own graver. The 
« Salifbury” flying coach in the engraving of Night, is 
thought to bea fatire ona certain peer who delighted to 
drive his own horfes. Healfo produced this year « Stroll- 
ing Aétrefles in a Barn ;”’ the original picture of which he 
fold to Francis Beckford, efq. for27/. 6s. who returned it, 
though charged at fo low a price, and it was afterwards fold 
to Mr. Wood of Littleton for the fame fum. 

Until the year 1741, he publifhed nothing more, when 
«The enraged Mufician’’ made its appearance, in which the 
principal figure has been {poken of as being the portrait 
of Cervetto, but on better authority, is now fuppofed to be 
that of Teftin. 

In 1742, he engraved and publifhed the portrait of 
« Martin Foulkes, efq.”’ «¢ The Charmers of the Age,”’ (a 
fetch, ) and * ‘Tafte in High Life,” which latter is replete 
with themoft pointed fatire on the reigning folliesand fafhions 
which then prevailed in the higher circles. A more fophif- 
ticated aflemblage of objects cannot be imagined, and the 
elderly lady of the Chefterfield fchool, who holds the {mall 
Drefden tea-cup with fomuch exquifite delicacy of fingering, 
and a countenance fo truly expreflive of the affetation of 
intenfe enjoyment of its beauties, has never been furpaffed. 

From this time, tillthe year 1745, he was employed on 
his ** Marriage A-la-Mode,”? and only publifhed three 
“portraits, engraved by other artifts, from his own pictures. 
The feries of fix plates of the Marriage A-la-mode were 
chiefly engraved by Scotin and Baron, who have been al- 
ready mentioned, and S. Ravenet. Hogarth engraved on 
the plates from time totime, which has occafioned thofe va- 
riations which certain adorers of rarity look for with more 
eagernefs, than they appear to poffefs feeling or judgment in 
eftimating the general defign. This feres compretends in- 
deed mafter-pieces of art in their kind, and places Hogarth’s 
fame on the broadeft and moft durable bafis. 

In the following year, he etched and publifhed his cha- 
ratteriftic portrait of ‘* Lord Lovat,’’ which, by thofe who 
have feen him, has been attefted to be “ in air, character, 
and features, a moft faithful refemblance of the original.’? 

_ Heis reprefented feated in his old fafhioned chair with the 
lofty back, and in the aé& of enumerating by his fingers the 
rebel forces. It is etched with uncommon fpirit, and what 
was of more pecuniary importance, (adds Mr. Ireland, ) was 
fo well timed, that Mrs, Lewis told me, they for many 
weeks received more than ten pounds a day from the fale. 

It yaspeplitned the 25th Augutt, 1746,and the peer was be- 
headed the gth April 1747, in the eightieth year of his age. 
The portrait of Garrick, in the charaéter of Richard ILI. 
engraved by Hogarth, and C. Grigmion, was alfo publifhed 
this year, of which Mr. Grignion, (who has done fo much 
for an art which has done fo little for him, and is ftill 
living,) fays, that Hogarth etched the head and the hands, 
but erafed the head twice before he could fatisfy himfelf. In 
the courfe of the prefent year Hogarth alfo iffued the fub- 
fcription ticket to “ The March to Finchley.” 

he feries of “ The Idle and Induftrious Apprentices,” 

in twelve plates, defigned and engraved by William Hogarth, 
were publifhed in 1747. Of this feries, fo replete with 
moral leffon, and heightened with fuch admirable ftrokes of 
humour, Hogarth himfelf has written as follows. “ Te 
effeéts of idlenefs and induftry exemplified in the conduét of 
two fellow-’prentices. Thefe twelve prints were intended 
for theinftruGion of young people, and, confidering the 
perfons they were intended to ferve, I have endeavoured to 
render them intelligible and cheap as poffible :’? (the twelve 
were originally publifhed at the low price of twelve thillings.) 
‘ Fine engraving is not neceflary for fuch fubje&ts, if what 
is infinitely more material, viz. character, and expreffion, be 
properly preferved.”? ‘ The Stage Coach or Country Inn 
Yard,” and two portraits of Gibbs the archite&, engraved 
by Baron and Mc. Ardell, he alfo publifhed in the courfe 
of this year. 

In 1748, he etched a view of Mr. Ranby’s houfe at 
Chifwick, but nothing elfe of any confequence. In 1749, 
was produced ‘¢ The Gate of Calais,’’ or, “ Roaft Beef of 
Old England.’ It appears that foon after the peace of Aix- 
la-Chapelle, Hogarth went overto France, and as he was 
fauntering about at Calais, and contemplating the difference 
between England and France, he obferved over the gate of 
the town fome appearance of the arms of England ; he was 
prompted to.make a fketch, and beiwe obferved, was taken 
into cuftody: his own account of this affair is as follows : 
‘* Not attempting to cancel any of my ‘ketches or memoran- 
dams, which were found to be merely thofe of a painter for 
his private ufe, without any relation to fortification, it was 
not thought neceffary to fend me back to Paris.”? (This 
word contradicts the affertion of thofe who fay he never 
went further into France than Calais.) ** I was only clofely 
confined to my own chamber till the wind changed for Eng- 
land ; where I no fooner arrived, than I fet about the pi€ture 
(of roaft beef) and made the gate my back ground; and in 
one corner introduced my own portrait, which has generally 
been thought acorreét likenefs, with the foldier’s hand upon 
my fhoulder. By the fat friar, who ftops. the lean cook 
that is finking under the weight of a vaft furloin, and two 
of the military who are bearing off a great kettle of foup 
maigre, I meant to difplay to my own countrymen the {trik- 
ing difference between the food, priefts, foldiers, &c. of two 
nations fo contiguous, that ina clear day one coa{t may be 
feen from the other. The melancholy and miferable high- 
lander, browzing on his fcanty fare, confifting of a bit of 
bread and an onion, is intended for one of the many that fled 
from this country after the rebellion in 1744.”? In the 
courfe of this year, he alfo engraved and publifhed his own 
portrait in a cap, with his favourite pug dog and palette, 
ou which is drawn that myfterious “line of beauty and 
grace,”’ which excited, and was meant to excite, the atten- 
tion of the public in no flight degree. 

Fourteen years afterwards, Hogarth erafed his own head 
from the plate, and in its place engraved a caricature of 
Churchill as abear, and infcribed it, “ The Bruifer C. 
Churchill (once the Reverend!) in the charaéter of a 
Ruffian Hercules,’ &c. &c. 

In the year 1750, appeared his * March to Finchley,’? 
which was engraved by Luke Sullivan, and dedicated to the’ 
king of Pruffa, The original piéture he prefented to the 
Foundling hofpital. ‘* Gin-lane”’ and * Beer-ftreet”? ap- 
peared in the following year, of which prints Hogarth 
himfelf gives the following account. ‘* When thefe two 
prints were defigned and engraved, the dreadful confequences 
of gin drinking appeared in every ftreet. In Gin-lane, every 
circumftance of its horrid effects is brought to view in ters 
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rorem. Idlenefs, poverty, mifery, and diftrefs, which drive 
even to maduefs and death, are the only objects that are to 
be feen; and not a houfe in tolerable condition, but the 
pawn-brokers and gin fhop,’’ 

“ Beer-ftreet,”? its companion, was given asa contralt, 
where that invigorating liquor is recommended in order to 
drive the other out of yogue. Here all is joyous and thriv- 
ing, &c. &c,” 

He alfo now publifhed his “ Four Stages of Cruelty,” 
of which he has thus ufefully, honeflly, and proudly written. 
« The leading points in thefe, as well as the two preceding 
prints, were made as obviousas poffible, in the hope that their 
tendency might be feen by men of the loweit rank. Ntei- 
ther minute accuracy of defign, nor fine engraving, were 
deemed néceffary, as the latter would have rendered them 
too expenfive to the perfons to whom they were intended to 
be ufeful: and the faét is, that the paflionsmay be more 
forcibly expreffed by a ftrong bold ftroke, than by the moft ° 
delicate engraving.’”? (The artift probably meant this ob- 
fervation to be applied to the violent, and not to the tender 
paffions.) ‘To exprefiing them as I felt them, I have 
paid the utmoft attention, and as they were addreffed to 
hard hearts, have rather preferred leaving them hard, and 
giving the effe@t by a quick teuch, to rendering them lan- 
guid and feeble by fine ftrokes and foft engraving, which re- 
quire more.care than can often be attained, except bya man of 
avery quiet turn of mind. Maffon, who gave two ftrokes to 
every particular hair that he engraved, merited great admi- 
ration, but at fuch admiration I never afpired, neither was 
I capable of attaining it if I had. : 

« The prints were engraved with the hope of, in fome de- 
gree, correcting that barbarous treatment of animals, the 
very fight of which renders the itreets of our metropolis fo 
fliftrefing to every feeling mind. If they have had this 
effe& and checked the progrefs of cruelty, [am more proud 
of having been the author, than I fhould be of having paint- 
ed Raphael’s cartoons.’” 

The humorous “ Paul before Felix’’ was alfo the pro- 
duce of this year, which in the earlieftimpreffions is fub- 
feribed, ‘ defignéd and feratched in the true Dutch tafte 
by William Hogarth,” and in the fubfequent impreffions 
{ where he has introduced a little fiend fawing off the leg of 
the Apoltle’s ftool,) «* defigned and etched in the ridiculous 
manner of Rembrandt by Wm. Hogarth.”? This whimfi- 
cal little print was originally given with the receipts to the 
fubfcription for the ferious ‘ Paul before Felix,”’ and ** Pha- 
roah’s Daughter,” both cf which he produced in the courfe 
of the enfuing year. 

The former of thefe ke engraved from his original picture 
in Lincoln’s-inn Hall; another plate of which fubjeé, with 
fome variations, was publifhed by Hogarth at the fame 
time, (which is remarkable, both being dated Feb. 5,) en- 
graved by Luke Sullivan. 

“< Mofes brought to Pharaoh’s Daughter” is engraved by 
William Hogarth and Luke Sullivan from, the original 
painting in the Foundling hofpital, and wae alfo publifhed 
on the fame day. 

His Columbus breaking the Egg’’ was given in the 
November of this year, with the receipt for ‘ the firft pay- 
ment of a fhort traét in quarto, calledthe Analyfis of Beauty ; 
wherein forms are confidered in a new light ;”? and in the 
next year came forth his far famed “ Analyfis of Beauty, 
written with the view of fixing the flu€tuating ideas of 
tafte,’? and embellifhed with two folded and very curious 
aHuftrative engravings, 

*. With fome {mall literary afitance from Dr, Hoadly,.Mr, 

Ralph, and Dr. Morell, he here maintained an vane 
refpecting undulating forms as effential to grace and beauty, 
the merits of which have, by fubfequent writers on the fub- § 
ject of talte, been varioufly eftimated, but of late haye been — 
utterly denied by Mr, P. Knight, who (in his analytical en- 
quiry into the principles of tafte) fays, that the 
of eale, grace, elegance, &c. do not * confift inany lines of 
beauty, or depend upon the imprefliens which any fpecific 
forms make on the organs of fizlit. On the contrary, they 
arife wholly from mental fympathies and the affociation of 
ideas.” 
An impreffion from the firft plate of the Analyfis of 

Beauty, which is in the pofleffion of Mr. G, Baker, has this 
fingularity, that the words ** et tu me engraved on 
the pedeftal on which ftands Quin in the chara@ter of Brutus, 
which were afterwards erafed. 

In the year 1754 his admirable fatire on parliamentary 
elections, which was engraved on four plates, began to ap- 
pear. /Of the firft plate, which is “ An EleGtion Enter- 
tainment,’’ it has been faid that Hogarth completed the 
engraving without taking from it a fingle proof by which to 
afcertain the progrefs of his work. \It might be fo, but if 
this were wife it would more frequently be praétifed, and 
Hogarth himfelf is known to have repented of his impru- 
dence when a proof was taken. 

This performance, in its original ftate, is by far the moft 
finifhed and carefully executed of Hogarth’s engravings, 
and he therefore, confcious of the fuperior pains which he 
had beftowed on it, infcribed beneath it, ** painted, and the 
whole engraved by Wm. Hogarth,” but thefe two words — 
were afterwards erafed, for the number fold was fo confider- 
able, that by the time the fecond plate of this feries made its 
appearance, the firft had been touched and retouched fo often, 
that all the original and delicate lines wereeither hidden by 
others, or utterly obliterated, and it has been compared, 
wittily enough, to fir John Cutler’s flockings, which, from 
frequent mending, from filk degenerated into worfted. 

The fecond of the eleétion feries, of which the fubje& is 
“ Canvafling for Votes” is engraved by C. Grignion, and was 
publifhed in the year 1757. On which occafion Hogarth 
apologized in the public prints for the delay which had taken 
place, afcribing it to the difficulty of procuring able hands 
to engrave the plates, In the early impreffion this is an ex- 
cellent engraving. 

The third plate of this feries is entitled «¢ The Polling,’? 
is engraved by Hogarth and Le Cave, and was publifhed in 
the following year. ' 

The fourth plate, which completes the feries, and is ene 
titled «* Chairing the Members,” was alfo publifhed in the 
courfe of the year 1758, and is engraved by Hogarth and» 
Aveline. 

In all thefe plates the fatire of Hogarth is moft poignant 
and abundant ; and notwithftanding the number of portraits 
our engraver has introduced, his meaning is fo general, that 
the election-prints continue to be applicable to the prefent. 
time. : 

In the year 1758 he alfo engraved and publifhed “ the 
Bench,” with explanations and illuftrations of the words, 
‘ charaCter’? and “ caricature.’? The print exhibits the in+ 
fide of the court of common pleas, over which is the king’s 
arms,.and beneath are the portraits of the following judges, 
viz, honourable William Noel, fir John Willes; the lord 
chief juftice; honourable Mr. juitice (afterwards. lord) 
Bathurit, and: fir Edward Clive, © es 

His own portrait, a whole length figure, was alfo the — 
produce of this. year, in which plate the face-only is en- 
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Braven by Hogarth. We has here reprefented himfelf in 
profile, fitting, with a cap on his head, and engaged, in a 
very appropriate manner, in painting the mufe of comedy, 
His analyfis of beauty lies on the floor, and underneath is 
his title of ferjeant painter to his majefty. “It may be ob- 
ferved of this likenefs, and that which he has introduced in 
his «Gate of Calais,’ that they both correfpond much 
better with the buft of Hogarth, which was modelled by 
Roubilliac, and is now in the colle€tion of M. G, Baker, 
than the three-quarter face which was publifhed in 1749, 
and afterwards metamorphofed to that of Churchill the 
oet. 

Pe The Cockpit,”’ defigned and engraved by W. Hogarth, 
was produced in 1759. 1n this engraving is introduced a 
portrait of Nan Rawlins, a very ugly old woman (com- 
monly called Deptford Nan, and fometimes the duchefs of 
Deptford), who is well remembered at Newmarket. She 
was a famous cock-feeder, and did the honours of the gentle- 
mens’ ordinary at Northampton. The figure with the hump 
back is that of Jackfon, a once noted jockey, and the blind 
prefident is lord Albemarle Bertie, who conftantly attended 
this refined and elegant diverfion. 

In the next three years he produced nothing of his own 
engraving, though he made fome defigns from ‘T'riitram 
Shandy ; one for Brook 'Taylor’sperfpeCtive, and a few others, 
which were engraved by Woollett, Ravenet, and Grignion : 
but in 1762, he produced his ** Credulity, Superftition, and 
Fanaticifm,”? which is chiefly meant to ridicule certain 
methodiftical feCtaries, and is preferred by lord Orford to. 
all his other works ‘¢ for deep and ufeful fatire.’’ 

«© The Times’? was alfo produced in the year 1762.. 
This is a political print, which Mr. Nichols explains as fol- 
lows: “ Europe on fire; France, Germany, and Spain, in 
flames, which are extending to Great, Britain. This defola- 
tion continued and affifted by Mr. Pitt under the figure of 
king Henry VIII. with bellows encreafing the mifchief 
which others are ftriving to abate. He is mounted on the 
ftilts of the populace. A Chefhire cheefe depends-from: his 
neck with 3,000/. on it. This alludes to. what. he had faid 
in parliament, that he would fooner live on Chefhire cheefe 
and a fhoulder of mutton, than fubmit to the enemies of 
Great Britain. Lord Bute, attended by Englih foldiers, 
failors, and highlanders, manages an engine for extinguifhing 
the flames, but is impeded by the duke of Newcaftle with 
a wheel-barrow full of monitors and North Britons, for the 
purpofe of feeding the blaze.. The refpeétable body under 
Mr. Pitt are the aldermen of London worfhipping the idol 
they had fet up; whilft the mufcal king of Pruffia, who 
alone is {ure to gain by the war, is amufing himfelf with a 
violin amongft his miferable country women. The picture 
of the Indian alludes to the advocates for retaining our Welt 
Indian conquefts, which it was faid would only increafe 
excefs and debauchery. The breaking down of the New- 
caftle arms, and the drawing up the patriotic ones, refer to 
the refignation of that noble duke, and the appointment of 
his fucceffor, The Dutchman {moking his pipe and a fox 
peeping out behind him and waiting the iffue; the waggon 
with the treafures of the Hermione; the unnecelfary march- 
ing of the militia, fignified by the Norfolk jigs; the dove 
with the olive branch,and the miferies of war, are all obvious, 
and perhaps need no explication.” 

In 1763, he publifhed a caricature of “ John Wilkes,” 
efquire, drawn oe the life, and etched in aquafortis b 
William Hogarth. To which wag ironically added ‘ this 
is a direct contraft to the print of Simon lord Loyat.’’ 

OF this caricature, Wilkes with his ufual good humour. 

has been heard to fay, that he was every day growing more 
and more like his portrait by Hogarth. 

In the fame year was publifhed alfo, ** the Bruifer C, 
Churchill,’? which has been already mentioned, and which 
neither added to his fame, nor in its confequences to his 
happinefs. 

«© The Bathos,”’ publifhed in 1764, was his laft engraving 
of any confequence, if not his very lait work. Inthe month 
of O¢tober of this year being feventy-four years of age, he 
departed this life, and was buried in the church yard of Chif- 
wick, where a monument, with an excellent epitaph by: 
Garrick, is ereéted to his memory. 

His engravings, like the tenour of his life, are chara€terized 
not by delicacy, but by ftrength of thought and expreflion.. 
He did not aim at captivating by the beauty of his art, but 
at excelling by the power which he poffefled of combining 
a number of particular and congenial-truths- into one im- 
preflive whole: agreeably to his own declarations, we per+ 
ceive in his prints, that he difcovers little dexterity in the 
arrangement of his lines, and. full lefs folicitude about their 
beauty : yet in his pidtures,. and efpecially in thofe of the 
Marriage A-la-~-Mode, now inthecolle¢tionof J.J. Angerfteins 
efquire, are iome paflages which no Dutch painter and no 
other painter could have more exquifitely touched. No- 
artift whatever, and fearcely any man more than Hogarth, 
deferves the praife of original and independent thinking. 
His engravings are in fome initances taken from no pi@tures, 
and his pitures from-no books. Without having recourfe 
to hiftory or poetry he invented his fubjeéts. he world 
of moral art “ was all before him where to choofe:’? he 
marked out and took poffeffion of an ample province for him= 
felf, replete with the riches of nature; a: province which 
few have fince dared to invade, and to which none have 
difputed his title. 

Luke Sullivan, who has been already mentioned, was: 
Hogarth’s moft valuable coadjutor in engraving; He was: 
a native of Ireland, an eccentric charaéter, and much ad‘ 
dicted to women. Whilft engraving the march to Finehley 
(according to Mr. Ireland,) ‘* Hogarth held out every pol+ 
fible inducement to his remaining at his houfe in Leicetter- 
fquare night and day ; for if once Luke quitted it he was 
not vifible fora month.’”” If Hogarth gave him but one 
hundred pounds for this plate, as his biographers-fay, Sulli- 
van’s inducements to itay at home were certainly ftrong. 

Befide what he did after Hogarth, Sullivan engraved 
“the Temptation of St. Anthony,” after Teniers, and fe- 
veral garden fcenes and other land{capes, which he drew 
from nature with fome ability. He alfo painted miniatures 
with fuccefs. His own portrait may be feen in the cha- 
racter of an angel, in Hogarth’s humorous print of ‘Paul 
before Felix.”? He died of a confumption in the year 1750.. 

About this tine John Pine, whofe portrait, Hogarth 
painted in the manner of Rembrandt, was in good repute,. 
but the years of his birth and death are uncertain. His: 
chief works are, ‘¢ the Ceremonies ufed at the revival of the 
order of the Bath;”’ “ The Deftruction of the Spanifh Ar-. 
mada,”’ from the tapeltry of the houfe of lords;.a fplendid' 
edition of Horace, illuftrated with copies of antique bas re- 
liefs, gems, coins, &c. and.a pvint of the houfe of commons.- 

The paftorals and Georgics of Virgil were publifhed by- 
his fon after bis death, adorned. in the fame manner as the: 
Horace, but printed with letter-prefs types. 
Now alfo flourifhed Arthur Pond, another native of Eng~- 

land, He etched feveral portraits with freedom, taite, and» 
fpirit, among which are thofe of Mr. Pope (an excellent, 
likenefs), lord Bolingbroke, Ds, Mead, and himfelf.. Heer 
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was concerned with the Mefirs. Knapton in publifhing the 
volume of portraits of illu‘trious men which were engraven 
by Houbraken, Vertue, Gravelot, &c. and jn promoting 
other meritorious works, particularly a fet of plates from the 
great Italian mafters in imitation of chalk and biftre draw- 
wes, which he accomplifhed with great fuccefs. He allo 
etched a fet of caricatures from the chevalier Ghiff, and a 
few landfeapes, chiefly after Rembrandt. 

Simon Francis Ravenet was another of Hovarth’s occa- 
fional coadjutors. He was a native of France, came into 
England about the year 1750, and fettled in London, In 
the latter part of his life he refided at Mother Red Cap’s, 
near Kentifh Town, where he died in 1774. He was of 
an amiable difpofition and much refpeéted, and had the ho- 
nour of inftructing both Ryland and Hall in the art of en- 
graving. 

The fhadows in his engravings are deep toned, and his 
flyle both of drawing and engraving vigorous, though 
fomewhat mannered. Befide what he produced after Ho- 
garth, the following are efteemed among his beft prints: 
«© The Prodigal Son,”’ (a large upright) from Sal. Rofa; 
4¢ Lucretia deploring her Misfortune,”? from A. Cafali ; 
«The Manifeitation of the Innocence of the Princefs Gun- 
helda,”’ (its companion) from the fame; “ The Death of 
Seneca,” (a large plate) from Lucca Giordano; “ The 
Arcadian Shepherds,”’ from N. Pouffin ; “* The portrait of 
Lord Camden,” from fir’Jofhua Reynolds. He is alfa 
the author of a confiderable number of vignettes, book 
plates, and {mall portraits. 

William Wynne Ryland was born in London in the year 
173z. His genius for the fine arts manifefted itfelf at an 
early period of his life, and he was accordingly placed under 
Ravenet. At the expiration of the term of his engagement 
he went to Paris, at that time the chief ferinary of en- 
graving, for improvement ; and remained there five years. 

Under the guidance of Boucher, who at that time 
led the fafhion in art, he applied with great affiduity to the 
ftudy of drawing, but did not negle& to improve him- 
felf alfo in the practical part of engraving. From the de- 
figns of this principal mifleader of the tafte of France, Ry- 
land engraved féveral plates, of which the principal and pro- 
‘bably the beit engraving he ever performed, is rathera large 
work, of which the fubjeé is ** Jupiter and Leda.” 

He has here difplayed great power as an engraver in lines. 
The print has a fine tranfparent tone ; he has tempered the 
flimfy touchinefs of the French tafte with a portion of Ra- 
venet’s folidity 5 the foft firmnefs of flefh is ably charaéter- 
ized in the figure of Leda, and the delicacy of the fwan, 
and various textures of the furrounding objeéts, are rendered 
with much feeling and judicious fubferviency to the princi- 
pal parts, 

In one of his amatory poems, M‘Kenzie emphatically ex- 
claims, ‘¢ Alas! are there fafhions in love !??—Alas! there 
are alfo fafhions in fine art. Unmeaning glitter, unprece- 
dented foftnefs, unprincipled novelty, fhall fometimes fet 
afide for a while the truth and fimplicity of nature, and the 
approbation of ages. 

It was not, however, the falfe tafte of Boucher that 
turned afide Ryland’s talents from the mark at which he 
was evidently and fuccefsfully aiming, when he produced his 
< Jupiter and Leda,” but a fafhion of ftippling which he 
learned in France, and introduced, with his own modifica- 
tions, into England. Stippling with the graver had been 
occafionally praétifed both by Martin Schoen and Albert 
Durer in the very infancy of the art: the latter employed it 
in imitating the {cft texture of beaver hats, as well as on 

fome other occafions. Perceiving that it was peculiarly ex? 
preffive of foftnefs, Agoftino Veneziano and Boulanger 
fometimes ftippled their flefh, and Julio Campaguola his 
back grounds alfo, Almolt a century afterward it was ob- 
ferved by De Marteau, who was now living, that by etching 
fome of the dots of which this kind of engraving confifts, 
and engraving others, very fuccefsful imitations of drawings 
hatched with chalk, might be produced. But Ryland em- 
ployed fippling, fo as rather to imitate fuch drawings as 
are ftumped than fuch as are hatched with chalk, by which: 
means he foftened down all energy of ftyle, and has left pof- 
terity to regret the voluntary emafculation of the powers he 
had manifeited in the engraving, which is the fubjeé of the 
above comments. 4 ; 

Soon after his return to England, he, however, engraved 
in lines a portrait of the queen, after Coates, and that por- 
trait of his majefty, after Allen Ramfay, which Strange, 
from a mifunderftanding either with the earl of Bute or 
Ramfay, had declined, but they poffefs neither the vigour 
nor ta{te of his ‘ Jupiter and Leda.”? From this time he 
was appointed engraver to the king, and received an annual 
falary. 

His fubfequent engravings, in the chalk manner, are chiefly 
after Angelica Kauffman, and confilt of four half-fheet cir- 
cles, of which the fubjeéts are, * Juno obtaining the Ceftus 
of Venus,” “ A Sacrifice to Pan,” Cupid bound,’ 
and “ Cupid afleep ;”” “* Queen Eleanor fucking the poifon 
from the wounded Edward I. ;” (an excellent engraving of 
the kind;) “ Lady Elizabeth Grey foliciting the reftoration 
of her Lands ;?’ “ Maria ;”? from Sterne’s Sentimental Jour- 
ney, and ** Patience,”’ both upright ovals; alfo «¢ King John. 
ratifying Magna Charta.’”” ‘The laft plate being left, by 
Ryland’s unfortunate death, in an unfinifhed ftate, has fince 
been completed by Bartolozzi. This artift alfo engraved in 
lines, ** Antiochus and Stratonice,” from Pietro de Cor- 
tona, and “ The firlt Interview between Edgar and Elfrida,” 
from Angelica Kauffman, both large plates. 

Ryland’s engravings in the novel manner were, for the 
moit part, printed in red, and this manner of engraving foon 
obtained the name of ‘the red chalk manner,”? and was 
run after with avidity by the public. With fo much 
heedlefs anxiety was it purfued, that people never ftopt to 
confider whether even red-chalk or ftumped drawings them- 
felves, of which thefe prints were profeffed imitations, 
were fo good reprefertations of nature, or afforded a means 
fo happy and efficient of transfufing the foul of painting, 
as the art which previoufly exifted, of engraving in lines, 
and which was then exercifed in high perfetion by Bar- 
tolozzi, Strange, Vivares, and Woollet : it was enough that 
it was new and red; Ryland and novelty led the way, and’ 
fafhion and the printfellers followed. é 

The print-dealers, upon miflaken notions of private advan- 
tage, are ever exhaufting the permanent hopes of the art. 
Like favages, who are recklefs of the future, they cut down 
the tree in order to obtain its fruit. The novelty of chalk en- 
graving, by calling forth their ignorant exertions, coincided 
with, and encreafed, the mania of the public, and except 
for the landf{capes of Vivares; Rooker, and Woollett, which 
required and exhibited more vigour and more detail of 
drawing than ftippling could bettow; and that now and 
then an hiftorical engraving by Strange and Bartolozzi, and _ 
the feries from Weift’s hiftory of England, (of which the 
death of general Wolfe was the firft,) attefted the exiftence 
and maintained the dignity of the legitimate art, the en- 
gravers of Great Britain were compelled to feel, and 
filently to acknowledge, that ‘ - 

: « Since 



ENGRAVING. 

‘ ¢¢ Since ignorance was blifs, 
*T was folly to be wile.”? 

This mode of engraving, however, has fince been greatly 
improved, and this improvement has been effected chiefly 
by living profeffors. For an account of its procefs and fuf- 
ceptibilities, fee the article StipPLinc. ; 
_ Enoravina, a mode or {pecies of fculpture performed 
by incifion. ‘Lhe radix of the word fhould rather be fought 
in the Hebrew, than in the Greek language, becaufe the art 
itfelf was practifed by the Hebrews and their Chaldean an- 
ceftors for centuries before Greece had exiltence. 

There are feveral words ufed by the facred hiftorian to 
exprefs or denote the work of the engraver. In the 2Sth 
chapter of Exodus, verfe 9, (JM5 fignifies to make an 
opening, or incifion; and hence come both the noun and 
its plural, IPM} engravings. 

One of the original fenfes of the root is ¢ plough up, fo 
that the engraver is called the plougher ; and frequently the 
word #3; a flone, is added for the fake of diftin@tion, and 
both together may be properly tranflated she plougher or en- 
graver in flone. 

Mr. Strutt with much truth obferves, that “* no word 
ean exprefs more perfectly the operation of the en- 
graver on metals of the prefent day (when performed fimply 
with the graver) than the verb ¢o plough.” His line is a 
furrow, and in cutting it he turns up the copper, or other 
metal, as the hufbandman turns up the earth. The metal 
fo turned up is termed the Jurr, which 1s afterwards removed 
witha tool termed by engravers a /crager. 

In the 6th chapter of the firft book of Kings, the word 
vSp is ufed to exprefs the hollowing out of the carved 
work upon the cherubim, palm trees, and open flowering in 
the fantuary, which were afterwards filled up with gold; 
which word in the Latin Vulgate is rendered /culpfit; by 
others ce/avit, and by others incidit. 

_ Engraving has been performed in different countries and at 
different periods of time, on various fubltances; chiefly on 
metals, wood, and the oriental precious ftones, which are called 
gems, but with initruments that have varied but little fince 
they were firft invented. For the latter arts, fee Gem £n- 
graving and Woop Engraving. 

The metals upon which engraving is chiefly employed 
are copper and fteel, the former for producing impreflions 
on paper in various ways; the latter for ftriking coins, me- 
dals, &c. ‘ 

Engraving on copper, for the purpofe of producing im- 
preffions, may be divided into five fpecies, engraving in 
aqua-tinta, for which fee Agua-TINTA; engraving in the 
chalk manner, for which fee StipPLinG; engraving with 
aqua-fortis, for which fee Ercuinc; engraving on mezzo- 
tinto, for which fee Mezzorinto Engraving, and the ori- 
ginal art of engraving in lincs. nah 

Engraving in lines, for the purpofe of producing impref- 
fions on paper, may almoft be faid to be an art of modern in- 
vention, for though the ancients ornamented their pateras, 
armour, metal vales, &c. by this means, they appear never 
to have thought of printing from the incifions, or lines cut 
with the graver; nor was it thought of at all until about the 
middle oF the 15th century, for which fee our accounts of 
the Geaman and Iraxian Schools of Engraving. 

_ This art is chiefly employed in reprefenting hiftorical fub- 
jects, landicapes, portraits, &c. &c. after pictures, or other 
defigns made for the purpofe. : 

It is performed, aa we have flated, with the graver, ey 
point, or more frequertly with the work cf Loth thefe 

tools, mingled with lines corroded with aqua fortis. For 
the firft there need but little apparatus, and few inftru- 
ments. The-plate you work on being well polithed, (for 
the method of preparing which, fee Coprer-plates,) is 
covered over with a thin fkin of virgin-wax, and on this the 
outline of the draught, or defign, done in black lead, red 
chalk, or other ungummed matter, is laid; and rubbed 
down for the wax to take off. The defign, thus transferred 
upon the wax, is traced through on the copper, with a 
point, or needle ; then heating the plate, and taking off the 
wax, the ftrokes remain; to be followed, heightened, &c. 
according to the tenor of the defign, with the graver,. 
which is’to be very fharp, and well tempered. 

The dry point, or needle, which has been of late much 
ufed in engraving, is a tool like an etching point, which 
being drawn hard on the copper, cuts a ftroke, and raifes a 
burr; the burr is f{craped off, and there remains a itroke 
more foft and delicate than can be produced in any other 
way. See Dry Point. 

In the adroit conduét of the graver and dry point the art 
chiefly confifts ; for which there are no rules to be given; 
all depending on the habitude, difpofition, and genius, of the 
artiit. However, fome general obfervations and dire€tions may 
not be improper. As the principles of engraving are the- 
fame with thofe of painting, a perfon cannot expe¢t to attain 
any confiderable degree of perfection in this art who is nota 
good matter of defign ; and therefore he ought to be well ac- 
quainted both with perfpective aud architecture : for the for- 
mer, by the proper degradations of ftrong and faint tints, 
will enable him to throw backward, or bring forward, the- 
figures and other objects of the picture or defign which he- 
propofes to imitate; and the latter will teach him to pre- 
ferve the due proportion of its feveral orders, which the 
painter often entrufts to the difcretion of the engraver. In 
order to preferve equality and union in his works, the en 
graver fhould always fketch out the principal objects of his 
piece before he undertakes to finifh them. Care fhould be 
taken that the graver be carried level upon the plate, and be 
preffed, as occafion requires, with greater or lefs force, 
carrying the hand as evenly as poffible. In engraving ftraight 
lines, a lefs degree of preffure ferves for thofe that are finer, 
and a greater is required to form the broader and deeper 
lines. in forming circular or curved lines, the hand and 
graver mutt be held fteady, and the plate is to be moved 
upon the cufhion under the graver. In large works a cufhion 
is ufelefs. The engraved work may be rendered more 
vifible, by rubbing it over with a roll of felt, dipt in oil, 
and which is called an oil rubber. The ftrokes of the 
graver fhould never be croffed too much in the lozenge man= 
ner, particularly in the reprefentation of flefh, becaufe fharp 
angles produce the unpleafing effe& of lattice-work, and 
take from the eye the repofe which is agreeable to it in all 
kinds of piéturefque defigns: we fhould except the cafe of 
clouds, tempefts, waves of the fea, the fkins of hairy ani- 
mals, or the leaves of trees, where this method of crofling 
may be admitted. But in avoiding the lozenge, it is not 
proper to get entirely into the fquare, which would give 
too much of the hardnefs of ftone. In conduéting the 
ftrokes, the action of the figures, and of all their parts, 
fhould be confidered ;. and it fhould be obferved how they 
advance towards, or recede from, the eye ;. and the graver 
fiould be guided according to the rifings or cavities of the 
mufcles or folds, making the ftrokes wider and fainter in the 

_ light, and clofer and firmer in the fhades. Thus the figures. 
will not appear jagged; and the hand fhould be ¥en 
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fuch a manner, that the outlines may be formed and ter- 
-minated without being cut too hard: however, though thie 
dtrokes break off where the mufclebegins, yet they ought 
.always to have a-certain conneétion with each other, fo that 
the firft flroke may often ferve by its return to make the 
fecond, which will shew the freedom of the engraver. 

In engraving the flefh, the effe€t.may be preduced in the 
‘lighter parts, and middle tints, by long pecks of the gra- 
wers, rather than by light lines; or by round dots, or by 
lots a little lengthened by the graver, or, beit of all, by a 
judicious mixture of thefe together. 

In engraving the hair and the beard, the engraver fhould 
begin his work by laying the principal grounds, and fketch- 
ing the chief fhades in a carelefs manner, or with a few 
dtrokes; and he may finifh it at Jeifure with finer and 
thinner flrokes to the extremities. When archite€ture is 
-to be reprefented, except it be old and ruinous buildings, 
sthe work ought not to be made very black; becaufe, as 
edifices are commonly conftruéted either of ftone or white 
snarble, the colour, being reflected on all fides, does not pro- 
duce dark fhades, as.in other fubitances. Where fculpture is 
to. bereprefented, white points muft not be put in the pupils 
-of the eyes of figures, as in engravings after paintings ; nor 
amuft the hair or beard be reprefented as in nature, which 
«makes the locks appear flowing in the air ; becaufe in fculp- 
ture there can he‘no fuch appearances. 

In engraving cloths of different kinds, linen fhould be 
done with finer and cloferlines than other forts, and be exe- 
cuted with fingle flrokes. Woollen cloth fhould be en- 
-graved wide, in proportion to the coarfenefs or finenefs of 
the ftuff; and when the ftrokes are croffed, the fecond 
fhould be fmaller than the firft, and the third than the fe- 
cond. Shining ftuffs, which are generally of filk or fatin, 
and which produce flat and broken folds, fhould be engraved 
more hard and more ftraight than others, with one or two 
Airokes, as their colours are bright or otherwife; and between 
the firtt courfe of lines other fmaller muft be occafionally in- 
troduced, which is called interlining. Velvet and plufh are ex- 
prefied in the fame manner, and fhould always be interlined. 
Metals, as armour, &c. are alfo reprefented by interlining, 
or by clear fingle ftrokes. In architecture, the ftrokes 
avhich form the rounding objects fhould tend to the point 
cf fight ; and when whole eolumns occur, it is proper to 
produce the effect as much as poffible, by perpendicular 
ftrokes. If a crofs ftroke is put, it fhould be at right an- 
gles, and wider and thinner than the firft ftroke. The 
Strokes ought.to be frequently difcontinued and broken, for 
fharp and craggy objecis.. Objects that are diftant towards 
the horizon fhould be kept very tender. ‘Waters that are 
calm and ftill are beft reprefented by dtrokes that are ftraight, 
and parallel to the horizon, interlined with thofe that are 
finer; omitting fuch places as, in.confequence of gleams of 
light, exhibit the fhining appearance of water ; and the forms 
of objeGs, reflefted from the water at a {mall diftance upon 
it, or on the banks of the water, are exprefled by the fame 
Rrokes, retouched more ftrongly, or faintly, as occafion 
may require, and even by fome that are perpendicular. 
For agitated waters, 2s the waves of the fea, the firft ftrokes 
fhould follow the figure of the waves, and may be in- 
terlined, and the crofs ftrokes ought to be very lozenge. 
In cafcades, the ftrokes fhould follow the fall, and be in- 
terlined. Jn engraving clouds, the graver fhould {port, 
where they appear thick and agitated, in turning every way 
according to their form, and their agitation. If the clouds 
are dark, io that two ftrokes are neceflary, they fhould be 

crofled more lozenge than the figures, and the fecond ftrokes 
fhould be rather wider than the firft. The flat clouds, 
that are loft infenfibly in the clear fky, fhould be made 
ftrokes parallel to the horizon, and a little waving; if 
fecond ftrokes are required, they fhould be more or lets lo- 
zenge ; and when they are brought to the extremity, the 
hand fhould be fo lightened, that they may form no out- 
line. The flat and clear {ky is repechaltel by parallel and 
ftraight flrokes, without the leaft turning. In landfeapes, the 
trees, rocks, earth, and herbage, fhould be etched as much 
as poffible: nothing fhould be left for the graver but per- 
feéting, foftening, and ftrengthening. The dry peint pro-— 
duces an effeét more delicate than the graver can, and may 
be ufed to great advantage in linen, fkies, diftances, ice, 
and often in water, efpecially in fmall one In moft 
things it is proper to etch the fhadows, osly leaving the 
lighter tints for the dry point, graver, &e. 

The other inftruments, befides the graver and dry point, 
are, a cufhion, or fand-bag, to lay the plate on, to give 
it the neceffary turns and motions: a burnifher, td at 
one end, and ufually flattifh at the other, to rub out flips 
and failures, and to foften the ftrokes, &c, A feraper, to 
pare off the furface, on occafion, and remove the burr ; 
and arubber of black cloth, or hat, to fill up the ftrokes, 
that it may fhew how the-work proceeds: but the latter 
fhould be {paringly ufed. 
Encravinc on fteel, is chiefly employed in cutting 

punches, matrices, and dies, proper for ftriking coins, medals, 
and counters. 

The method of engraving, with the inftruments, &c. 
are the fame for coins as for medals and counters; all the 
difference confifts in their greater, or lefs relievo; the re- 
lievo of coins being much lefs confiderable than that of me- 
dals; and that of counters ftill lefs than that of coins. 
T he engraver in fteel ufually begins with punches, or punch- 
ions, which are in relievo, and ferve for making the creux, 
or cavities of the matrices, and dies; though fometimes 
he begins immediately with the creux ; but it is only when 
the intended work is to be cut very fhallow. The firit 
thing is to defign his figures; then he moulds them in 
white wax, of the fize and depth required; and from this 
wax he graves his punch. 

This punch is a piece of feel, or, at leaft, of iron and 
fteel mixed; on which, before they temper, or harden it, 
the intended figure, whether a head, or a reverfe, is cut, 
ercarved, in relievo. The initruments ufed in this graving 
in religvo, which are much the fame as thofe wherewith the 
finifhing of the work in creux is effected, are of fleel: the 
principal are, gravers of divers kinds, chiffels, flatters, &e. 
when the punch is finifhed, they give it a very high temper, 
that it may the better bear the blows of the hammer, where- 
with it is ftruck, to give the impreffion to the matrice. 

What they call matrice, or matrix, isa piece of good 
fteel, of a cubic form, called alfo the dye, whereon the re- 
lievo of the punch is ftruck in creux: it is called matrix, 
becaufe in ‘the cavities, or indentures, thereof, the coins, 
or medals, feem formed, or generated, as animals are in the 
matrix of their mother. To {often this fteel, that it may 
more eafily take the impreffions of the punch, they make it 
red-hot ; and, after ftriking the punch thereon in this ftate, 
they proceed to touch up, or finifh, the ftrokes and lines, 
where, becaufe of their finenefs, or the too great relievo, 
they are in any refpe& defective, with fome of the tools 
above-mentioned, 
"The figure thus finifhed, they proceed to engrave the = 
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of the medal; as the mouldings of the border, the engrailed 
ring, letters, &c. all which, particularly the letters,and grain- 
ing, or engrailmert, are performed with little ftecl punches, 
well tempered and very fharp. Add, that as they fome- 
times make ufe of puncheons to engrave the creux of the 
matrix, fo, on fome occations, they make ufe of the creux 
of the matrix to engrave the relievo of the panch. 

To fee and judge of the engraving in creux, divers means 
have been deviled to take the impreffions therefrom, as the 
work proceeds; fometimes they make ufe of a compofition 
of common wax, turpentine, and lamp-black ; which, al- 
ways retaining its foftnefs, eafily takes the impreffion of the 
art of the graving itis applied to; but this only ferving to 
ies the work piece-meal, they have had recourfe to other 
ways to fhew the whole figure. The firft by pouring melted 
lead on a piece of paper, and clapping the matrice thereon ; 
the fecond, with melted fulphur, managed the fame way; 
and the third, proper only where the graving is fhallow, by 
laying a piece of foft paper on the graving, and over the 
paper a leaf of lead; when giving two or three blows with 
a hammer on the lead, the paper takes the imprefiion of 
the work. : : : 

When the matrix is quite finifhed, they temper it, rub it 
well with a pumice-ftone, and clean out the flone again with ~ 
a hair-brufh; and, laftly, polifh it with oil and emery: in 
this condition it is fit for the mill, to be ufedto ftrike coins, 
medals, &c. 

After the like manner are the matrices for calling of 
printing letters engraven, See Leiter Founprry. 

Encravine of feals, flamps, puncheons, marking irons, 
gilding irons, and other matters, for gold{miths, pewterers, 
bookbinders, &c. either in relievo, or indenture, is performed 
after the manner lait defcribed. 
Encravino in wood. See Curtina in wood, and 

Woop Engraving. } 
ENGRAULIS, in Jchihyology, a name given, by fome 

authors, to the anchovy, called alfo, by fome, lycoftomus, 
and, by others, halecula. See Encrasico.us. — : 
ENGROSSING, the writing a deed over fair and in 

roper legible characters. Among lawyers it more particu- 
Lie means the copying of any writing fair upon parchment, 
or ftamped paper. See Cory, CaLiicraruus, &e. 

Encrossinc, in Law, denotes the getting into one’s 
poffeffion, or buying up large quantities of corn, or other 
dead victuals, with intent to fell them again. This muft of 
courfe be injurious to the public, by putting it in the 
power of one or two rich men to raife the price Of provifions 
at their own difcretion, And fo the total engrofling of any 
other commodity, with intent to fell it at an unredfon- 
able price, is an offence indictable and fincable at the com- 
mop law. (Cro. Car. 232.) And the general penalty for 
this offence, as well as for foreftalling and regrating (which 
fee), by the common law, (for all the ftatutes concerning 
them were repealed by 12 Geo. III. c. 71.) is, as in other 
minute mifdemefnors, difcretionary fine and imprifonment. 
(1 Hawk. P. C. 235.) Among the Romans thefe offences, 
and other mal-practices to raife the price of provilions, were 
punifhed by a pecuniary mulét. ©“ Poena viginti aureorum 
flatuitur adverf{us eum, qui contra annonam fecerit, focieta- 
#emve coierit quo annona carior fiat.”” (Inf. 48. 22. 2.) 
ENGSTLEN, in Geography, a remarkable {pring of 

Switzerlaud, in the canton of Berne, in the valley called 
Gentel. The water flows ouly from the beginning of May 
till the Jatter end of Augult, and that twice a day toy 
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wards eight o’clock in the morning, and towards four in 
the afternoon. This circumftance is confidered as mira. 
culous: the inhabitants fancy that providence purpofely 
fends them this water in the feafon, and at the time when 
they are to water their cattle. Nothing, however, is more 
eafily explained than this phenomenon, Many brooks iffue 
from mount Engftlen, and form a fmall lake. In the 
fummer months, the fnow water caufes this lake to over- 
flow ; and the melting of the fhow begins with the day, 
and ceafes towards night. F. 1. Durand’s Statiftique élée- 
mentarre de la Suiffe, 1795. 
ENGUELEGUINGIT, a town of Africa, in the em- 

pire of Morecco, not far from Mogador. 
ENGUICHE, in Heraldry, is applied to the great 

mouth of a hunting horn, when it has a rim of a different 
colour from the horn itfelf. 
ENGYSCODPE, from efu:, near, and oxorew T obfervey 

a machine better knowa under the name of microicone. 
See Mrcroscorgs 

ENGYTHECA, from fv near, and Suny repofitory, 
in Antiquity, a cup-board, or place where cups and other 
vefiels ufed to be laid. 
ENGYUM, or Encurvum, in Ancient Geography, a 

town of Sicily, fituated near mount Maurus, at the {prings 
of Alefus. Cicero (in Verr.) reprefents it as one of the 
mott confiderable cities of that ifland. It was founded by 
the Cretans, and famous for a temple dedicated to Ceres, 
in which, it was conliantly affirmed, certain goddeffes, called 
the * Mothers,? appeared from time to time. Plutarch 
fays, that this temple was built by the Cretans, and dedi- 
cated to thefe goddeffes fo called, viz. Cybele, Juno, and 
Velta. ‘This writer adds, that in the temple were lodged 
javelins and brazen helmets, which had been confecrated to 
the goddeffes of the place by Meriones and Ulyffes. The 
town was fituated in the interior of the ifland, to the weft 
of Hubita, 
ENHADDAD, a town of Judea, 

of the tribe of Tffachar. 
ENHALLOW, in Geography, one of the fmaller Ork- 

ney iflands, between Rowfa and Pomona. 
ENHANCE, 7», in Law, is to raife the ptice of goods 

or merchandize. See Encrossinc and ForrstTAaruinc, 
ENHANCED, in Heraldry, a term applied to any ore 

dinary, when removed from its ufual fituation, and placed 
higher in the field. 
ENHARMONIC Genus, in the Ancient Greek Mufic. 

The Greeks included all mufical founds in three genera or 
kinds of interval: the diatonic, for tones and femi-tones ; 
the chromatic, for femi-tones and minor thirds; the enhar- 
monic, for quarter-tones and major thirds. The feale of 
each genus was arranged in tetrachords, or fyftems of four 
founds, of which the firft and la{ft were ftantes, immobiles, 
or fixed; while the two middle founds were termed mo- 
biles, or changeable: and it is by thefe changes that the 
genera are diftinguifhed. 

Ikach of the three genera had fome founds in its feale 
that were peculiar and charaéteriftic, and fome that were in 
common with the other two. For initanee, BCE FA 
Bb and d, were ufed in all the three genera, whereas D G 
were peculiar to the diatonic, Cx and Fx to the chro 
matic, and Bx Ex and A x to the enharmonic, A 
complete feale of each genus in modern notes will explain 
this matter better than words. 
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This fubje&t will be further purfued under the articles 
Ancient Greek Music, Genera, and TETRACHORDS. 

As modern melody is built upon harmony, derived from 
the harmonics of a fundamental-bafe, we have no inftru- 
ments with quarterstones, or which can furnifh a bafe to an 
enharmonic melody, if we had the power of framing and 
executing it with the voice or violin. We have, therefore, 
only two genera in our mufic, with all our refinements in 
melody of nominal enharmonic fharps, diefes, double flats, 
and fharps, &c.; which two genera, the diatonic, confift- 
ing of fiye tones and two femi-tones in the o€tave, fuch as 
the key of C natural fupplies upon keyed inftruments ; and 
the chromatic, confifting entirely of femi-tones, twelve in 
number, fuch as moving from any given note to its octave 
by femi-tones will furnifh. See Tone, Semi-rone, and 
Enharmonic SHarrs or Dieses. 

Ennarmonic Diefs, is an interval whofe ratio is 135 = 
212+ 2m. See Lnbarmonic Diesis. 

“ Ennarmonic Degree of Ari/toxenus, otherwife his diefis 
quadrantalis, was a quarter of the major tone, or 262 + 
$f + 23m. 
Enuarmonic Degree of Euclid, otherwife his diefis 

quadrantalis, was three-thirtieths of a minor fourth, or 
252h+4f+ 25m. 

Enunarmonic Ditone of Euclid, was twenty-four thir- 
tieths of a minor fourth, or 20342 + 4f+ 173m. 

Enyarmonic Quarter of a tone, is the fame with enhar- 
monic diefis, above. 

E YDRI, in Chemiftry, are {mall nodules of chalce- 
dony, each containing a drop of water, which are found in 
the porous trap of the picentine. They are often polifhed 
and fet in rings, rather as an objec of curiofity than of 
much beauty ; and after a time the water ufually difappears 
by evaporation. 
ENHYDRIA, in Ancient Geography, a town of Phe- 

nicia, between Caranus and Marathus. Strabo. 
ENHYDRIS, the ancient Greek name for the otter. 
ENJEDIM, Georce, in Biography, a learned Uni- 

tarian divine, who flourifhed in the 16th century, was a 
native of Hungary, whence he removed to ‘Tranfylvania, 
where he became a {uperintendant of the Unitarian churches. 
He died in the year 1597, and was regarded as one of the 
bef writers in what is called the Socinian caufe. His prin- 
cipal work was entitled “ Explicatio Locorum Scripture 
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Veteris et Novi Teftamenti, ex quibus Dogma Trinitatis 
ftabiliri folet,”’ 4to. The firft impreffion of this work was 
burnt by the orthodox, but a new edition was afterwards 
publifhed in the Netherlands. Moreri. 

ENIF, in dfronomy, a fixed ftar of the third magnitude, 
in Pegafus’s mouth. a 
ENIGMA, See Aintema. 
ENIMIE, Sainte, in Geography, a {mall town of 

France, in the department of Lozere, 12 miles S.W. of 
Mende, in a country formerly known by the name of le 
Gévaudan. 
ENINGIA, in Ancient Geography, a country or ifland 

in the north of Europe, in the Serius Codanus or Baltic 
a according to Pliny; fuppofed by fome to be Fin- 
and. 
ENIPEUS, or Enipe, a river of Greece, in Triphylia,. 

which ran W. of Heraclea. In the time of Strabo, it was 
called Barnichius. 
ENIPPA, or Aconippa, a mountain of Greece, in 

Beeotia. 
ENISEI and Entseisx. 

SEISK. 
ENISIPIA, an ifland of the Mediterranean fea, near 

Esypts called 4nef/yppa by Ptolemy, and Enefipafla by. 
Strabo. 
ENISPA, a town of the Peloponnefus, in Arcadia, 

called Eni/pe by Seneca the tragedian. 
ENIX, in Geography, a town of Spain, in the province 

of Grenada; 8 miles W. of Almeria. 
ENIXUM Sat, in Chemifiry, is the fulphat of potafh 

remaining after the preparation of nitrous acid. It is pures. 
if only nitre and fulphuric acid have been made ufe of ; but 
as the manufaéturers of aquafortis ufually employ green 
vitriol inftead of fulphuric acid, the refidual falt is much 
mixed with colcothar or oxyd of iron; from which, hows 
a it may be feparated by fubfequent folution and cryital- 
ization. 
ENKIANTHUS, in Botany, from eyxvos, pregnant, 

and aydoc, a flower, * becaufe,” fays Loureiro, * its flowers 
are pregnant with others.”? Loureir. Cochinch. 276. 
Clafs and order, Decandria Monogynia. Nat. Ord. 

Gen. Ch. Common Cal. of fix roundifh, concave, pointed, 
coloured leaves. Common Cor. of eight oblong, flat, fpread- 
ing petals, containing five florets, on long reflexed ftalks. 

4 Perianth 

See Yeniser and Yrnie 
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Perianth of five fmall, permanent, acute, coloured leaves. 
Cor. proper of one petal, bell-fhaped; tube wide; limb 
fhort, in five rounded fegments. Stam. Filaments ten, 
awl-fhaped, tumid at the bafe, hairy, attached to the bot- 
tom of the corolla, and fhorter than its limb ; anthers ovate, 
incumbent. if. Germen five-fided, fuperior; fbyle thick, 
as long as the ftamens; ftigma fimple, coloured, fhining. 
Peric. Berry ovate-oblong, five-fided, of five cells. Seeds 
numerous, oblong, fmall. Loureiro. 

Eff. Ch. Common Calyx:to feveral flowers; proper one 
inferior, of five leaves. Corolla bell-fhaped,  five-cleft. 
Berry of five cells, with many feeds. 

The fpecies are two, 
1. E. quingueflara. “ Calyx eontaining five flowers. 

Stem arboreous.” Tiiau tung hoa of the Chinefe. Culti- 
vated at Canton. Its branches laden with red flowers, be- 
fore the leaves expand, are kept for feverai days in china 
vafes of water amung the opulent Chinefe, and are very or- 
namental, though deititute of {cent. The #ree is of a middie 
fize, with a {mooth dark, and {preading branches. Leaves 
crowded, oblong, pointed, entire, fmooth. FYower foli- 
tary, of a beautiful red, crowned with a white fringe, and 
containing five florets within. 
2. E. biffora. “ Calyx containing two flowers. Stem 

fhrubby.”? San liéo hoa of the Chinefe. Native of Canton. 
A fhrub three feet high, with {preading branches. Leaves 
Janceolate-ovate, entire, hairy, {mall, crowded, with fhort 
footttalks. Flowers {carlet, terminal, crowded, feffile. 
Common Calyx of five coloured, ovate, concave, deciduous 
leaves. Common Corolla none. Florets two in each com- 
mon calyx. erianth{mall, deeply five-cleft ; its fegments 
lanceolate, hairy, fpreading. Cor. bell-thaped, {preading ; 
tube with five furrows or plaits; limb in five deep, ovate, 
large fegments. Filaments ten, thread-fhaped, ere¢t, un- 
equal, rather fhorter than the corolla, inferted into the re- 
ceptacle ; anthers ovate, incumbent. Germen ovate, very 
hairy ; ftyle thread-fhaped, longer than the corolla; ftigma 
thickifh, five-cleft, gaping. Berry? (not feen ripe), ovate, 
with five cells and many very {mall roundith feeds. 

The above is Loureiro’s account of the genus in queftion, 
concerning which we confefs ourfelves unable to form any 
decided opinion. His defcription of the fecond f{pecies is a 
little at variance with the generic charaGers, and what he 
every where terms a common calyx and common corolla 
mult of courfe be bra¢teas. Some particulars indicate a 
plant of the Arbutus or Vaccinium tribe, but others dif- 
agree. Ornamental {carlet flowers, fo well known at Can- 
ton, muft long ago have been introduced to the acquaint- 
ance of European botanifts. This is one of thofe botanical 
enigmas with which the good father Loureiro’s book 
abounds, in confequence of his having ftudied almoft en- 
tirely without communication with other botanifts. Hence 
he took the Hydrangea for a Primula, and made a new 
enus of Argemone mexicana. See Ecutaus. 
ENKIOPING, or Enpxiopine, in Geography, a {mall 

‘town of Sweden, fituated on a river clofe to an inlet of the 
lake Meler, and confilting chiefly of wooden houfes painted 
aed, It ftands ona ridge of ground compofed of fand and 

vel, which once formed the fhore of the lake; 21 miles 
-W. of Upfal. 
ENKIRCH, a town of Germany, in the circle of the 

Upper Rhine, and county of Sponheim; 3 miles N. of 
Traarbach, 
ENKUSEN, a town of the ifland of Borneo. 
ENLARGE, in the Manege, is ufed for making a horfe 

0 large, that is, making him embrace more ground than 
before covered. This is done whena horfe works upon 
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a round, or upon volts, and approaches too near the centre; 
fo that it is defired he thonld gain more ground, or take a 
greater compals. ‘T'o enlarge your horfe, you fhould prick 
him with both heels, or aid him with the calves of your legs, 
and bear your hand outwards. Tf your horfe narrows, he is 
enlarged with pricking him with the inner heel, and fuftein- 
ing him with the outer Jeg, in order to prefs him forwards, 
and make his fhoulders go. Uvpon fuch occafions the riding- 
matters cry only large, large. See In. 

ENLARGER L’Esrars, in Law. See REvease. 
ENLARGING Srarurs. See Srarure. 
ENMANCHE,, in Heraldry, is when a chief has two 

lines drawn from the middle of the upper edge, to the 
fides, the depth of half the chief; the two lines including 
an obit angle, whofe vertex is the centre of the top of the 
chief. 

The heralds conceive this, as bearing fome refemblance 
to fleeves; whence the etymology of the word, from the 
French mancbe, fleeve. It differs from chappe, where the 
lines come from the top to. the hottom of the chief. 
ENNA, in Ancient Geography, now Caffro Giovani, a 

city of Sicily, fituated on an eminence in the middle of the 
ifland, whence, according to, Diedorus, it was called the 
“ navel of Sicily.” It was one of the ftrongeit places in 
the ifland, and remarkable for its beautiful plains, fruitful 
foil, and the numerous lakes and fprings which watered its 
territory ; and the waters of which were highly commended 
for their limpidity and falubrioufnefs. Diodorus informs us, 
that Ceres was born in this diftri@ ; and that the firft taught 
the inhabitants of Enna the art of agriculture, He adds, 
that the rape of Proferpine by Pluto happesed near Enna, 
while the young goddefs was gathering flowers in a neigh- 
bouring meadow. The Enneans fhewed a large cavern, 
which, as they believed, opened of itfelf, to make the god 
a way to his infernal kingdom. Hence originated the wor- 
fhip which the Sicilians paid to thefe two divinities; the 
magnificent temple which Gelo ereG&ted to Ceres in this city’; 
and the folemn feftival, which the Syracufians annually cele~ 
brated near the fountain Cyane, fuppofed to have fprung up 
when the earth opened under Pluto’s feet. The temple of 
Ceres was famous and reforted to from all parts of Italy, 
Greece, and Afia, and was deemed one of the richeft in 
Italy. 
ENNEACHORD, in Ancient Mufic, an inftrument 

with nine ftrings. 
ENNEACRUNOS, gq. d. the nine fountains, in Ancient 

Geography, a fountain of Greece- in Attica, at the foot of 
mount Hymettus, the waters of which were conveyed 
through nine pipes or channels into the town, conftrucied 
by order of Pifittratus. 
ENNEACTIS, in Natural Hiffory, a name given by 

Linkius to a fort of ftar-fifh, of the more branched or aftro- 
phyte kind, which has only nine rays, where they firt part 
from the body, but thefe divide into a vaft number of others 
afterwards. 
ENNEADECATERIS, in Chronology, a cycle, or 

period, of nineteen folar years. 
The word is formed of wx, nine; Jsxxy tens and eros, 

year. 
Such is the lunar cycle invented by Meton, at the end 

whereof the moon returas nearly to the fame point from 
which it departed. Whence the Jews, Athenians, and 
other nations, who were difpofed to accommodate the lunar 
months to the folar years, made ufe of the enneadecateris; 
allowing to feven of the years thirteen months apiece, and 
to the reft twelve, See Cycur, and Empouismic. 

» Enneavecaterts, the Jewi/h, is properly acyele of ig 
Ddz lunar 



ENN 

lunar years, beginning from molad tohu, and returning 
again and again; whereof every 3d, 6th, 8th, 11th, 14th, 
17th, and 19th, are embolifmic, or of 383 days 21 hours 
apiece; the re{t common, or of 354 days 8 hours apiece. 
See Year.—Confequently, the Jewifh enneadecateris is 
6939 days 18 hours. 
ENNEAGON, in Geometry, a figure of nine angles, 

and nine fides. 
The word is formed of se, nine; and youu, angle. 
Enneacon, in Fortification, denotes a place with nine 

baftions. See Fortiriep Place. 
ENNEAHEDRIA, derived from the Greek ew:a, nine, 

and ex, a fide, in Natural Hifory, the name of a genus of 
{pars. 
P'The bodies of this genus are {pars, compofed of nine 
planes, in a trigonal column, terminated at each end bya 
trigonal pyramid. Of this genus there are four known 
fpecies. Hill’s Hilt. of Foff. p. 208. 
ENNEANDRIA, in Bosany, from sv, nine, and aye, 

a man, the ninth clafs of the fexual or artificial fyftem of 
Linnzus, confifting of plants with nine feparate or diftinct 
ftamens in the fame flower with the piftil or piftils. It 
contains three orders, Monogynia, of which the valuable 
genus Laurus, including the Cinnamon, Caffia, one fort of 
Camphor, Sweet Bay, &c. is an example, and there are 
fome other fine plants in this order; Zrigynia, of which 
Rheum or Rhubarb, nearly allied to Rumex, is the only in- 
ftance, and Hexagynia, confilting of Butumus umbellatus 
aione. Hence it appears that nine is an unufual number in 
the parts of flowers, though not quite fo uncommon as 
feven. 
ENNEAPYRG&, in Ancient Geography, a town of 

Greece, in Attica, 7 or 8 leagues from the promontory of 
Sunium. 
ENNEATICAL Days are every ninth day of a fick- 

nefs; which, fome imagine, naturally oecafion a great al- 
teration, either for the better or worle. 

Enseaticat Years are every ninth year of a man’s life. 
‘See CLiIMACTERIC. 

ENNEBACKA, in Geography, a town of Norway ; 
26 miles S.E. of Chriftiania. 
ENNEEMIMERIS is one kind of the cefura of a 

Latin verfe, where, after the fourth foot, there is an odd 
fyllable ending a word, which helps to make the next foot 
with the following word ; as in this inftance, 

*¢ Tle latus niveum molli fultus hyacintho,” 
where all the four kinds of the cefura occur. 
ENNEL. Loven, in Geography, a lake of the county 

of Weftmeath, Ireland, near Mullengar. 
ENNEOPHTHALMOS, from eva, nine, and of$xa- 

por, eye, in Zoology, a name given by fome to the lam- 
rey. 

: ENNERIS, in the Ancient Ship-Building, a name given 
to thofe galleys, or veflels, which had nine tires of rowers. 
Thefe were of a very confiderable fize ; though Meibem has 
found fo convenient a method of placing the rowers that he 
has taken off very much from that immenfe height others 
fuppofed they had above the water. We read of the tefla- 
racontes, and other amazing veflels of this fabric ; and that 
of Philopater having forty rows of oars, and that of Pto- 
lemy Philadelphus, thirty; and fome others which are 
fpoken of, twenty. It has been difputed by many, whether 
fuch large veffels as thefe were ever aCtually built, or ufed; 
but Meibom gives great reafon to believe that they really 
were, though he, at the fame time, alleges againft Salma- 
fius, and the more fanguine admirers of the works of the an- 

tients, that very few veflcls were built larger than thefe 
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enneres, or nine tiered ones, and proves it from Livy and 
Plutarch, and from Polybius, We are apt to admire, in 
many cafes, what we ought alfo to imitate, but never at- 
tempt it. This is the cafe in thefe galleys; and Meibom, 
who has given the rules of this ancieut naval architeéture, 
is of opinion, that by imitating it at prefent, modern gal- 
Jeys and galleafles might be built much more conveniently 
both for ftrength and celerity, and alfo at lefs expence, 
than they are at prefent. Meibom. de Trirem. 

The modern form is indeed allowed to be better than 
theirs; but if in the ftruéture, the proportion of the long 
fhips of the ancients were obferved, they might be greatly 
improved ; in the modern way of five men fitting at one oar 
in the galleaffes, much ftrength is walted to no purpofe, 
becaufe they fit too near to the fulcrum, or ftay, whereas a 
fmaller number of rowers, at a greater diftanee from the 
ftay, would give more ftrength, and throw the veffel along 
much more {wiftly, and would require lefs charge. Galleys 
of this fort, thus managed at a {mall expence, would be 
found of great ufe in the large rivers, and in the fhallow 
feas, aud therefore convenient for the Baltic, the Britannic, 
and the Mediterranean feas, and would be the moft ufeful 
of all veffels for tranfporting great numbers of forces. 
ENNEZAT,, in Geography, a {mall town of France, m 

the department of the Puy de Dime, chief place of a can- 
ton in the diftri& of Riom, with a population of 2393 in- 
dividuals. The canton contains 8 communes and 9168 1a- 
habitants, on a territorial extent of 142% kiliometres. 
ENNIS, a poft-town in the county of Clare, Ireland, 

of which it is the capital. It 1s large and populous, and- 
has the advantage of a {mall port at Clare, which is fituated 
a few miles lower on the river Fergus; the tide bringing up 
large boats thence to Ennis. There are at this town the 
remains of one of the fineft abbey-churches in Ireland, built 
in an elegant ftyle of Gothic architeGure. It is a borough 
town, and fends one member to the united parliament. It 
is 1124 Irifh miles S.W. by W. from Dublin, and 17 N. 
by W. from Limerick. W. long. 8° 54’. N. lat. 52° 49', 
ENNISCORTHY, a poft-town of the county of Wex~- 

ford, Ireland. It is fituated on the river Slaney, which is 
navigable for fmall floops to this town. Its fituation is 
agreeable and pi€turefque ; and there are the remains of a — 
confiderable caftle built by the firft Englith fettlers. Tt is 
the eftate of the earl of Portfmouth. Ennifcorthy has a 
manufaéture of coarfe woollen-cloth, and is a thriving 
town. Near it are lead mines, which are very productive. 
Vinegar-hill, near this town, wasa flrong hold of the in-~ 
furgents in 1798 ; and the loyal inhabitants were great fuf- 
ferers at that eventful period. Ennifcorthy was reprefented 
in parliament before the union. It is 60 miles S. from 
Dublin, and near 12 N. from Wexford. ; 
ENNISKILLEN, a poft-town of the county of Fer- 

manegh, Ireland, and the place where the affizes are held. 
It is built in an ifland, formed by the river which unites the — 
two lakes, and is the fingle pafs of communication between 
the parts of the county which thefe waters feparate. The 
ftrength of its fituation pointed it out asa military poft ; and 
when the adherents of James II. excited a juft alarm 
throughout the country, numbers flocked to this place, 
where they bravely refifted a much fuperior force, and even 
gained feveral important vi€tories. Thefe valiant men were 
formed into a regiment, which rendered effe€tual fervice to 
king William ; and to this day the 27th regiment glories in 
the name of the Ennifkilliners. There is a {chool here, 
founded by James I. on the plantation of Uliter, the in- 
come of which, by the great rife in the value of lands, has 
become very confiderable. Ennifkillen returns one member 

to 
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tothe imperial parliament, Diftance from Dublin N.W. 
miles. 

19 NNISTYMOND, or Innistymonp, a {mall poft- 
town of the county of Clare, Ireland; fituated 118 miles 
W. by S. from Dublin, and 13 W, from Ennis. 
ENNIUS, Quintus, in Biography, an ancient poet, 

was born at Rudiz, a city of Calabria, near ‘l'arentum, about 
the year of Rome 514, B. C. 237, and flourifhed about 
the clofe of the firit Punic war. According to Silius Ita- 
licus, he fervedas a centurion in Sardinia, when that ifland 
was fubdued by T Manlius, and diltinguifhed himfelf by 
his valour, After the war he probably remained in Sardi- 
nia; for Cornelius Nepos informs us, that Cato, the cenfor, 
when pretor, brought back with him from his government 
of Sardinia, the poet Ennius, who mutt at this time have 
been in his 35th year. Another of his patrons was Scipio 
Africanus the elder, who made him his companion in moft 
of his campaigns. This fact we learn from Claudian. He 
was alfo intimate with Scipio Nafica. The notice taken of 
him by thefe eminent perions affords favourable teltimony 
to his general charaéter and manners; although Horace 
(Epift. xix. 1. 1.) reprefents him as warming his heroic vein 
by liberal potatious, The gout, with which he was afflicted, 
and his depreffed circumftances, were probably owing to his 
intemperance. Thefe evils, however, he bore with great 
equanimity ; and his life was prelonged to the age of 70. 
He is faid to have been the father of epic or heroic poetry 
among the Latins,though tke Greek was his mother-tongue. 
He was diftinguifhed by that ruftic vigour, which is the 
wiual characteriftic of genius inan unpolifhed age. Thus 
Ovid reprefents him ; 

« Ennius ingenio maximus, arte rudis.’” 

Lucretius mentions his having firft brought the mufe to 
Latium; and Virgil has teaetedbed into his works many 
whole or half lines from Ennius, thus teftifying his efteem 
of him. ‘The events of Roman hiftory formed the leading 
f{ubjeéts of a large performance entitled “* Annals,”’ fub- 
fequently divided into eighteen books. On certain days 
he was accuftomed to recite portions of this poem. He 
alfo compofed tragedies, comedies, epigrams, and fatires ; 
and alfo fome didaétic works. By his life of Scipio 
Africanus, he engaged the affection of the Cornelian 
family, who manifetted their gratitude to him even after 
his death, depofiting his afhes in the fame tomb with thofe 
of Scipio, and ereéting a marble ftatue to him near that of 
this great commander. The poet Nevius, who was his 
contemporary, after having made fome campaigns in the firft 
Punic war, wrote the hiftory of that war in verfe, accord- 
ing to thetafte of thofe times. Fragments only of the 
works of Ennius remain; thefe have been publithed fe- 
parately, Amit. 4to.1707, and aifo in Mattaire’s Corpus 
Poetarum. 
ENNODIUS, Maenus Fetix, bifhop of Paviain the 

fixth century, was born of illuftrious parents about the year 
473- His education and maintenance devolved upon an 
aunt, by whofe death, before he was fixteen years of age, he 
“was se bbe to diftrefling circumftances, but afterwards, by a 
fortunate marriage, he attained toa ftate of afluence. Not- 

_ withftanding this union, he had a flrong inclination for the ec- 
clefiaftical profeffion, and obtained his wife’s confent to enter 
‘into holy orders, whilft the at the fame time embraced a reli- 
gious life. He was ordained a deacon by Epiphanius, bifhop 
of Pavia, with whom he lived in habits of the {tricteft intimacy 
and friendfhip. He hadan early tafte for literature, which 
he cultivated in conneétion with his theological ftudies, with 
fo much fuccefs as obtained for him the reputation of an ex- 
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cellent fcholar. Onthe death of his friend Epiphanius, 
he was admitted among the deacons of the church of Rome, 
and for fome fervices done for the popes and church, he was 
promoted to the fee of Pavia about the year 510, and ap- 
pointed on the commiffion for negociating a re-union between 
the eaftern and the weftern churches. The only reward for 
his fervices in this refpeét, was drawing down upon his head 
the refentment of the emperor Anattafius, who, after much 
ill treatment, difmiffed him home in a {hattered veffel, with 
a ftriét prohibition of never again landing at any port in 
Greece, by which his life was expofed to the moft immi- 
nent danger. He arrived fafe in Italy, but died as he was 
on his journey to Pavia, in the 48th yearof his age. His 
works are numerous, and have been frequently printed ; 
they were publifhed, with many ufeful explanatory notes, 
at Paris, in the year 1611. Mofheim Eccl. Hift. Moreri. 
ENNUJ, a French term which is fometimes ufed to de- 

note a kind of liftleffhefs or unaptnefs for mental exertion ; 
or which may be more {cientifically defined to mean the un- 
eafinefs that prevails during the abfence of mental impref- 
fions. . The averfion from ennui, or the defire of intellectual 
emotion, is defcribed by Helvetius, in his work «* On Mind,’? 
as a very powerful and general {pring of conduat, and he af- 
cribes to this law of the mind, perhaps, a greater degree 
of influence than that which properly belongs to it, con- 
formably to the avowed feutiments of a writer, who main- 
tains that ‘* to judge is to feel,” (juger c’eit fentir.’”’) 
ENO, in Geography, a town of European Turkey, in the 

province of Romania; the fee of a Greek archbifhop; 28 
miles N.W. of Gallipoli.—Alfo, a river of America, in 
North Carolina, which unites with Little and Flat rivers in 
Orange county, and forms the Negus, about 17 miles below 
Hillfborough. 
ENOCH, in Biography, the fon of Jared and father of 

Methufelah, was the feventh in lineal defcent from Adam, 
and born in the year B. C. 3382. Enminently diftinguifhed 
by his piety and virtue in a corrupt age, he was tranflated to 
heaven in the 365th year of his age, without undergoing the 
pains ef diffolution. An apocryphal book, entitled * The 
Book or Prophecies of Enoch,’ has been afcribed to this 
celebrated antediluvian, and is cited, as fome fay, by Jude in 
his epiltle, and more certainly by Ireneus, Clement of 
Alexandria, and other ancient fathers. But this book was 
probably forged in the fecond century, ‘The Mahometans 
mention Enoch under the appellation of Edrifs, or Idrifs, , 

and record mauay fables concerning him, which it is need- 
lefs to mention. 

Enocn, in Ancient Geography, a city faid to have been 
built by Cain in the land of Nod, where he ¢.d_his family 
fettled, and called after the name of hisfon Enoch. (Gen. 
iv.16, 17.) Moles places it, according to our tranflation, 
on the eaft of Eden; aud Ptolemy mentions a city called 
Anuchtha in Sufiana, or Chufiftan, a country lying eatt- 
ward from Chaldxa, which the learned Huet fuppofes to 
have been the fame with that built by Cain. But it feems 
very improbable, thatthe city of Enoch, built before the 
flood, fhould either with{tand the deluge or retain its ancient 
name, afver fo great a change in the furface of the earth. 
Befides, Swfiana being a very fertile and pleafant country, 
it is not likely that Cain fhould be banifhed thither, but 
rather to fome barren and defolate land, remote from the 
place of his nativity, and feparated by mountains, or other 
natural impediments, from intercourfe with his relations, 
A\s there was another Enoch (fee the preceding article) be- 
fides the fon of Cain, it is not improbable that the city 
Anuchtha mentioned by Ptolemy, might have taken. its 
name from him, whole memory would be held in veneration, 

or 
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or from fome other Enoch or Anoch, who might have lived 
after the flood. Grotius and Junius are of opinion, that 
the country into which Cain retired was the defart of 
Avabia ; but as this country lies on the weft, and not on the 
eaft of Eden, it is faid, that the words which we trauflate 
«on the eaft” of Eden fignify no more than ‘ before’ or 
“ over-againft’’? Eden, according to the tranflation of the 
Septuagint. According to thisopinion; the land of Nod 
muft have been Arabia Deferta, or fome part of it, and not 
Sufiana. Wells’s Geog. vol. i. 
ENODIS, Cutmus, in Botany, aculm or ftraw def- 

titute of any knot, joint, or prominent tranfverfe interrup- 
tion. See Cutmus. 
ENOLA, in Geography, atown of Naples, in the pro- 

vince of Lavora; 4 miles N. of Fundi. 
ENOLMIS, Evausc, in Antiquity, adefignation given to 

Apollo’s priettefs at Delphi, becaute fhe fat on the tripod 
which was called olmos, oxz25. Hence alfo Apollo is called 
Enolmos, EvaAyo:. Pott. Archeol. Gree. lib. ii. cap. 9. 
tom. I. p. 275. 
ENOMTERIR, in Geography, a town of Swedifh Lap- 

land; 150 miles N. of Tornea. 
ENON, in Ancient Geography, a place of Judea, fitu- 

ated near Jordan in the half-tribe of Masaffeh ; which was 

the place in which John baptized, (John iii. 23.) becaufe 

there was abundance of water. This place was between 
Shalim and Jordan, about 8 miles from Scythopolis. 
ENOPA, a town of the Peloponnefus, in Meffenia, fitu- 

ated on an eminence at a {mall dritance N. of Cardamyla. 

ENORAINE, inthe Manege, a wither-wrung horfe, 

or one that is {poiled in the withers. The word is obfo- 

lete. 
ENORCHIS, in Natural Hiflory, the name given by 

many authors, to that {pecies of ztites, or eagle-itone, in 

which the callimus, or internal nucleus, is not loofe, fo as to 

rattle in it when fhaken, but remains fixed to one fide. The 
Germans call this hodenflein. The outer cruft is ufually of 
a whitifh colour, and the internal nucleus is yellowifh or 

brownifh, and it is ufually of the fize of a pigeon’s egg, and 
of the fhape of the human telticle ; whence the name. 
ENORMOUS, fomething exceflive, or monftrous, ef- 

pecially in bulk, The coloflus of Rhodes was of an enor- 
mous ftature. 

The word is formed of the privative e, and norme, rule ; 

q. d. void of, or contrary to, rule or meafure ; contra nor- 

mam. In the corrupt ages of Latinity, they ufed innormis, 

and inormis. 
Inthe French jurifprudence, lefia enormis, enovmous da- 

mage, is that which exceeds half the value of the thing 

fold. 
ENOTAEVSK, in Geography, a town of Ruffia, in the 

government of Caucafus, on the Volga; 72 miles N.N.E, 
of Aftrachan. 

ENOUREA, in Botany, (a barbarous name, from the 

Caribean word Fnourav.) Aublet Guian. v. 1. 587. t. 235. 

Jul. 249. The only fpecies is E. capreolata, a climbing 

fhrub, with fomething of the habit of a Paullinia, furnifhed 
with circularly-turned tendrils, pinnated leaves, fpiked 

flowers, and aremarkable globular capfule of three valves, 
gontaining a globular feed imbedded in farinaceous pulp. 
Joflieu has copied its charaéters from Aublet, but Schreber 
has pafied it by. 
ENQUEST, or Inquest, in Law, denotes an inqui- 

fition of a jury by hearing of witnefles. 
‘This is the moft ufual manner of trial, in all caufes, 

both civil and criminal, within this realm. In civil caufes, 
after proof is made, on either fide, of fo much as each 
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party thinks good for himfelf; if the doubt be in the 
effect, it is referred to the difcretion of twelve indifferent 
men, impanelled by the theriff for that purpofe; and as 
they bring in their verdiét, fo judgment paffeth: for the 
judge faith, the jury findeth the fact thus. See Wait of Ene 
guiry. Yor the enqueft in criminal caufes, fee Jury. 

ENRICHED Couumn. See Corumn. 
ENRICHING Ptranrs, aterm ufed, by the Englifh 

farmers, to exprefs fuch plants as are found to do good te 
land, rather than to exhauft it, and in confequence of which 
the fame piece of land will produce a good crop of corn, 
though it would, without the affiftance of their having 
been planted on it, have yielded a very poor one. The 
myftery of this difference between plants, fome of which 
are found to burn up, that is, impoverifh lands, while 
others enrich it, and leave it fitter for fucceeding crops than 
they found it, is explained b Mr. Tull. This author 
having obferved, that breaking the carth, by digging, or 
horfe-hoeing, between the plants, gave them great increafe, 
found that it was this practice that enriched the earth : 
and that, while corn and fuch plants as ftand clofe, and 
cannot be hoed between, impoverifh the ground, and fuffer 
no means of enriching it again to be ufed, there were fome 
other things, the crops of which being planted thinner, 
gave roum to the earth to be ploughed, dug, or hoed be- 
tween, and that thefe were the plants which were called the 
enriching kind by the farmers; and the whole feeret lay in 
this, that the hoeing, ploughing, or otherways breaking 
the earth between them, in order to kill the weeds, en- 
riched the ground greatly more, in proportion, than thefe 
plants exhaufted it ; and the confequence was, that though 
they had thriren very well, yet the earth was left.richer than 
before, notwithftanding all that they had imbibed from it, 
Tull’s Horfehoeing Hufbandry, p. 37. 

On this obfervation, this excellent author feems to have 
founded the fyftem of what he calls horfe-hoeing hufban- 
dry, concerning which he has written a large and ufeful 
treatife. He found that this ftirring up of the earth en- 
riched it fo greatly, that, where it was ufed in a proper 
manner, the kind of plant need not be changed, but that 
the fame earth would yield a fucceffive feries of crops of 
the fame plant, and that even without dunging, or ever 
lying fallow, and every crop, for a long time, would be 
better than the former ones. The method of fowing, to 
this purpofe, is not by fcattering the corn with the hand, 
but fowing it in rows, and leaving large intervals between, 
the naked earth of which might be turned up by the hoe. 
See Atury and Horne. 

ENROL, in Military Matters, fignifies the regifterin 
of fuch perfons as, being inlifted, or appointed, are cnet 
upon the rolls, or ftrength, of any particular regiment, 
troop, company, or portion of the military eftablifhment. 
The a& of enrolment feems to be held neceffary in proof of 
a foldier’s having become a fervant of the ftate; equally fo 
with the circumftance of his having received pay, or fome 
money, however trifling, inadvance, For it does not ap- 
pear reafonable, that a foldier fhould be punifhed for abfent- 
ing himfelf from that employ in which he has not received 
either pay, or fubliftence. It is not, however, to be un- 
derftood, that, after being duly inlifted in the prefence of 
a magillrate, the recruit is at liberty to quit the party by 
whom he has been entertained: far otherwife ; for though 
we hold a decided opinion regarding the devices often prac- 
tifed, to enfnare young men from their homes and fami- 
lies, we confider it indifpenfible that the facred engagement 
fhould remain purely inviolate, after-being once legally ac- 

knowledged 
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knowledged by the party to be enrolled. See Inurst and 
ENrertTain. ° 

In regiftering, that is to fay in enrolling, a recruit, it is 
ufual to be very exact in afcertaining the place of his nati- 
vity, his religion or fe&, his age, his {tate of health, efpe- 
cially whether he be fubje& to fits, or be ruptured; while, 
forthe purpofe of apprehending him in cafe of defertion, 
his height, complexion, general figure, the colour of his 
hair, and of his eyes, together with any particular diftin- 
guifhing marks, whether natural or accidental, are all noted ; 
comprifing, in the aggregate, what is called “ defcription 
roll,” of which a tranfeript is fent with each foldier, yhen- 
ever draughted from one company or regiment to another. 

Although a recruit is bound to the fervice after being ex- 
amined and deemed competent to ferve, by the infpe¢ting 
furgeon, and the fupervifor of the recruiting fervice of the 
diltri& refpeétively, and after having acknowledged his 
being duly inlifted in prefence of a magiftrate, by whom 
the oath of allegiance fhould be tendered as {peedily as con- 
venience might admit, he is not faid to be enrolled until he 
is efficiently placed upon fome lift, whether under the re- 
eruiting officers, or in any particular regiment, troop, or 
company. In fome inftances, efpecially in the fervice of 
the Eaft India Company, the whole of the recruits are 
Jodged at a general depot, under the charge of officers fixed 
thereat, but without being attached to any particular regi- 
ments until their arrival in India : inthe mean while they are 
formed into fquads, under theyimmediate controul of non- 
commiffioned officers, by whom they are trained in the ru- 
diments of military difcipline. We cannot with ftri@ pro- 
tend fay, that fuch men are enrolled ; nor, indeed, do we 
old the term to be applicable until they are in a certain de- 

gree fixed in fome particular company, and entered upon its 
muitter-roll, as well as upon the long-roll of the regiment. 
ENROLLMENT. See Inrotrmenr. 
Clerk of the ENROLLMENT of fines. See Crerk of the 

Lnrollments. 
ENS, in Latin Anifia, Anafum, or Enfia, in Geography, 

a-town of Auttria, in the province called Upper Auttria, 
er the country above the Ens, inthe diftri€t of Traun. It is 
fituated’ on an eminence in the river Ens, which, not far from 
this place, falls into the Danube, 15 miles S. E. of Lintz, 
and 108 miles W. of Vienna. N. lat. 48° 11’. Its origin 
dates from the year goo, and it is built on the fame fpot 
where ftood the Laureacum of the Romans, one of their 
colonies, which was deftroyed by the Huas about the year 
450. Ens is ftrongly fortified ; its citadel is called En/eek, 
or the corner of Ens, 

Ens, in Latin Anifus, or Ana/fus, a river of Germany, 
which has its fource in the mountains of the former bifhopric, 
now grand duchy of Saltfburg, flows through Upper Auf- 
tria, and falls into the Danube near the town of Ens. 

Ens, Entity, Being, in Metaphyfics, is applied, in a ge- 
neral fenfe, to every thing which the mind any way appre- 
hends, and whereof it affirms, denies, proves, or difproves, 
anything. This other philofophers call cogitable, and intelli- 
gible ; and the logicians, thema. 

Ens, ina lefs general fenfe, fignifies fomething that is, 
or exifts, fome way farther than by being conceived, or be- 
ing capable of being conceived, inthe mind. This is par- 
ticularly called ens pofitivum, or reale; pofitive, or real, 
being. In oppofition to which ftands non ens. 

Ens, in its proper, or reftrained fenfe, is that to which 
there are real attributes belonging, or that which has a 
reality, not only out of the intellect, but in itfelf. This 
is: what is properly meant by res, thing; and what.we 
otherwife call ens reale, and alfo fubftance, . 
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Ens ratianis, is that which depends wholly on the mind, 
or which exifts only in the imaginatio#: of which they 
diftinguifh three kinds; ens rationis affectivum, which is 
done or produced by the mind, as knowledge ; ens rationis 
fubje@tivum, which is received into the mind, as fcierice ; 
and ens rationis objectivum, which is reprefented by the 
mind, as a chimera, a golden mountain, or the lke. 
Which latt, if it have no other manner of being, i.e. if it be 
prefented fo as it does not, or cannot be, is what we moft 
properly call ens rationis. The generality of fchool phi- 
lofophers, and the Peripatetics among the reft, affert, that 
there are of thefe entia rationis objeétiva. Others deay 
there are, or can be, any fuch things. 

Ens, or Ens primum, in the Ancient Chemiftry, denotes 
the moft efficacious part of any natural mixed body, whether 
animal, vegetable, or foflile, wherein all the qualities or yir- 
tues of the ingredients of the mixed are comprehended ina 
fmall compafs. 

Paracelfus pretends to have been able to feparate the ens 
primum from bodies, and with it to effeé prodigious things 
towards the renovation and reitoration of youth; but his 
proceffes are fo obfcurely delivered, that no body has been 
induced to try them. 

Ens primum falium, a name given by Paracelfus to a pre- 
paration of fea falt, which he calls alfo a perpetual oil; and 
Jal circulatum, which fee. 

Ens martis, and Ens veneris. If the filings of iron or of 
copper be mixed with {al ammoniac and ftrongly heated, a 
decompofition, greater or lefs in proportion to the quantity 
of metal employed, will take place: the ammonia will be 
liberated in the form of gas, while the muriatic acid will 
combine withthe metal. ‘The metallic muriat thus formed 
will fublime at nearly the fame heat as the undecompofed 
refidue of the falt, whence will refult an accurate mixture of 
the two in the form of flowers, or a cruft-of a‘red colour : 
if iron filings have been ufed, and of a green colour if cop- 
per has beenemployed: The former-of thefe is ens martis, 
the latter, ens veneris. 

ENSATA, in Botany; from enfis a f{word, alluding to 
their f{word-fhaped leaves, a name very happily applied by 
Mr. Gawler to the natural order of Jrides of Juffieu, it 
being defirable that, if poffible, every natural order fhould 
have an expreffive name, independent of any particular ge- 
nus it may contain ; or at leait that its name fhould not be 
a mere unchanged repetition of that of any fuch genus.. 
This order is illuftrated by the able botanift above-mentioned, 
in Sims and Konig’s Annals of Botany, v.1. 219, and efpe~ 
cially in Curtis’s Botanical Magazine. ; 
ENSCONCED, inthe Miltary Art. See Insconcep. 

ENSEELED, in Falconry, a term ufed for a hawk 
which has a thread-drawn through her upper eyelids, and 
made faft under her beak, to obfcure her fight. 

ENSEINTY,. in Law, aterm ufed to denote a pregnant- 
woman. 
ENSEMBLE, a French term, fometimes ufed in our 

language, literally fignifying tdgether, or one with another 5; 
being formed from the Latin, in, and /imu/, 

In Architedure, we fay, the enfemble, or tout enfemble’ 
of a building ;, meaning the work or compofition, confidered 
together, and not in parts ; and fometimes alfo the relative 
proportion of the parts to the whole,. All thofe pieces of 
building make a fine enfemble. . 

To judge well of a ftatue, or other work of fculpture, . 
one mutt firft examine whether the enfemble be good. 

T'he tout enfemble of a painting, is that harmony which - 
refults from the difribution of the feveral objects oF figures 

whereof. 
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whereof the whole is compofed. This pifture is good, 
taking the parts feparately : but the tout enfemble is bad. 

Ensemaue, Fr. together. This adverb, ufed fubitan- 

tively, and received in the French mufieal technica, is, ac- 

cording to Roufleau, invelted with avery extenfive fignifica- 

tion. To regard an objeé& in its enfemble or totality, is to 
confider the effet which the feveral parts produce, when 

united is a whole. 
It is only in the execution of a piece of mufic, that this 

term is applicable, when the performers are fo perfectly 
together in time and tune, feeming to be all fg much ani- 

mated by one fonl, that they communicate exactly to the 
ear, all that the eye can fee in the fcore. 

The being together does not mercly depend on the ac- 

curacy with which each reads his part, but in the intelligence 
with which he feels its peculiar chara€ter and connection 

with the whole ; whether in the exactitude of phrafeology, 

the precifion of the movements, or feizing the inftant aud 

degree of pianos and fortes ; or finally in the nice attention 
to {uch ornaments, which the author has thought fo necef- 

fary as to be indifpenfible. It is in vain for muficians to 

have abilities, they can never be together without an intelli- 

gence of the author’s Gefigns, and perfeétly underftanding 
each other: for it would be impoflible to keep together a 

band of performers that are deaf, nor in the execution of 

mufic in a ftyle with which they are totally unacquainted. 
It belongs to the mafters, conductors, and leaders of an 

orcheftra, to guide, check, or accelerate individual per- 

formers, and to keep them together in the aggregate, which 

ts always the office of a judicious firft violin: who, by a 

certain firmnefs and cnergy in his manner, ftrongly impreffes 

the charaGter of the piece in every ear. The vocal part is 
fubordinate to the bafe and the time ; the firft violin ought 

to watch and follow the voice ; the repienos fhould liften to 

and be guided by the firft violin: and, finally, the harpfi- 
chord or piano forte, at an opera where the compofer is 

fuppofed to fit, fhould be the principal and moft important 
guide of the whole. In general, the more chara&er there 
is in the ftyle, periods, phrafes, melody, and harmony, the 
more eafy it will be to feize the enfemble ; becaufe the fame 
idea, flrongly imprefled on all minds, will prefide in the 
whole execution. On the contrary, when the mufic fays 
nothing, and nothing is heard but a fucceffion of notes with- 

out meaning : then as there is no whole to which each per- 
former can refer his part, the enfemble goes ill. 

This ({ays M. Rouffeau) was the reafon why French 
performers could never be together. 
ENSENE|, called alfo Infiné, Scheick Abadé, and by the 

Arabs Enjiné, in Geography, a town of Egypt, fituated 
towards the middle of the Said, eaft of the Nile, and de- 

pendent on the province of Achmounain, which is on the 

other fide. Abulfeda reprefents it as an ancient city, fur- 

rounded by a well cultivated country, abounding in fruits 

and harvefts. But thefe fertile plains have difappeared with 
their inhabitants, and given place to fands and deferts. See 

ANTINOE. 
ENSHEMESH,, i. e. the fountain of the Sun, a town or 

fountain, which lay on the frontiers of Judah and Benjamin. 

(Jofh. xv. 7.) The Arabians give this name to the ancient 
metropolis of Egypt, which the Hebrews called On, and 
the Greeks Heliopolis. 
ENSIFORM, in Anatomy, a term equivalent to xi- 

phoid, and meaning dagger-fhaped. It is applied to the car- 
tilage placed at the lower end of the fternum. See 
Trunk. 

Ensirorm Leaf, in Botany, a vertical two-edged leaf 
like a fword, as in many fpecies of Iris. See Leas. 

EWS 

Ensirorm Cartilage. Dr. Hunter remarks, that, “ if 
this cartilage be forced inwardly by a blow, it will occafion 
vomiting and violent pains, by prefling againit the pylorus : 
in this cafe, it would be proper to lay it bare and elevate it.”” 
However, the fame eminent writer admits, that as part of 
the diaphragm arifes from the cartilage, the latter would be 
likely to be drawn out of its proper fituation again by the 
action of fo powerful a mufcle. 
ENSIGN, in Miliary Affairs, is an officer whofe duty it 

is to carry the colours; hence, when a youth firlt obtains a 
commiffion in the infantry, he is faid to “ receive a pair of 
coloie's.”? This is the firil gradation above the rank of cadet, 
or volunteer, but is the loweft of all the ranks in which 
commiflions are held, and theugh obtainable by purchafe, 
cannot be realized without fatisfa@ory recommendations, 
and the approval of the commander of that regiment to 
which the nomination is to be made. From this. of courfe, 
fome deviations are occafionally admitted ; but the neceflity 
for afcertainiag that nene but proper perfons be included 
within the circle of commiffioned officers, occafions confider- 
able {tri€tnefs to be obferved in this particular; notwith- 
ftanding which, inftances have occurred of men, by no 
means eligible to fo honourable a diftinétion, having obtained _ 
commifiions even in fome of what are techuically termed 
“¢ crack regiments.” 

The duty of an enfign requires much attention, and at 
times fome fhare of bodily ftrength ; for, on a windy day, 
when the colours are fully difplayed, a puny perfon might 
fuffer confiderable inconvenience ; and, indeed, at all times, 
though fupportedin a fling, the colours are rather oppreflive ; 
efpecially to thofe unaccuftomed to carryimg them, With 
regard to the flation of the enfign when a€ting with his 
company, or when bearing the colours, we refer to the head 
of Evotution ; where the various changes of locality to. 
which this officer is febje& will be exhibited. 

It is proper to remark, that although there are two ftands 
of colours to each regiment, only one of them is properly. 
called “the enfign.”” The Sag, confifting of the union only, 
is called the king’s colour, and always takes polt of the other, 
which being in general of the fame colour as the facings of 
the corps, and bearing any device or motto, by which it is 
diftinguifhed, is appropriately called ‘* the regimental en- 
fien.” 
“In cafe of defeat, the enfigns bearing the colours muft be 

very careful to colle&t as many of the fugitives as poflible 
for the purpofe of rallying the corps, or, at leaft, of prevent- 
ing it from being further difgraced by the lofs of their 
facings, which formerly was an irfeparable confequence an- 
nexed to the lofs of the colours, This regulation certainly 
muft often produce confiderable enthutiaim ; and we may 
reafonably conclude, that the attack made by a regiment 
under fuch a privation, (which could only be remedied by 
its taking the colours of their opponents,) muft be of the 
moft arduous defcription. In truth, we find in every walk 
of life, that where an imputation is to be removed, con-— 
fiderable energy 13 created by the exiting difgrace ; and, 
that the moft determined refolution is formed not only to 
remove it, but to obtain a claim to pre-eminent confideration 
in future. ; 

The pay of an enfign in the Guards is five fhillings and 
tenpence daily ; in the line, only four fhillings and eight- 
pence: a fum by no means adequate to the maintenance of 
a young gentleman in fuch ftyle as is at prefent too gene- 
rally prevalent in almoft every regiment. So far is this” 
carried, that many young men of confiderable-merit are 
often compelled to exchange, or even to fell out; becaufe 
their finances are inadequate to bearing a fhare in the meis 

8 expencess 
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expences, Nor is it unufual for a notice to be given by the 
agent, or other perfon, to the candidate for a pair of colours, 
that fuch a certain {um annually will be needfal, beyond his 
pay, toenable his keeping on a par with his brother officers. 
We are credibly informed, that in fome regiments it is 
actually impoffible for an officer to affociate with his peers, 
unlefs he may poflefs from 500 to 1000/. income, over and 
above his allowances ! ; 
When we analyfe this, we cannot but confider it to bea 

national evil, and that too of no {mall extent. We are far 
from wifhing to fee the refpe‘tability of eur officers, in the 
{malleft degree, tarnifhed ; but it certainly cannot fail to 
flrike, even the moft fuperficial obferver, that fuch an excefs 
of expence amounts nearly to a prohibition of the middling 
claffes, and operates in the fame manner, though not fo 
avowedly, as the ancient regime of France, which profcribed 
all but thofe of noble family, or of eftablifhed defcents 
through generations devoid of mercantile {peculation, from 
entering within the military pale. The very drefs of fome 
corps muft coft‘fo much as to preclude the poffibility of 
moderate fortunes being admitted. What fhall we fay to 
the charges made on a young gentleman’s purfe, when it is 
ftated, that in fome regiments of horfe, full fix hundred 
pounds may be required to equip him as acornet! While 
an equal fum per annum, will be in requifition (here the 
term feems peculiarly appropriate) to enable him to eat, 
drink, and appear in the fame company with his brother 
officers. Nor is this all; for the commiflion may coft a 
large fum, fuch as added to the other items would form a 
capital wherewith the youth might purchafe an annuity, 
far exceeding the pay he would be likely to receive, for at 
leaft ten or twelve years. We believe the Scotch regiments 
are no flouches in the field, and that they bear as many good 
chara¢teriftics as any in our fervice ; yet their drefs is gene- 
rally very plain, and their fare very far from fumptuous. 
They are born economilts; and from being brought up in 
a hardy, a€tive routine, are capable of enduring great 
fatigue, and of putting up with various privations, which, to 
a perfon brought up with lefs ceremony, and habituated to 
the enjoyment of various luxuries, might be at leaft un- 
pleafant, if not abfolutely diftreffing. 

The Turkith enfignsare horfes’ tails; the number of which 
diftinguifhes the rank of their commanders; the fultan has 
feven, the grand vizier only three, &c. Thofe of the 
Europeans are pieces of taffety, with divers figures, colours, 
arms, and devices, thereon, Xenophon tells us, that the 
enfign borne by the Perfians was a golden eagle on a white 
flag ; the Corinthians bore the winged horfe, or Pegafus ; 
the Athenians, an owl; the Meffenians, the Greek letter 
M; the Lacedemonians, the A. 

The Romans had a great diverfity of enfigns; the wolf, 
minotaur, horfe, boar, and at length the eagle. See 
SicNa.- 
A military enfign, on a medal of a Roman colony, de- 

“notes it a colony peopled with old foldiers: 
Ewsicn, in Naval Affairs, is the large flag hoifted at the 

ftern of a fhip, whether of war or in the merchant fervice, 
and denotes the country to which fhe appertains, or the 
government under hake protection and authority fhe is 
petted, Of the feveral diftinguifhing enfigns, a more 
ample defcription will be found under the head Frac: we 
fhall briefly obferve in this place, that this, as well as moft 
of the colours of fhips, whether jacks or pennants, are com- 
monly conftruéted of bunting, and, that it is ufual to make 
them fo ample as to occupy two-thirds of the flag-ftaff in 

ENS 

are hoilted with their unions, or diflinguifhiig cantons, up- 
permott, next to the truck on the head of the flag-ftaft : 
when hoilted in the fhrowds with the union, or diftinguifh- 
ing canton, lowermoft, fo as to reverfe all the figures, deco- 
rations, or inferiptions, it is indicative of diftrefs. The 
liberality of fome nations has been confpicuous in forbearinsr 
from making prizes of veffels fo circumitanced, provided 
their commanders have engaged to return to the neareft port, 
without intermediately gies any violence to fuch as they 
might meet, there to remain in ordinary until the conclufion 
of the war, 

The difplay of an enfign in prefence of a ftrange fail is 
generally confidered a mark of civility during times of peace, 
and in times of war ferves to diltinguifh between friends and 
foes. During the latter period, fuch veffels as do not hoitt 
their enfigns may be reafonably fufpe€ted to be privateers, 
or to be defirous of evading every kind of communication. 
So long as the enfign remains hoifted, during an engage- 
ment, the fhip is to be confidered in a ftate of defiance ; but 
when it is lowered, fhe is faid to ftrike; that is, to give up 
the conteft, and to fubmit, as a prize to her opponent. Ic 
occafionally happens that a fhip’s enfign itaff, or the haul- 
yards by which the enfien is hoifted to the mizen-peak, is 
fhot away; this does not indicate fubmiffion; on the con- 
trary, the annals of warfare exhibit many inftances of 
extraordinary courage in individuals, who, at fuch mo- 
ments, have ran aloft, or even ftood on the poop, there to 
fuitain a portion of the enfign as a token of the moft deter- 
mined oppofition. In the Britifh fervice we have three en- 
figns, namely, the white, the red, and the blue; the firit 
is divided into equal portions, by a broad St. George’s crofs 
of_red, of which the upper canton, or quarter, is filled 
up with the union. The fecond and third are both plain, 
with the exception of the union in the fame canton. Thefe 
feveral enfigns indicate the rank of the admiral under which 
a thip of war is commiffioned, or employed. Thus, an admiral 
of the white bears a white, or, as it is commonly called, a 
St. George’s enfign, at the main top-gallant maft head 5 
a vice admiral of the white has one at the fore top-gallant 
ma{t head; and a rear admiral one at the mizen top-gallant 
mait head; the fame rules of precedence obtain, with the ad- 
mirals, vice-admirals, and rear-admirals of the red and blue 
refpectively ; each bearing a flag of his proper colour at 
that maft head correfponding with his rank. When fleets 
are feparated into {quadrons or divifions, each fhip affumes 
for the time the enfign of that admiral who commands the 
f{quadron, or divifion, m which it aéts. The fame is ob- 
ferved by all veffels a€ting under any particular port-admiral ; 
all under his authority invariably bearing an enfign conforms 
able to his defignation, whether of the white, red, or blue. 
ENSIGNCY, denotes the rank of that efficer who bears 

the enfign or colours of a regiment of foot; and corre- 
{ponds with that of * cornet’? in the cavalry, and of * fe- 
cond-lieutenant” in the artillery. It is, perhaps, one among 
the curious anomalies which pervade many parts of our 
fyftem, that an enfigncy fhould exilt in the engineer depart. 
ment, there being no colours to be carried in that corps, 
while the colours of the artillery battalions are borne by the 
fecond lieutenants. 

An enfigncy ina marching regiment may generally be ob« 
tained for about three hundred pounds, when ferving within 
the realm: but in various fituations abroad, efpecially in the 
Eakt Indies, where an increafe of pay is given, the price is 
ufually much higher. See EnsiGn, military. 
ENSISHEIM, in Geography, a handfome town of 

height, and to give them depth enough juft to touch the 
_ furface of the water, when in a quiefcent ftate. +All enfigns 

Vou. XIII. 

France, in the department of the Upper Rhine, in the dif. 
trift of Colmar, with a population of 1809 individuals. Tt 
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is fituated on the river Tl, 12 miles N. of Mulhavfen, 
12 miles S.W. of Brifack, 294 miles S. by L, of Paris. 
N. lat. 47° 52', and is the chief place of a canton, which has 

a territorial extent of 2574 kiliometres, 17 communis, and 

10,122 inhabitants. k; 
ENSTASIS, Bisxess, of ev and Isnust, flatuo, in Logic, 

a manner of replying to an opponent, either by confuting 

his argument, or denying the juftnefs of his conclufion, 
Vof. Rhet. lib. iii. p. 380. , y 

Ensrasis, in Medicine, a term ufed to exprefs the ingrefs 

of molecule into the vacuity of the pores which obftruét 

them, and thereby caufe difeafes. It is a word familiar 

with Erafiftratus.and Afclepiades, who was a follower 

of Democritus, and taught that molt difeafes were caufed 

by-fuch an ingrefs of matter into the pores. Thus Af- 

clepiades defined a phrenzy to be fuch an enftafis in the 

membranes of the brain. Plutarch, in his precepts o 

Health, alfo mentions this enftalis: and Galen and Caf- 

fins, who is fuppofed to have been of the fect of the Ra- 

tionalifts, exprefles the fame fenfe by the fame word. 
ENSTORF, in Geography, a town of Germany, in the 

circle of Bavaria and Upper Palatinate ; 22 miles N. of Ra- 

tifbon. ; 

‘ENT, Sir GeorGs, in Biography, an eminent phyfician, 

was born at Sandwich, in the county of Kent, on the fixth 

of November, 1604. After going through the ufual courfe 

of claffical inftruétion, he was fent to Sidney college, in 

Cambridge. He afterwards travelled to the foreign feats of 

learning, received the degree of -do€tor of phyfic at Padua, 

and on his return was incorporated in the univerfity of 

Oxford, on the feventh of November, 1638. During the 

ufurpation of Cromwell he fettled in London, where he 

obtained-confiderable eminence in the practice of his profef- 

fion: he was ele&ed a fellow, and afterwards prefident of 

the College of Phyficians ; and at length his merits were re- 

warded with the honour of knighthood by king Charles 180s 

He enjoyed for a long period the efteem and confidence of 

the public, and died at the age of eighty-five, on the r3th 

of Oftober, 1689. He was buried in the church of St. 

Lawrence in the Jewry. He was a very intimate friend of 

the celebrated Dr. Harvey, and wrote a defence of his great 

difcovery, entitled “* Apologia pro circulatione fanguinis 

contra Amilium Parifanum,” which was publifhed in 8vo. 

inthe year 1641, and again in gto. in 1685. About 1651 

he prevailed with Dr. Harvey to confent to the publication 

of his “* Exercitationes de generatione animalium,’’ which 

he fuperintended, and prefented to the College of Phyficians 

in afenfible and elegant dedication. He likewife publifhed 

a treatife of his own in 1679, which was reprinted in 1682, 

entitled, ‘© Animadverfiones in Malachie Thruttoni, M.D. 

diatribam de refpirationis ufu primario,”’ in 8vo. His works 

were colleéted, and publithed in one volume 8yo. at Leyden 

in 1687, under the title of « Georgii Entii Opera omnia 

Medico-Phyfica, &c. :? and after his death, his  Obferva- 

tiones ponderis teftudinis, cum in autumno terram fubiret, 

cum ejufdem ex terra, verno tempore exeuntis pondere 

comparati, per plures annos repetite,’’ were printed in the 

Philofophical 'Tranfaétions, N’ 194, anno 1691. See Eloy 

Dia. | Med. Biog. Did. 
ENTABLATURE, in ArchiteGure, is that part of an 

order of column which is over the capital, comprehending 

the architrave, frize, and corniche. 
The word feems formed of tabulatum or intabulamentum. 

The entablature is alfo called the trabeation, and by 

Vitruvius and Vignola ornament. It is different in the 

different orders; indeed, it confifts of the three grand parts 

er divifions above-mentioned, in all; but thofe parts confift 
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of a greater or lefs number of particular members or fub-. 
Givifions, as the orders are more or lefs rich, 
Magnes makes the entablature a quarter of the height of 

the whole column, in all the orders. 
In the Tufcaa and Doric, the architrave, frize, and core 

niche, are all of the fame height ; in the Lonic, Corinthian, 
aud Compofite, the whole entablature being fifteen parts, 
five of them are allowed for the architrave, four forthe frize, 
and fix for the corniche. See Ionic, Cornintruian, &c. 
and Cotumn. 
Enrasiature, or Entablament, is fometimes alfo ufed 

for the laft rows of ftones on the top of the wall of a 
building, whereon the timber and covering reft. 

As this is frequently made to proje& beyond the naked of 
the wall to carry off the rain, fome authors call it in Latin 
Jiillicidium, or drip. Such an entablature does not ftand 
out far enough; it lets che water fall on the foot of the 
wall. 
ENTABLER, in the AZaneqe, is faid of a horfe whofe 

croupe goes before his fhoulders, ia working upon volts ; 
for, in the regular manege, one-half of the fhoulders ought 
to go before the croupe. ‘Thus we fay, your horfe entables ; 
for, in working to the right, he has an inclination to throw 
himfelf upon the right heel; which fault you may prevent, 
by taking hold of the right rein, keeping your right leg 
near, and removing your left leg as far as the horfe’s fhoulder. 
A horfe cannot commit this fault without committing that 
called aculer ; but aculer may be without entabler. 
ENTAIL, in Law, fignifies fee tail, or fee entailed, that 

is, abridged, curtailed, or limited to certain conditions. 

For the docking ofan entail, fee Docxine and Recovery. 
See Tarz and EsrareE, &c. 

ENTALIUM, the pipe/bell, in the Materia Medica, a 
fhell of the fame genus with the dentalia, being a fpecies 
of the tubuli marini. It is frequent in the Eaft Indies, 
and fometimes is found on our own fhores. The virtues 
afcribed to it are the fame with thofe of the dentalium; 
but neither of them have any title to more than thofe of 
alkaline abforbents, like the other teftaceous powders. 

ENTE’, in Heraldry, literally implies engrafted, and is 
ufed by foreign heralds to exprefs a method of marfhalling, 
little known among us; yet we have an inftance of it in the 
fourth grand quarter of his majefty’s royal enfign, whofe 
blazon is Brunfwick and Lunenburgh, impaled with ancient 
Saxony, enté in pointe. 
ENTELECHIA, Envrranxia, of evenanyns, perfed, a 

Greek term, by which Ariftotle defines the foul; and which, 
not occurring in any other author, has given the critics and 
philofophers infinite perplexity to difcover its true meaning. 
See Sout. 

Hermolaus Barbarus is even faid to have confulted the 
devil about it; after which, in his paraphrafe on The- 
meitius, whether from the devil or himfelf, we know not, 
he renders it by ferfedihabia, which is not a whit the 
clearer, 

Cicero, whofe interpretation fhould be preferable to that 
of any modern, defines entelechia (Tufc. Quett. lib. i. cap. i.) 
to be, “a certain, continued, and perpetual motion;” 
whence it fhould feem, that Ariftotle took the foul for the 
mode of the body; a continuous motion being, doubtlefs, a 
mode of body. 

The common Peripatetics hold entelechia to fignify a&, 
and under it fuppofe the form of the compound or animal to 
be underftood. 

Laftly, others, and thofe the lateft Peripatetics, agree, 
that the a&, or entelechia, whereby Ariftotle meant to ae 
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per the nature of the foul, is either fome mode of the 
ody, as motion, or it is nothing. 
ENTENDEMENT, in Law. See InrenpMENT. 

ENTER, To, a Hawk, among? Sport/men, is ufed of a 
hawk when fhe begins to kill. 

Enter, 70, a Hound. See Entrance of Hounds. 

ENTERADENES, of EVTED OY, intefline, and LON, gland, 

in Anatomy, a name by which may authors have called the 
inteftinal glands. 
ENTERENCHYT A, of ores, the vifcera, and eyxvs, 

T infufe, in Medicine, a name given by authors to the ieve- 
ral in{truments contrived for throwing cly{ters into the 
bowels; fuch as the bladder and pipe the fyringe, and 
the like, for liquid clyfters ; and the box with the double 
pipe for conveying the fmoke of tobacco. See CrysTeEr, 
and Fumicaror. 
ENTERFERING, in the AZanege. See Currine. 

ENTERITIS, in Medicine, from %t:¢0%, inteffine, fig- 
nifies an inflammation of the inteftines. The difeafe has 
been varioufly denominated ileus, érz0;, iliac paffion, chor- 
dapfus, &c. 

‘The fymptoms of inflammation of the bowels generally 
come on fuddenly. An acute and fixed pain, with a fenfe 
of heat in the abdomen, more efpecially about the umbilicus 
or navel, often with a feeling of twifting in tlat part, at- 
tacks the patient ; this pain is increafed by preflure. Pre- 
vioufly to its occurrence, or together with it, the ufual fymp- 
toms of fever come on, {uch as rigor or fhivering, followed 
y flufhes of heat, thirft, atid drynefs of the tongue; the 

pulfe becomes frequent, hard, and commonly fmall; con- 
fiderable anxiety enfues ; the bowels are obftinately coftive ; 
the ftomach is focn deranged ; and eru€tations, naufea, and 
vomiting fucceed. As the diforder advances, the pain be- 
comes more acute, without any difpofition to evacuation ; 
the abdomen becomes diftended with flatulence, and more 
tender under preffure; and the urine is often voided with 
difficulty and pain. If the inflammation be not alleviated, 

ee generally enfues, often within.twenty-four hours 
rom the commencement of the difeafe, and terminates the 

life of the patient. 

The occurrence of gangrene is indicated by a fudden re- 
miflion of the pain, while, at the fame time, the ftrength 
fails, the pulfe finks, the voice grows feeble, the countenance 
fhrinks, and affumes even a cadaverous afpeét, yet the diften- 
fion of the belly is not diminifhed, but often increafed.. This 
tendency to terminate {peedily in mortification conititutes the 
great danger of inflammation of the inteftines. Sometimes 
the difeafe terminates in fuppuration, which, though lefs 
rapidly fatal, moft commonly wears out the patient’s ftrength 
and life in a lingering manner; but occafionally this con- 
dition ends in recovery. The formation of pus 1s indicated 
in this difeafe, as in other internal inflammations, by the re- 
miffion, but not total ceffation of the pain, and by the oc- 
currence of frequent fits of rigor, and fometimes by a puru- 
lent difcharge by ftool. But the difeafe, efpecially when 
the aid of medicine is eavly and actively obtained, frequently 
terminates favourably, by refolution, as it is called ; i.e. by 
2 gradual diminution and ceffation of the fymptoms. If 
the pains abate gradually, and the tendernefs and diftenfion 
of the abdomen leffen, while the pulfe becomes fofter and 
fuller, natural evacuations of fweculent matters are paffed, 
and a ftee general perfpiration breaks out, this favourable 
termination may be anticipated, Whereas, the continuance 
of the conflipation, and of the fixed pain, the increafe of the 
ficknefs and vomiting, the occurrence ot the fymptome jutt 
defcribed as indicative of gangrene, efpecially if accom- 

ENT 

panied with hiccup and cold {weats, are among the unfa- 
vourable prognoltics. 

The principal fource of miftake, into which the practi- 
tioner is likely to fall in treating this difeafe, is in con- 
founding it with colic ; a {pafmodic diforder, which requires 
a treatment effentially different, but which, neverthelefs, 
occafionally terminates in enteritis. The diagnoftic fymp- 
toms of the two complaints have been already ftated at 
length, under the former article. See Corica. 

Enteritis occurs moft commonly in perfons fomewhat ad- 
vanced in life, generally after the age of forty, or fifty; and 
it feems to be moft frequent in plethoric habits, and in thofe 
particularly who indulge in indolence and full living. In 
fome individuals there appears to be a conftitutional irrita- 
bility of the inteftines, which renders them liable to attacks 
of inflammation, upon the application of flight caufes. 

The exciting caufes of enteritis ave various ; among the 
moft common are obitruétions in the bowels, which necef- 
farily retain the feces, until thefe, by their quantity or 
quality, become extremely irritating, and excite inflamma- 
tion. Thefe obftructions to the paflage of the ftools through 
the inteitinal canal are occafioned by different circumitances. 
A fpafmodic contraction of any part of the canal, as in 
colic, if it continue for any confiderable time, is liable to 
induce inflammation: a ftri€ture, occafioned by a chronic 
thickening of the coats of the bowels, fometimes brings it 
on: intro-/ufception, or the inverted paflage of one part of 
the gut into the adjoining part, produces a fimilar effect ; as 
well as the ftrangulation of the inteltine from Aeraia, or 
rupture: the formation of calculus in the inteftinal canal, 
which, though a rare occurrence, fometimes takes place, 
may alfo occafion a fimilar obftruétion, and confequent in- 
flammation. Enteritis is hikewife excited by irritating fub- 
ftances conveyed into the inteftines, which, by their bulk, 
fhape, or indigeftibility, or by their chemical or {pecific acri- 
mony, produce much excitement in the canals. Thus, the 
{wallowing of hard kernels, feeds, or {tones of fruit, of 
pieces of metal, &c. has often induced the difeafe; and 
the prefence of /cybala, or hardened feces, and of calculous 
concretions, operates partly by the immediate irritation which 
they occafion. Thus alfo, {trong concentrated acids or al- 
kalis, fpirituous liquors, high feafoned food in large quan- 
tities, draftic purgatives, worms, &c., in the inteltinal canal, 
have excited inflammation in it in different inftances. Hence 
the difeafe has fometimes been the immediate effe& of re- 
pletion, or of a fit of intoxication : and even a mild cathartic, 
when the bowels were Joaded with much hardened feces, 
which the medicine was incapable of removing, has, in fome 
rare cafes, produced inverted motion and incus-/ufception, 
terminating in enteritis. A very common caufe of inflain- 
mation in the bowels is the application of cold to the legs 
and feet, or to the abdomen :tfelf, efpecially if fudden or 
long continued. The retroceflion of gout, rheumatifm, 
erylipelas, or chronic eruptions, from the external parts, 
is fometimes followed by fymptoms of inteftinal inflam- 
mation. ; 

In the cure of enteritis, asin all other acute inflammatory 
difeafes, the leading obje&t is to remove the inflammation, 
from which all the other fymptom: of the difeafe originate. 
This, though apparently an identical propofition, cannot he 
too ftrongly inculcated, inthe treatment of enteritis ; be- 
caufe the exceilive conftipation of the bowels, which, ia 
common with the reft of the fymptoms, is in general merely 
an effet of the inflammatory condition of the bowels, in 
fome part, is often\attacked by the inattentive practitioner 
with active purgative medicines, as if it were the primary 
object, and the fource of all the mifchief, The inflamma- 
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tion is to be fubdued by blood-letting, from a large orifice, 
to an extent which mult be various according to the confti- 
tution of the patient, and the violence of the fymptoms, 
This depletion may be aided in its effeéts by the application 
of leeches, and afterwards of ablifter to the abdomen; and 
by the ftridte abftinence from all ftimulating and nutritious 
aliment. The blood-letting mult be sepaatsnrsh a fhort time, 
if the fymptoms do not abate, and the ftrength of the 
patient is futficient to fupport the evacuation; which can 
only be determined by the obfervation and experience of the 
practitioner. If the pulfe fhould become fuller and lefs 
wiry after the operation, it will afford a ttrong reafon for 
the repetition of it, fhould the continuance of other fymp- 
toms appear to require it. The ufe of emollients externally 
Was in gteat vogue among the ancients; and fomentations, 
or, what is better, the warm bath, may be reforted to with 
advantage. Celfus recommends the ufe of warm cataplafms, 
frequently changed, and covering the greater part of the 
trunk, “a mammis ufque ad inguina et {pivam,”’ and alfo 
a bath of warm oil ;— demittere totum hominem in cali- 
dum oleum.”? De Medicina, lib. iv. cap. 13. The dirty 
applications of living animals, or the fkins of thofe recently 
killed, can only operate as emollients, and are neceflarily lefs 
effeGtual than fomentations; they are at prefent, therefore, 
fallen into difufe. Sydenham recommended the application 
of alive whelp to the abdomen in thefe cafes, Opera, fect. i, 
cap. 4. p. 77. Edit. Lugd. 1726. 

It mufl be obvious, that before the inflammation of the 
inteftines is leffened or removed by thefe meafures, any ad- 
ditional irritation to the membranes, already inan acute itate 
of fenfibility, whether by the immediate ftimulus of a cathartic 
medicine, or by the contents of the bowels being forced 
forwards to the inflamed part, muft tend to aggravate the 
diforder, rather than to relieve it. In fa& it is ufually found, 
that purgatiyes, given by the mouth, are not fuccefsful, 
where this previous diminution of the inflammation has not 
been effe€ted. And when this has been accomplifhed, fome 
of the milder purgatives, as the neutral falts, fhould firft be 
adminiftered, the action of the inteftines downwards bein 
at the fame time folicited by emollient glyfters, which alfo 
contribute to the fame relaxant purpofes as the external fo- 
mentations. Dr. Gregory ufed to remark, in his le&ures, 
that a purgative medicine had often been known to operate 
as foon as a blifter, applied to the belly, began to rife, which 
had not a&ted previoully: and this obfervation is {till more 
commonly verified, after a free evacuation by blood-letting. 
See Edinburgh Med. and Surg. Journal, vol.i. p. 64. Some 
practitioners have attempted to open a paflace forthe feces, 
by mechanically diftending the large inteftines, by throw- 
ing up five, fix, or feven pints of warm water with an in- 
jeGiing fyringe. This expedient may be ufeful in fpafmo- 
dic colic; but it is obje&tionable, in enteritis, on feveral 
grounds. Such diftenfion can only be accomplifhed in the 
colon, or great gut; whereas the ob{ruction by infamma- 
tion is commonly in fome portion ‘of the fmall inteftines, 
and therefore out of the reach of the enema. In the next 
place, any forcible diftenfion of an infiamed and thickened 
eanal, if it could be accomplifhed, would rather conduce 
to an increafe of the inflammatory conditica, than to leffen 
it by the removal of feces, In a word, all meafures ap- 
plied to the inflamed intefline fhould be mild; fince forcible 
ones cannot but augment the inflammation, upon which the 
impeded fun@tion of the organ depends. By way of glyf 
ter, therefore, alittle common falt, magnefia vitriolata, or 
infufion of fenna, with gruel or'warm water, will probably 
anfwer every good purpofe that can beexpected from fuch // 
an expedient, Tobacco fmoke has been eften ivjefted when 
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milder means have failed, or infufions of tobecco ; but their 
fuccefs, we believe, has not been often experienced. Ini 
deed tobacco injeétions are liable to produce great ficknefy 
and irritation, if that herb be not olal in very {mall quan- 
tities. i 

The extreme ficknefs which often accompanies enteritis, 
and by which every thing that is taken into the ftomzch, 
whether hquid or folid, is~rejeted, renders it difficult, in 
fome cafes, to produce any effect upon the bowels by in- 
ternal medicine. In:this cafe, the irritability of the flomach 
may be quicted by the faline effervefcing draught, or by a 
{mall opium pill, or, if this be rejected, by an opiate given 
ina glyfter; after which the neceflary laxative medicines 
may be retained, and accomplifh the intended obje&, It 
fhould be obferved, however, that the ftimulus of opium 
will prove rather injurious than ufeful, while the inflamma- 
tion is unfubdued. 

Where the inflammation has arifen from ftrangulated 
hernia, the operation, by which the ftrangulatien is re- 
moved, and the iuteftine returned into its place, can alone 
fave the life of the patient. See Hernia. 
We havealready had occafion to allude toa remedy for 

conftipation of the bowels, which has’ been recommended 
as a lait refource, namely, a quantity of crude quickfilver ; 
and to point out the abfurdity of the hypothefes, which 
have led to its ufe, as wellas fome of the ill confequences 
of it. Sydenham reprobates the prattice, which appears 
to have been firft adopted about histime. Loe. cit. p. 76. 
See CoNsTIPATION. ‘ 
When the inflammation of the inteftines has been fub- 

dued, the utmoft caution fhould be employed, with a view 
to the prevention of a relapfe, to which the convalefcent 
from enteritis is extremely liable. A thin, fpare, and laxa- 
tive diet, confifting of vegetable fubftances, of gruels, or 
barley water, or thefe mixed with milk, muft be adhered to 
mott rigidly for a confiderable time after recovery; and all 
acrid, itimulating fubitances, or thofe which are difficult 
of digeftion, fhould be moft fcrupuloufly avoided. The 
moft fatal effets have been obferved to take place, in fome 
inftances, from returning too foon to ordinary diet, after the 
removal of. inflammation ot the bowels. In order to guard 
againft a future recurrence of the difeafe, the application of 
cold to the abdomen and feet fhould be prevented by warm 
cloathing ; and the occurrence of coftivenefs at ail times 
avoided, by laxative diet or medicine, fo that no accumu- 
lation of feces can take place, aud the fleady aétion of the 
bowels be conftantly preferved. 
ENTERMEW. See Fatcon. 
ENTEROCE'LE, (from ej:or, an intefline, and »na7, 

a tumour, or rupture,) in Surgery; a hernia is fo termed,. 
when its contents are entirely compofed of inteftine. ~ 
ENTERODYNIA, from ixegor, intefiine, and étuvr, 

pein, in Medicine, a term ufed by fome writers, as nearly fy- 
nonymous with colic, but exprefling a minor degree of pain; 
fuch, for initance, as arifes from the irritation of vitiated 
bile, loaded bowels, worms, &c, and which, therefore, lax- 
ative medicinés generally relieve. 
ENTERO-EPIPLOCE'LE, (from #4:p01 an inteffine, 

exsmAcor, the omentum, and xnan, a tumour,) in Surgery, a. 
term applied toa hernia, which contains both a portion of 
the bowels, and a piece of the omentum. : 
ENTERO-HYDROCE'LE, (from sox, an intefline, 

and vdeexntn, a dropfy of the fcrotum,) a fcrotal hernia, 
containing a good deal of fluid. 
ENTEROLOGY, from enrteo, inteftinum, a gut, and Adios, 

ermo, difcourfe,) is properly a treatife of the bowels. 
Though the word is generally underftood to include the. 

contents. 
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“ebay of three cavities, head, breaft, and all the vifcera 
or belly. 
‘ENTERO'MPHALOS, (from stspov, an inteftine, and 

onParo-:, the navel,) a hernia at the navel, and containing 
inteftine. 
ENTERORA'PHE, (from siepov, an intefline, and 

ears a wiure,) a future of the bowels. 
ENTEROSCHEOCELE, (from e1:p0x, an intefline, 

and coxtoxndn, a rupture, or hernia fituated in the ferotum,)a 
ferotal hernia, the contents of which are eatirely compofed 
of inteftine. 
ENTERPEN, 7%, in Falconry, is aterm applied to a 

hawk, when her feathers are wrapped up, fnarled, or en- 
tangled. } 
ENTERPLEADER, in Lew. See InrERPLEADER. 
ENTERPRISE, denotes an undertaking attended with 

fome difficulty and danger. 
Enrerrrist, in Miltary Affairs, appertains rather to 

thofe defultory expeditions which eften prove-of confider- 
able importance in their confequences ; though, perhaps, ap- 
parently trivial, when compared with thofe great events that 
fometimes chara¢terize a campaign. In fome inftances we 
fee the moft decided effe€ts produced by the operations of 
enterprifing partifans, who, exclufive of the quantity of 
forage, and the intelligence they generally afford, diftrefs 
the enemy feverely, by compelling him to a& with fuch 
circumfpection, and fo to ftrengthen his pofitions, as inevit- 
ably muft weaken his other operations, as well as create con- 
fiderable alarm among his troops, ef{pecially when detached 
in expofed fituations. 

In fome countries; detached enterprifes feem to conftitute 
the chief incidents in warfare ; thus, we find that irregular 
corps commanded by baron Trenck were peculiarly 
aétive, and harafied the enemy beyond meafure! ‘Thus, 
alfo, the Croats, the Pandours, and the Pindaries, of the 
Mahratta empire, the Sooties under the late Tippoo, and 
various other fuch predatory eftablifhments, commanded by 
officers of a fuitable difpofition, have ever been famous for 
rubies and for cutting off the fupplies of their adver- 
aries. 
No enterprife, whether military or naval, should be en- 

trufted to the charge or conduét of an individual deficient 
in any one of the requifites for fuch a refponfible, and, in- 
deed, fo arduous an appointment. In the firft place, a 
knowledge of the geography of that country he is to infeft, 
and of the language of its inhabitants, is indifpenfably re- 
quifite. His chara¢ter for marked perfonal courage, and for 
the prompt application of fuitable remedies againft every 
fpecies of difaiter, cr of difappointment, fhould be confpi- 
cuous. He fhould poffefs that kind of deportment which 
preferves the ftri¢teft fubordination, while it fecures the 
affe€tion, aud excites the admiration, of all under his com- 
mand, He fhould be expert in all military exercifes, avd 
poffefs both an aGiive mind, and the foundeit conftitution. 
With-fuch valuable gifts, added to a certain conciliatory 
mode of conduét towards the peafantry, &c. of the dil- 
tri in which he is to carry on his enterprifes, a partifan may 
‘aks wonders, and far outdo all the exploits an equal num- 
er of regulars could achieve under a lefs capable leader. 

The truth is, that, generally {peaking, foldiers and failors are 
mere automatons, aéting under the direétion of an expert 
machinilt, whofe chara¢ter is ever appreciated according to 
the fuccefs of his movements. How far permanent reputa- 
tion may be eftablifhed by the commander of fuch an auxiliary 
force, may be colleéted from that dread which was created 
by the Tarleton legion among the Americans, during their 
Struggle with the mother country, That legion, even at 
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this day, are fpoken of in terms of adinivation, by the very 
people who fuffered fo feverely from the exertions and abi« 
lities of its commander. 

It being, obvious that, on many o¢cafions, an army muft 
depend greatly for fupplies on the attivity and talents of a 
partifan, we cannot too forcibly point out the peremptory ~ 
neceflity which exifts, for the rejeGtion of all who may be 
deficient in the above qualities, without which, it is unrea- 
fonable to expect that any enterprife of moment fhould ever 
be fafe to thofe who might be employed; much lefs could 
it be of fervice to thofe in whofe behalf it might be under- 
taken. Naval enterprifes require no lefs attention in fome 
cafes; though, for the moft part, we find them rather in- 
debted for fuccefs to undaunted bravery, and a moderate 
portion of judgment. Thefe ordinarily are made under 
cover of, or {upported by, fome fufficient force; whereby, 
in cafe of defeat, they are re{cued from total ruin: whereas, 
the military partifan rarely has fuch proteétion at hand. 
ENTERSOLE. See Mezanine. 
ENTERTAIN. This term has, no doubt, crept inte - 

military phrafeology in confequence of the entertainment 
afforded at public-honfes, &c. to fuch candidates as prefer 
a fearlet coat aud a mufket, to a frock and a pitch-fork, 
We cannot fufficiently exprefs our regret, that no better 
mode has been ordinarily brought into praétice, than that of 
plying men with liquor for the purpofe of inducing them to 
inlift. Weare, indeed, rather infidels on the fubject of any 
numerous acceffions to the real ftrength of our armies, in 
confequence of this cuftom: for we have had occafion to 
learn, that a very large portion of the recruits obtained in 
confequence of inebriety, either abfcond at fome favourable 
moment, or prove to be the worft foldiers in their regiment. 
If drunkennefs has been habitual to them, they rarely re- 
linquifh their addi€tednefs to liquor ; and if, on the contrary . 
they had, until the moment of being inlifted, been of a fober" 
difpofition, their peace of mind is totally deftroyed, and they 
ferve without alacrity, without zeal, and generally, too, 
without health: they are often known to fall a prey to 
remorfe ! 
We are fenfible that, {peaking abftraftedly, the affording 

of entertainment to perfons who appear defirons of inlifting, 
may be defended under the plea of ftate neceffity ; but it 
becomes a very ferious queftion, whether the nation does 
not pay confiderably more in confequence of the monies 
expended in this way? alfo, whether it is found policy to 
allow military perfons to be in any fhape concerned in over- 
whelming the fenfes of that man, who is to be for life affo- 
ciated with them, and who will not always be unmindful of 
the condition to which they may have brought him? ‘To 
condemn a practice, faid to be fo neceflary towards our 
fafety as an independent nation, without offering a fubftitute 
of amore favourable defcription, might, perhaps, juftly fub- 
je&t us to the imputation of prefumptuoufly branding the 
exifting cuflom with obloquy, we fhall, therefore, briefly re- 
mark, that, in all probability, not only as many, but more, 

valuable recruits would be obtained by defifting from what 
is vulgarly called entertaining the candidates; and from ex- 
pending a very large portion of his bounty in liquor, raree- 
fhows, and fuch diflipations as ** make him poor indeed !’” 
In place of this, let the'whole of his bounty-money be given , 
to the parifh from which he may have been taken, for the 
fapport of his family ; and let the recruit himfelf be fubfifted 
and cloathed entirely at the expence of the flate.. Should 
the recruit have no family fubje& to parochial aid, or likely 
to be fo, let his bounty money be referved until he fhould 
have ferved a certain time, and then to be given to him in, 
inftalments; fo that he miylt not diffipate the whole ad. 

yeutitioully, 
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ventitioufly, and that he fhould be enabled, from time to time, 
to provide himfelf with various articles of apparel, or of com- 
fort, fuited to his profeffion. 
We cannot clofe this fubje& without flrongly reprobating 

the praétice of ftopping certain fums, for off reckonings, and 
neceflaries. If the foldier is to pay for them, let it be by a 
plain and peremptory reduction of his pay, in exchange for 
which he fhould receive certain articles from government; 
but let there be no account-current between the foldier and 
his officer, for feathers, Jace, buckles, canteens, knapfacks, 
and fuch like: this kind of dealing iets afide that refpect 
which the former ought always to entertain for the latter, 
and, not unfrequently, occafions a certain kind of fufpicion 
by no means tending to promote either efteem or fubordi- 
nation. While reform feems to be the order of the day, 
it may, perhaps, be at leaft fafhionable, if not praifeworthy, 
to point out this as an inftance in which much melioration 
might be very ealily, and fafely, effeéted. 
ENTERTAINMENTS, epule, among the ancients, 

were of various kinds, as, 1. Funeral entertainments, epu/e 
funebres. 2. Entertainments given by the hufband on 
‘bringing home his wife, called epule geniales. 3. 'Thofe be- 
ftowed on the foldiers, called epule militares ; which was 
done before or after an engagement, or on occafion of pro- 
claiming the general imperator. 4. Birth-day entertain- 
ments, cpule natalitia. 

There were many other kinds, denominated either from 
the place where, the perfons by whom, or the occafion for 
which they were given. 
ENTERVIEW, in Falconry, a term ufed for the fecond 

ear of a hawk’s age. f 
ENTHALIUM, in Netural Hiffory, a name given by 

{ome to a fpecies of the tubuli marini, more ufually known 
by the name of penicillum marinum, and pinceau de mer. 
See Penreriyr Marini. 
ENTHUSIASM, ExPouciacpocy a poetic, or prophetic 

rage or fury, which tranfports the mind, inflames and raifes 
the imagination, and makes it conceive and exprefs things 
extraordinary and furprifing. 

The word is derived from the Greek, =:fo:, or sfx:, a 
man animated in an extraordinary manner with the {pirit of 
God ; in whom God is, or whom God animates. Whence 
the verb ebeoialey or evbacicaly and the noun s$ecias, Ony 

enthufiafm: and shecesn:, enthufieff, a perfon fubje& to 
{uch tranfports. 

M. de Piles defines enthufiafm to. be a tranfport of the 
-mind,*whereby it is led to think and imagine things in a 
fublime, furprifing, yet probable manner. 

The-fublime he thinks a neceffary ingredient in the de- 
‘finitiony as being the proper efieét and production of en- 
thufiafm. . 

This is’the enthufiafm felt in poetry, oratory, mufic, 
painting, fculpture, &c. (fee the next article) ; but this 
enthufiafm which belongs to the works of art, is very dif- 
ferent from-that attributed to the fibyls and priefteffes of 
the oracies, and heathen gods, which was little elfe but 
fanaticifm, and confifted principally in grimace, and con- 
tortions of the body. See Oracre and Pyrutan. 

There is a degree of affent, fays Mr. Locke, which; 
with fome men, has the fame authority as either faith or 
reafon; and that is enthufiafm, which, laying by reafon, 
would fet up revelation without it; whereby, in effeG, it 
takes away both reafon and revelation, and fubftitutes ia 
the room of it the ungrounded fancies of a man’s own brain, 
and afflumes them for a foundation, both of opinion and 
conduct. 

Immediate revelation being a much cafier way for men to 
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eftablith their opinions, and regulate their condué by, than 
the tedious labour of ftri& reafoning ; it is no wonder, 
fome have been very apt to pretend to it: efpecially in fich 
of their aétions and opinions as they cannot account for by 
the ordinary methods of knowledge and principles of reafon. 
Hence we {ve, that in all ages men in whom melancholy has 
mixed with devotion, or whofe conecit of themfelves has 
raifed them into an opinion of a greater familiarity with 
God than is allowed others, have often flattered themfelves 
with the perfuation of an immediate intercourfe with the 
pery, and frequent communications with the Divine 
pirit. 
Their minds being thus prepared, whatever groundlefs 

opinion comes to fettle itfelf {trongly upon their fancies, is 
an illumination from the [pirit of God; and, whatfoever 
odd ation they find in them{elves an inclination to do, that 
impulfe is concluded to be a call or direétion from heaven, 
and muit be obeyed. 

This we take to be properly enthufiafm; which, though 
rifing from the conceit of a warm and over-weening brain, 
works, where it once gets footing, more powerfully on the 
perfuafions and aétions of men than either reafon or revela- 
tion, or both together; men being moft forwardly obedient 
to the impultes they receive from themfelves. 

When men are once got into this way of immediate re- 
velation, of illumination without fearch, and certainty with- 
out proof, reafoa is lof upon them; they are above it; 
they fee the light infufed into their underftanding, and they 
cannot be miftaken: like the light of bright fun-fhine, it 
fhews itfelf, and needs no other proof but its own evidence ; 
they feel the hand of God moving them within, and the 
impulfes of the f{pirit, and cannot be miftaken in what they 
feel. But, of this feeming: and feeling, it is a perception 
of an inclination to do fomething, or oF the Spirit of God 
moving that inclination: thefe are two very different per- 
ceptions, and fhould be carefully diftinguifhed. . — 

If they know the thing to be a truth, they mutt do it, 
either by its own felf-evidence, or by the rational proofs 
that make it out to be fo: if they know it to be a truth, 
either of thefe two ways, they in vain fuppofe it to be a 
revelation ; for thus, all truths, of what kind foever, which 
men uninfpired are enlightened with, come into their minds. 
If they fay, they know it to be true, becaufe it is a revela- 
tion from God, the reafon is good; but then it will be de- 
manded, how they know it to be a revelation from God? 
If they fay, by the light it brings with it, they fhould con- 
fider, whether this be faying any more thaa that it is a re- 
velation, becaufe they believe it to be true; forvall the 
light they {peak of is but a {trong perfuafion of their own 
minds that it is a truth, which is a very unfafe ground to 
proceed on, either in our tenets or actions. True light 
in the mind is nothing elfe but the evidence of the truth of 
any propofition; and if it be not felf-evident, all the light 
it can have is from the clearnefs of thefe proofs upon which 
it is received. See EvipEncE. 

God, when he makes the prophet, doth not unmake the 
man; he leaves his faculties in their natural flate, to enable 
him to judge of his infpirations, whether they be of divine 
original or not. If ne would have us affent to the truth of 
any propofition, he either evidences that truth by the ufual 
methods of natural reafon, or elfe makes it known to be a 
truth which he would have us aflent to by his authority ; 
and convinces us that it is from ‘him, by fome marks which 
reafon cannot be miffaken in. Effay on Hum, Underit. 
book iv. chap, 19. 

The holy men of old, who had revelations from God, 
had fomething elle befides internal light, of ailusance in 
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their own minds, to teftify to them that it was from God ; 
they had outward figns to convince them of the Author of 
thofe revelations ; and when they were to convince others, 
they had a power given them to juftify the truth of their 
commiffion from heaven ; and by vilible figns, to affert the 

_ divine authority of the meflage they were fent with. Mofes 
faw the bufh burning without being confumed, and heard a 
yoice out of it. God, by another miracle, of his rod 
turned into a ferpent, aflured hitn likewife of a power to 
teftify his miffion, by the fame miracle repeated before thofe 
to whom he was fent. 

Enthufiafm is defined by Dr. Hartley (Obf. on Man) 
to be a miftaken perfuafion in any perfon, that. he is a pe- 
culiar favourite with God; and that he receives fupernatural 
marks thereof. The. vividnefs of the ideas of this clafs 
eafily generates this falfe perfuafion in perfons of ftrong 
fancies, little experience in divine things, and narrow under- 
ftandings, (and efpecially where the moral fenfe, and the 
{crupulofity attending its growth and improvement, are but 
imperfetly formed,) by giving a reality and certainty to 
all the reveries of a man’s own mind, and cementing the 
affociations in a preternatural manner. It may alfo be eafily 
contra€ted by contagion, as daily experience fhews ; and in- 
deed more eafily than moft other difpofitions, from the 
glaring language ufed by enthufiafts, and from the great 
flattery and fupport which enthufiafm affords to pride and 
felf-conceit. ‘The ingredients, fays lord Lyttelton in his 
«< Obfervations on the Converfion, &c. of St. Paul,” of 
which enthufiafm is generally compofed, are great heat of 
temper, melancholy, ignorance, credulity, and vanity, or 
felf-conceit. 

The true fources of enthufiafm, fays Mr. Hume in his 
« Effay on Superftition and Enthufiafm,”’ are hope, pride, 
prefumption, a warm imagination, together with ignorance. 
From the influence of thefe caufes arife raptures; tranfports, 
and furprifing flights of fancy ; and whilit confidence and 
prefumption {till increafe, thefe raptures, being altogether 
unaccountable, and feeming quite beyond the reach of our 
ordinary faculties, are attributed to the immediate infpira- 
tion of that Divine Being, who is the objeét of devotion. 
In a little tithe the infpired perfon comes to regard himfelf 
as a diftinguifhed favourite of the Divinity; and when 
this hitendy once takes place, which is the fummit of 
enthufiafm, every whimfy is confecrated. Human reafon, 
and even morality, are rejeéted as fallacious guides; and 
the fanatic madman delivers himfelf over, blindly, and with- 
out referve, to the fuppofed illapfes of the fpirit, and to 
infpiration from above. 

Devotion, undireted, or unreftrained by reafon, dege- 
nerates into enthufiafm, or a religious phrenfy, founded 
in an apprehenfion of a prefent Divine energy on the mind, 
to which all its powers are fuppofed to be fubject, and by 
which a perfon is carried on without attention to any thing 
elfe as his guide, and producing not only great perturbation 
of mind, but moft amazing agitations of body. Many in- 
ftances of this kind occur, both in ancient and modern times, 
to the difgrace and injury of rational religion. 

Mr. Hume (ubi fupra) makes feveral refle€tions con- 
cerning the different influences of enthufiafm rasa tak 
(which fee) on government and fociety. He obierves, 
Jif, that fuperftition is favourable ‘to prieftly power, and 
enthufiafm not lefs, or rather more, contrary to it than found 
reafon and philofoply. He obferves, fecondly, that reli- 
gions, which partake of enthuliafm, are, on their firft rife, 
more furious and violent than thofe which partake of fuper- 
ftition; but in a little time become more perile and mo- 
derate. When enthufialm rifes to that height as te infpire 
, A * 

the deluded fanatic with the opinion of divine illuminations, 
and with a contempt for the common rules of reafon, mo- 
rality, and prudence, it produces the molt cruel diforders in 
human fociety ; but its fury is like that of thunder and 
tempeft, which exhauit themfelves in a little time, and 
leave the air more calm and ferene than it was before. 
When the firft fire of enthufiafm is fpent, men naturally, in 
all fanatical fects, fink into the greateft remiffnefs and cool- 
nefs in facred matters; there being no body of men among 
them, endowed with fufficient authority, whofe intereft is 
concerned to fupport the religious {pirit: no rites, no cere- 
monies, no holy obfervances, which may enter into the 
common train of life, and preferve the facred principles 
from oblivion, For the influence of fuperftition, fee that 
article. He obferves, ¢hirdly, that fuperitition is an enemy 
to civil liberty, and enthufiafm a friend to it. 

Entuusiasm, in Poetry, Eloquence, and Elocution, is a 
{pecies of rapturous elevation and fervour, which tranfports 
the writer or fpeaker beyond the limits of apparent rule,. 
and mere methodical propriety. Like genuine fublimity, 
to which it is very nearly allied, and with which it occa- 
fionally €o-operates, in producing the highelt impreffions 
that can refult from human eloquence, it defies, perhaps, 
the exaGinefs of logical definition ; its yery cffence confifting 
in a ftate of feeling, at once fo potent and fo evanefceut, as 
to clude the cautious touch of analyfis. It belongs, there- 
fore, only to perfons of fuperior genius, and by fuch alone 
muft be attempted; fince, like all fuperlative excellencies, 
it verges for ever on the brink of ablurdity ;-and eriticifra 
has never yet been able to erect a fufficient barrier to defend 
its utmoft limits: Like every other paflion, it mutt be felt 
before it can be exprefled; and the mind of the writer cr 
the fpeaker muft be well fortified with knowledge on the 
fubje& he is handling, and the judgment well exercifed in 
the nice difcriminations of tafte, of feeling, and of decorum, 
before he ventures to indulge it in compofition or in de- 
livery, if he addrefles himfelf to the enlightened or educated 
portions of the community, or he will be worfe than difap+ 
pointed of his objet. In circles of a different defcription, 
however, it is evident that the mere femblance of enthu- 
fiafm, unaided by thefe preliminary qualifications,’ feldom 
fails of a very powerful effe&: and, by this quality alone, 
bigotry and fanaticifm frequently accomplifh their end, and 
maintain abfolute dominion over the minds of their ignorant 
votaries. It is therefore fufficiently obvious, that it is a 
quality the orator, if he be fufceptible of it, fhould never 
fail to cherifh; and if he be not fufceptible of it, he is but 
a fragment of an orator, As for poetry, enthufiafm is ad- 
mitted to be its very foul and effence. In the delivery of 
eloquence, or the recitation of poetry, genuine enthufiafm 
is exprefled by a deep and powerful afpiration, by an 
increafe of quantity in all the fyllables principally produced 
by the prolongation and increafe of the power of the voice 
on the fiauide and liquifiable confonants ; a rettrained vehe» 
mence, which, without any of the difgutting effeéts of vocie 
feration, fpreads the undulations of found through an ex» 
tended circle. It is generally accompanied by a confiderable 
dilatation of the noftrils, a protrufion of the eyé-balls, and 
great tenfion and rigidity of the whole mufcular fyltem, 
Shakefpeare, who felt its influence fo frequently, has finely 
defcribed its operation in the {peech of Henry V, before 
Harfeur: 

« Now fet the teeth, and ftretch the noftrils wide, 
Hold hard the breath, and bend up every {pirit, 
To its full height,” 

The whole fpeech is one of the finelt effufions of ehh 
yalm 
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‘fiafm ever penned, and requires in the reciter all the infpira- 
tion of that powerful feeling. 
ENTHUSIAST, ESuzasn} a perfon poffeffed with 

enthufiafm. See Exruusiasm, Fanatic, &c. 
The word is generally underftood in an ill fenfe. It was 

applied by the ancients to a feét of heretics, called alfo 
Maffalians and Euchites; who, as Theodoret exprefles it, 
were denominated enthufiafts, becaufe being polleffed by 
the devil, they believed themfelves divinely infpired. See 
Massarians and Euvcuirss. 
Among us, enthufiaft is fometimes of like import with 

fanatic, and is applied to the Quakers, and ancient Ana- 
baptifts, and modern prophets, from their pretences to 
extraordinary lights, revelations, vifions, impulfes, &c. from 
heaven. 
ENTHYMEME, in Logic and Rhetoric, an argument 

confifting only of two propofitions, an antecedent, and a 
coufequent deduced from it. 

The word is Greek, sSuunux, formed of the verb sSv- 
peizSes, to think, conceive, a compound of « and Supos, 
mind. 

_ Ariftotle calls it the rhetorical or probable argument; the 
{chools, the imperfect fyllogifm, in contradiftinGtion to the 
perfect, which confifts of three propofitions, and is called 
the dialectical argument. 

It mutt be obferved, however, that the enthymeme is 
really a perfect fyllogifm in the mind, and only imperfeét in 
the expreflion, becaufe one of thefe premifes is fupprefled, 
as being fufficiently clear and obvious, and eafily fupplied 
by the underftanding of thofe with whom we difcourfe. 

Thus, in every right-lined triangle, the three angles are 
equal to two right ones ; and confequently, they are fo in 
an ifofceles triangle, isan enthymeme ; the propofition, that 
an ifofceles triangle is a right-lined triangle being omitted, 
as being fufficiently known and granted. 

’ The enthymeme is the moft fimple and elegant of allargu- 
mentations; being what a man, in arguing clofely, com- 
monly makes, without attending at all to the form. Thus, 
that verfe remaining of Ovid’s tragedy, entitled Medea, 
contains an enthymeme:  Servare potui, perdere an poflum 
rogas:” ‘ J was able to fave you; confequently, to have 
deftroyed you.”? All the beauty would have been loft, had 
all the propofitions been exprefled; the mind is difpleafed 
with a rehearfal of what is no ways neceflary. 

Sometimes, alfo, the two propofitions of an enthymeme 
are both included in a fingle propofition, which Ariftotle 
calls an enthymematical fentence, and gives this inftance 
thereof; ‘* Mortal, do not bear an immortal hatred.’? The 
whole enthymeme would be, “¢ Thou art mortal; let not, 
therefore, thy hatred be immortal.” 
ENTIER, in the Manege, is ufed fora fort of refty 

horfe, that refufes to turn, and is fo far from following or 
-obferving the hand, that he refifts it. If your horfe is en- 
tier, and refufes to turn to what hand_you will, provided he 
flies, or parts from the heels, you have a remedy. by putting 
the Newcaftle on him; that is a caveffon, made after the 
duke of Newcaitle’s way. 

The word is French, and is alfo ufed among them to de- 
note a ftone-horfe. 

This term, in its common acceptation, is applied to a 
horfe that refufes to turn, and whofe refufal proceeds from 
the awkwardnefs and ftiffnefs of the body and limbs, and 
fometimes from malice and bad habits, In fome cafes, a 
hurt in his foot, leg, or fhoulder, may be the caufe of his 
refufing to turn to that fide where he feels any pain. A 
‘hurt in his reins or haunches, a curb or {paving, which, by 
hindering him to bend.and reft upon his hocks, may make 
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him guilty of this difobedience. Thefe are evils which art 
can do little towards curing. ‘The term entier, in its figura- 
tive fenfe, in which it is always to be underflood in 
manfhip, means a {tiff horfe, or one that is not {uppled, and 
therefore refufes to turn, from the pain and difficulty which 
he finds in putting himielf into a proper pofture. Accord- 
ingly the Italians, from whom the terms of horfemanfhip 
are chiefly taken and adopted, or naturalized by other na- 
tions, figuratively call a {tiff and undifciplined horfe, a 
whole, entire, or unbroken horfe; which, from the ftiff- 
nefs and tightnefs of his joints and mufeles, is not able to 
bend himfelf, but in turning moves all of a piece, like a 
beam, or bar of iron; while the a@tive and fuppled horfe, 
who can bend himfelf readily, and becomes part of the 
circle he defcribes in turning, may be faid, like a chain, fo 
to loofen and fhift his limbs, as to break and divide himfelf, 
as it were, into parts; whence, perhaps, the term “ horfe- 
breaker,’? for one who forms the paces, and qualifies 
horfes for being rode, Berenger’s Hiltory and Art of 
Horfemanfhip, vol. ii. 
ENTIERTIE, from the French entier, is ufed in our 

Law-books, in contradiftin@tion to moiety, and denotes the 
whole. Thus a bond, damages, &c. are faid to be entire, 
when they cannot be divided or apportioned. 
ENTIRE Lear, in Sy/lematic Botany, folium integerri- 

mum, a leaf whofe edge is not cut or toothed; the term has 
no reference td folium imtegrum, an undivided leaf, which laft 
is deftitute of lobes or fegments, without regard to its 
margin. 

Entire Tenancy, in Law, is contradiftinguifed to 
Jeveral tenancy, and fignifies a fole poffeffion in one man ; 
whereas the other denotes a joint, or common one, in feveral. 
Sce Tenanr and JoinT-TENANT. 

Entire Arms. See Arms. 
ENTITATIVELY, Enr:rative, implies an abftrac~ 

tion, or feparation of all the circumftances,from a thing under 
confideration. 

Thus, a thing is faid to be taken or confidered entita- 
tively, or fecundum entitatem, when confidered nakedly and 
precifely, according to what it is in itfelf, without any thing 
extrinfic. £. gr. Peter entitatively taken, is Peter, as a 
thing, a fubftance, a man, &c. without any regard to his 
being a lord, a hufband, learned, &c. 
ENTITY, in the School Philofophy, a phyfical_ens, or 

being, confidered according to what it is in its natural capa- 
city. Poe : 

_ Some dealers in diftin&tions give us feveral kinds of en- 
tity. 

Or, entity denotes the a@ual effence or exiftence of any 
thinking thing. See Ens. 
ENTLIBUCH, in Geography, a village of Switzerland, 

in the canton of Lucern, the principal ese of a bailliage, 
which extends from the Emme-thal in the canton of Bern 
to the bridge near Wertenftein, about 15 miles in length — 
and 9 in its greateft breadth; and contains 11,000 perfons, 
It is governed by a bailiff, who is always a fenator of Lu- 
cern ; he continues in office two years, and generally refides — 

orfe. — 

pet jet 

in that capital. The bailliage is divided into three diftriGs ; 
the upper, or Efchiifmat, the middle, or Shuepfen, and the 
lower, or Entlibuch ; each of which has its feparate courts 
of juitice, from which an appeal lies to Lucern. The val- 
ley of Entlibuch is watered by feveral rivulets, wiading for 
fome way between two ridges of well-wooded hills, and 
abounding in pi€turefque fcenery. It contains feveral yil- 
lages, of which the principal are Efchlifmat, Shuepfen, and 
Entlibuch, which takes its name from the river Entle, and 
gives it to the whole diftrit, The inhabitants chiefly fol 
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low agriculture ; they rear large quantities of horned cattle, 
fheep, goats, and fwine; they alfo make and export cheefe in 
great abundance. The peafants of Entlibuch are much efteem- 
ed for their independent fpirit, vigour, and {trength; and are 
remarkable tor keennefs and vivacity, for great quicknefs in 
repartee, fora peculiarity of garb, and for many ftriking 
cuftoms, which diftinguifh them from the natives of circum- 
jacent diltricts. The valley of Entlibuch may be confi- 
dered as one of thofe parts which unite with the mild and 
cultivated the wild and rugged fcenery of Switzerland; 
its acclivities gradually afcend and terminate in mount Pi- 
late, whofe barren top is feen towering above the fertile and 
well-wooded hills. In the 13th century, Entlibuch was 
fubject to the counts of Wolhaufen, and came by purchafe, 
in 1299, to the emperor Albert. In the following century 
it was held as a fief from the houfe of Auftria by feveral 
fucceffive counts; till the nation, grievoufly oppreffed by 
Peter of Torrenberg in 1386, threw itfelf under the 
protection of Lucern. That republic continued to poffefs 
Entlibuch, as a feudal tenure under the houfe of Anttria, 
till the year 1405; when the archduke Frederic renounced all 
the rights of fovereignty. For above a century and a half, 
the inhabitants, inflamed with a defire of independence, and 
excited by the example of the popular cantons, frequently 
rofe in arms, and attempted to eftablifh a democracy, but 
without fuccefs. Their lait infurrection broke out ia 1653 ; 
fince which time they have continued in a ftate of perfect 
tranquillity under the adminiftration of Lucern, enjoying, 

. with contentment, the privileres with which they are en- 
dowed. he peafants of Entlibuch were diltinguifhed by 
their attachment to the government, and by their decided 
oppolition to French principles, during the late revolution. 
Coxe’s Travels in Switzerland, vol. i. 
ENTOGANUM, in Botany, Gertn. f€. 68. 

Meticorr. 
ENTOMOLITHUS, in Natural Hiffory and Mixeral- 

ogy, is the name of a genus of the animal order of remains 
(reliquia, or reliéts) of a former race of beings, which in- 
habited the earth or its waters, and includes the different 
kinds of infeéts found in a foflil ftate. According to Mr. 
Willian Martin (Outlines of the Knowledge of extraneous 
Foffils, p. 191), the effential charaGers, or diagnoftics of 
the permanent f{pecies in this genus, are to be fought, in 
«the upper external covering of the thorax, united to that 
of the abdomen ;”’ the temporary fpecies of this genus are 
to comprife the detached head, thorax, abdomen, limbs, 
&c. of foffil animals, refembling the recent fpecies of in- 
fe&ts. See Reriguia. 
ENTOMOLOGY, the fcience of infects, or, as literally 

rendered from the Greek, a di/cour/e on infecis; the term by 
‘which the fludy of thefe animated beings is exprefled. 

« Infeét, from infectum, Latin, is of later origin than Zou, 
the term made ule of by Ariitotl, who flourifhed in the 
fifth century, before the Chriftian era, and was invented 
much earlier than the time of that celebrated philofopher. 
Ariftotle defines it to fignify an animal which by incifions 
is nearly fevered into two or more parts, and the Latins, lon 
before the time of Pliny, (who lived in the reign of Tituoy} 
employed the word infedum, from infecor, which precifely 
bears the fame interpretation. 

. The infe& race conttitutes the mott confiderable portion 
of the whole clafs of organized bodies poflefling the vital 
principle of life. Lhe number of aquatic beings concealed 
from our refearch in the depths of the ecean cannot be within 

. the reach of human eftimate ; it isto the terreftrial tribes, or 
thofe whieh inhabit the furface of our globe, that we alone 
allude; and the entire amount of thefe, including every order, 
Vou. XII. 
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is confeffedly inferior in point of number to the fingle clafs 
of infects. Among the larger animals the difcovery of a 
few new fpecies, or of individuals not correétly afcertained 
before, is efteemed of confequence ; but fo extenfive are the 
limits of entomology, that the difcovery of a multitude of 
infects under the fame circumftances fail to excite aftonifh- 
ment, though it may awaken curiofity; and, indeed, its 
frequency feems calculated tu confirm the commonly received 
opinion, that the infeét race, in the diverfity of {pecies, 
much more in the number of its individuals, muft be almoft 
boundlefs. 

In this view the {cience of entomology becomes one of 
the moft important that can engage the mind of the natural 
philofopher. It is the difficulty of difcriminating the par- 
ticular affinities and chara@ters of thefe beings, arifing from 
their amazing number and variety of form, in addition to 
their minutenefs, that more ftrongly enforces their claim to 
his confideration. The naturalift who neglects the ftudy 
of infects, cannot deferve our refpect as a general obferver of 
nature. His views are partial ; his enquiries circumferibed ; 
he regards only an inconfiderable portion of animated na- 
ture; and his remarks are confined chiefly to thofe which, 
from their magnitude and diftinétnefs of charaéter, prefent 
the leait obftacle to inveftigation. 

The itudy of every clafs of animals is indifputably atten@- 
ed with peculiar advantages ; and in none is this affurance 
more clearly manifefted than in the tribe of infe&s. In the 
mazy labyrinths of entomology, the naturalift will find abun- 
dant fcope for the exereife of his zeal and application, and 
in the courfe of his enquiries the full exertion of his penetra- 
tion will be oftentimes required to the afcertainment of truth. 
The amazing number of {pecies it embraces; their forms 
fo extraordinary ; fo infinitely varied ; and yet fo gradually 
approximating through an endlefs feries of tranfitions- from 
one {pecies to another ; the divertity of ftru€tare obfervable 
in their antennz, their limbs, bodies, wings, and every other 
particular which conflitute the effential differences of their 
orders, genera, and {pecies; added to the furprifing changes 
in form which the generality of infe&ts undergo at ftated 
periods of their life :—thefe are circumftances which con- 
tribute to render them objects of the moft curious {pecu- 
lation to the naturalift, and we hall venture to affirm, 
that it is from a knowledge of thefe, their charaéters, 
tranfitions, metamorphofis, and the various modes of life 
thefe little beings are deftined to purfue, that he will obtain 
a more intimate acquaintance with the great laws of animated 
nature, than can poflibly be derived from the contemplation 
of any other tribe in the creation. 

As infeéts furpafs all other animals in their number, varie- 
ty, and fingularity, fo alfo if is a natural inference that they 
muft deferve the greateft Mare of attention. The hiltory 
of thefe creatures abound with the moft valuable information 
in a philofophie view, and flrongly recommend the fludy to 
the attention of every curious oblerver, Entomology pof- 
fefles many other attractions, fome at leait of which have 
not been well confidered. The only ong to which we fhall 
particularly advert at this moment, is the beauty of infeéts in 
general, a pointon which there can be no difference of o;i- 
nion. Thefe little creatures are rendered engaging from the 
gaiety of their natural hues: from combining oftentimes 
with the moft graceful forms a difplay of colouring very 
far excelling in {plendour, vivacity, delicacy, and harmony of 
difpofition, that beftowed by the hand of nature on her other 
works, One defeét in their appearance mutt be neverthe- 
lefs conceded; and this may be regarded in point of beauty 
as a material deficiewcy indeed: they are not always fo cont) 
dgrable in magnitude, as to become, even with thefe embel. 

. Sy lifiments, 
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lifhments, ftrikingly attractive: were they only equal in fize 
to the minor tribes of birds and animals, their unrivalled 

elegance would certainly render them objects of high efteem 
in the general opinion of mankind. 

But the diminutivenefs of infets ought to operate in a 

contrary manner on the mind of the philofopher, While 

this caufe oppofes the greater difficulty to the ftudy, it 

fhould more itrongly incite inveftigation. This we are aware 

is not always confidered as an inducement, and the dimi- 

mutivenefs of thefe creatures has been fometimes urged as a 

reafon that they do not merit the attention beftowed upon 

them. However injudicious this opinion ought in candour 

to be conceived, it has obtained the countenance of many ; 

and among the number, of fome men at leaft who, from their 

fuperiority of taleut, might be deemed incapable of advancing 

fuch an argument againft the ftudy of any department of 

natural fcience. ‘Thus the ingenious Buffon, whofe atten- 
tion, as is well known, was reftrited to the larger tribes of 

animals, intimates its inferiority in language {fufficiently 

pointed. ‘ Who (fays this lively author) gives us the 
grandeft and moft magnificent ideas of the creator of the 

univerfe ? he who reprefents him in the plenitude of his 

power, dire&ting the formation of funs and of planets, and 

guiding the revolutions of worlds, or he who difcovers him 

bufied in regulating the economy of a hive of bees, or 
deeply engaged in folding the wings of a beetle ?”? 
How different is this from the fentiments exprefled by 

other philofophers, who, with more enlarged and liberal 

views, have held every branch of natural fcience in its proper 

eftimation! There are many who even affign a higher 

dggree of perfection to the infe& race than to other clafles of 

animals. We learn the opinion of Pliny from his own words. 

« In his tam parvis tamque fere nullis que ratio! quanta 

vis! quam inextricabilis perfeétio!”? Boyle declares, that 

for his own part his wonder was more excited by the con- 

templation of a mite than an elephant ; and Reaumur {peaks 

more decidedly to the fame effect, in language worthy of 

repetition. Pourquoi, (fays this author,) craindrions-nous 

de trop louer les ouvrages de !’Etre Supréme? Une ma- 

chine nous paroit d’autant plus admirable, et elle fait chez 

nous d’autant plus d’honneur 4 fon inventeur, que, quoiqu’ 

auffi fimple qu’il eft poffible par rapport 4 la fin a laquelle 

elle eft deftinée, il entre dans fa compofition un plus grand 

nombre de parties, et de parties tres-différentes entre elles. 

Nous avons une grande idée du génie de Pouvrier qui a fu 

réunir et fait concourir a la méme fin, autant de parties 

différentes ct néceffaires. Celui quia fait, les machines ani- 

mées que nous appelons des infectes, n’a_affurément fait 

entrer dans leur compofition que les parties qui devoient 

y étre. Combien, malgré leur petitefle, ces machines nous 

doivent-elles paroitre plus admirables que celle des grands 

animaux, s’il eft certain qu’il entre dans la compofition de 

leur corps beaucoup plus de parties qu’il n’en entre dans 

celle des corps énormes des élephans et des baleines ! Pour 

faire paroitre au jour un papillon, une mouche, un fearabée, 

en un mot, tous les infe&tes, qui ont a fubir des transforma- 

tions, il a fallu au moins faire Pequivalent de deux animaux, 

faire une chenille dans laquelle le papillon prit tout fon ac- 
croiffement, faire des Jarves dans lefquelles la mouche et la 
fearabée puffent croitre”. Swammerdam is impreffed with 
the fame idea. “ After an attentive examination (fays this 
writer) of the nature and anatomy of the fmalleft as well as 
the largeft animals, I cannot help allowing the leaft an equal 
or perhaps a fuperior degree of dignity to the former. If, 
while we diffe with care the larger animals, we are filled 
with wonder at the elegant difpofition of their parts, to 
what an height is our aftonifhment raifed, when we difcover 

all thefe parts arranged in the leaft, in the fame regular mans 
ner! Notwithftanding the fmallnefs of ants, nothing pre- 
vents us from preferring them to the larger animals, if we 
confider either their unwearied diligence, their wonderful 
ftrength, or their inimitable propentity to labour.’” 

Another objeétion, for we fhall not term it argument, has 
been advanced againft this ftudy, the validity of which can- 
not be fo thoroughly examincd in this place as we could 
with ; it has been {tated, that becaufe infeéts furnith few of 
the articles of life they deferve no confideration. ‘I'bis 
is the language of ignorance, and fuch as we could ealily 
fhew to be of the mott futile kind. The ttudy of thefe 
creatures is as replete with utility ; and the knowledge ot 
them as eflential to the benefit of mankind, as moft other 
branches of fcientific purfuit ; nor fhall we feruple to aver, 
that in this particular refpect entomology claims a decided 
fuperiority over every other department of zoology. But 
the faét is evident, that the importance of this fcience, at 
leaft in Britain, has never been duly appreciated, and this 
arifes from the mot obvious of all caufes, that it has not 
been fufficiently explained. 

Infeéts may properly be divided into two kinds, thofe 
which are either direétly or remotely beneficial, er inju- 
rious to the purpofes of mankind. Many infeéts, it is 
true, do not feem to affect us in any manner; but ap- 
pearances in this refpeét, let it be obferved, are not always 
to be relied upon. Others, and the number of thofe is 
very great, moft affuredly fall within the denomination of 
one or other, and even both the firft mentioned kinds, and 
for this reafun ought furely to demand our attention. In: 
the ordinary concerns of life it is deemed of as much, if not’ 
greater confequence, to know our enemies, and afcertain the 
powers of annoyance they poffefs, as it is to learn what? 
benefit we may be able to derive from our friends: let us 
apply this plain and rational argument to the Rudy of infeGs, 
and we think it will appear equally confiftent, when we 
affert that it is as important to know thofe which are inju- 
rious to our intereits, as thofe which contribute to our ad- 
vantage. When we are convinced in what refpeéts particu- 
lar infe@ts have the means of doing us injury, we may guard 
againit their attacks, or apply a remedy to the evil, and if 
we negle& to obtain thofe fervices from the beneficial kinds 
which they are defigned by nature to afford us, it can be no 
proof of our wifdom. 

Left, to the fuperficial obferver, our allufion to the utility 
of infe&ts fhould appear theoretical, while the noxious pro- 
penfities of others may be too fully experienced in the af- 
fairs of agriculture, horticulture, and throughout the va- 
rious branches of domeftic economy, to admit of doubt, we 
fhall be more explicit in this obfervation. The ravages of 
infe&ts upon vegetation are detrimental to us; but let it be 
remembered alfo, that even in thefe depredations they fomes 
times repay the injury they commit. ‘The locuft itfelf, the 
moft deftrutive of all infe&ts, and whofe myriads fpread de- 
folation through the vegetable world, are not unpreduGive 
of advantage, except on fome very extraordinary occafions,. 
when their multiplication exceeds all bounds.. At other 
times they deprive mankind of a certain portion of his ve- 
getable food, and, in return, their bodies afford him animal 
nutriment of a wholefome and palatable kind, and in infi- 
nitely greater abundance. The various forts of locufts are 
the common food on which the inhabitants of many parts of. 
the world, at particular feafons, chiefly fubfift, The 
honey of bees, both of the wild and domeftic kinds, con- 
ftitute another primary article of food in many warm coun- 
tries, in the prefent as in ancient times. The hydromel: \ 

of the Ruflians, an excellent and delicious drink, is pres 
pared 
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pared from honey, as our beverage is’ from malt. The 
various tribes of filk worms, (for of this kind there are 
feveral {pecies,) furnifh materials for the raiment uni- 
verfally worn by all ranks in the eaftern parts of the 
world, and hence in thofe countries the filky produce of 
thefe induftrious little beings is of as much real confequence 
to them, as the fleecy coat of the fheep is to us the itaple 
article of clothing; as an object of traffic, filk is one of the 
utmoft importance in China and Tartary, and in thofe parts 
the paper in common ufe is alfo manufactured from the re- 
fufe of the fame material. The extenfive ufe of wax in all 
ages is well known; but it is lefs generally underftood that 
wax is not the produce of the bee alone; the wax infect 
of Chinais a very different creature, a {pecies of cicada in the 
larva ftate, and which, with the addition of a vegetable oil, 
forms the mixture of which the candles of that country con- 
filt. (Doaov. Inf. China.) Certain infects are employed 
with fuccefs in medicine, and a further number might be 
applied to the fame purpofe; many others might be alfo 
rendered ufeful in the arts, and laftly, we need only advert to 
the valuable properties of the different fpecies of cochineal 
in the art of dyeing, to prove the abfurdity of an opinion 
very generally prevalent among us, that infects are a race of 
creatures too infigniticant to deferve the notice of mankind ! 

But, were all thefe benefits unknown ; and allowing that 
the ftudy of infects did not feem to be produétive of any 
fubftantial advantages, how abfurd would it ftill be to treat 
fuch a fair and extenfive portion of the creation with negle&. 
The objeGiion that they are in no manner conducive to our 
interefts, even if founded in truth, would be no evidence of 
the frivolity of the {cience itfelf, unlefs we are to conclude 
that the only enquiries which merit the rational attention 
of mankind, are thofe which tend to the gratification of 
felfithnefs. If this be admitted as a plaufible objection, how 
many objeéts of philofophical invefligation mutt be rejeéted 
as frivolous! 

From the earlieft period of which any authentic records re- 
main, this race of animals has obtained the attention of every 
civilized age. The ftudy of thefe creatures has not affuredly 
been cultivated with equal ardour at all times, nor has every 
country produced entomologifts of confiderable talent. It 
will be fufficient to fhew, that the {eience itfelf has never re- 
mained in utter negleé, from the remoteft period in which 
the light of natural knowledge dawned upon the intellec- 
tual horizon of man. The experience of all ages diftin@lly 
proves the charge of frivolity to be inapplicable to this fludy : 
many advantages, befides thofe above enumerated, have been, 
and continue {till to be, derived from this fource; and it is 
furthermore deferving of our obfervation, that among the 
number of its votariesin diftant periods of the world, we 
trace the names of the moft diftinguifhed charaéters that 
adorn the page of hiftory. Perhaps we are at this moment 
addreffing,among the circle of our readers, fome at leaft who, 
nurtured in habitual indifference towards the fubjeé& under 
difeuffion, have incautioufly fallen into the error of confi- 
dering itas a trivial purfuit. But we are not without ex- 
peGtation, that even the flight obferyations which the limits 
of our paperallow, will direét their attention with more li- 
berality towards this fubjeét, and we fhall not hefitate to 
think in the refult of this, they will eafily conceive much 
ftronger arguments in its favour than we have adduced. T’o 
the ‘dle, or the thoughtlefs confirmed in prejudice, it would 
bein vain to offer any reafon in its behalf, and to thofe we 
fhall obferve with brevity, that whatever opinion oan may 
be inclined to entertain of its frivolity, the {cience of ento- 
mology will be found in every civilized age and country to 
haveengaged the ftudy ef men endowed with talents as 

{plendid and judgment as refined, as the moft exalted for 
ability among thofe who affect to treat it unworthily. 

Thefe obfervations opportuncly introduce to our confider- 
ation a review of thofe writings which have contributed to 
enlighten the paths of fcience in this particular ftudy. The 
number of thefe; the value and intereft which muft una- 
voidably attach to their contents; and the names of thofe 
illuftrious characters by whom many of them were produced, 
will fully fan@ion, it is prefumed, the affurances before 
advanced. Thefe works, even in point of number alone, we 
have no doubt will be found infinitely more confiderable 
than moft imagine; and this circumftance, independently 
of any other, tends to prove that we are not fingular in our 
commendation of entomology cither as an inftruétive or 
ufeful fcience; as morally, and intelleétually beneficial 5 
for thofe who write on any fubject like the prefent, 
muit be impreffed with fome idea of its importance, 
and thefe opinions may be collected uniformly from the 
labours of writers on the ftudy of infeéts. 

As we deem this fubje& of confequence, it is our decided 
wifh, even in the curfory view to which our limits are re- 
{tri€ted, not to omit the mention of any work, however flight, 
that has been produétive of material information. Our 
{tri€tures, it will be underftood, are confined to thofe we have 
had fufficient opportunity to confult with fome attention ; 
for this we contider due, in candour, to the re{fpeétive wri- 
ters whofe labours are devoted to the elucidation of {cience. 
Sometimes we may be inclined to exprefs ourfelves with 
warmth in favour of merit, neglected, “orgotten, mouldering 
in decay, or which, from latent motives, has never been 
fufficiently appreciated by Jater authors. If we err in this, 
let it be remembered, that in the truth of criticifm we often- 
times evince more judgment in beftowing praife, than 
awarding cenfure. But we with it to be explicitly under- 
{tood, that we do not confider it within our province, at 
prefent, to enter at large upon a critical analyfis of the 
multitude of writings before us. Our only objeét is to point 
out the exiftence of the moft valuable works that are extant 
within our own knowledge, deferibing at the fame time the 
leading intention of their authors refpectively : the collateral 
remarks can be only thofe immediately incidental to fuch in- 
veltigation. ‘The feveral works enumerated will be adverted 
to, as nearly as poffible, according to the order in which 
they appeared before the world; and hence our review, 
however curfory, will be attended with this peculiar advan- 
tage, that it will ferve to point out the progreflive improve. 
ments the fcience has derived from the labours of each {uc- 
ceeding author, in a more perfpicuons form than could per- 
haps be accomplithed in any other manner. It will alfo by 
this means be found calculated to afford the general reader 

An Hiftorical view of the Rife, Progre/s, and Prefent State 
aj® Entomology. 

The deftruétion of the great public libraries of antiquity 
has for ever deprived us of the means of afcertaining 
precifely to what ftate of perfeétion this branch of f{cience 
had attained, till within about two thoufand years of the 
prefent period. Of thofe times a few feanty memorials 
alone remain, fufficient, however, to teftify that the ftudy of 
infe€ts had then made fome progrefs, and was held in eftima- 
tion, Whatever may be our ideas with regard to ftill earlier 
times, it would be needlefs to obtrude them in this place. 
We thall obferve only, that fome books muft have been 
written on the fubjeét before the exiftence of thofe which 
have defcended down to us! the reputation of fuch writings 
is preferved, and in certain inftances the names of authors 
recorded in the very earlieft of thofe works at prefent extant, 
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which clearly demonftrates the truth of this opinion. 
Time has not {pared the labours of any writer on this fubject 
of more remote date than the third, fourth, and fifth century 
before the Chriftian era, and the amount of thofe which have 

furvived is {mall indeed ; but inconfiderable as they are, in 

point of number, we may, notwith{tanding, collect from them 

that the fludy of infects, in thofe days, held a rank among 

the Jiberal purfuits of their philofophers. 
We may, indeed, proceed fill farther in this retrofpect, if 

the facred writings of the Hebrews be confidered. Thefe 
abound with paflages relating to particular kinds of infects, 
as the locufl, the caterpillar, flies, and vermin. Mofes, the 

earlieft of the infpived writers, had probably acquired fome 

k-.owledge of thisfubje€, in common with the other f{ciences, 

from the fages of Egypt ; and among the books of Solomon, 
now loft to the world, it is recorded that he treated on 
infe@s, or “ creeping things.’ ; 

Hippocrates flourifhed in the Soth Olympiad, or fifth 

century before the Chriftian era; he wrote on infects, as we 

are told by Pliny, in whofe time fome remains of the ento- 

mological obfervations of this celebrated character were pro- 

bably extant. The writings of the early Greek aad Latin 
writers, quoted by Pliny, afford extraéts from this production 
of his labour. 

The fucceeding age gave birth to that diftinguifhed na- 

tural hiftorian and philofopher Ariftotle: the production 

of whofe labour, his hiftory of animals, is worthy of the pa- 

trouagé beftowed on its author by the conqueror of the 

univerfe. No one can impartially perufe this ineftimable trea- 

fure of antiquity without confeffing the intimate knowledge 

its writer mult have pofleffed of the great arcana of nature. 
This work of Ariftotle is rather of an elementary kind, 

embracing a general, wide, and comprehenfive view of the ani- 

mated creation, and does not, except on particular occafions, 

defcend to the defcription of individuals or Species. The 

infeét tribe is treated under different points of comparifon 

and view in feverah parts of the work. Inthe feventh chap- 

ter of his firft book, he informs us, that the name #viowa is 

generic, or that of a family, and that they conititute one of 

his four orders of exfanguineous animals, and points out with 

great accuracy in what refpect they differ from the mol- 
Jufea, cruftacea, and teftacea, the cther three families of 

this clafs of animals. By exfanguineous he means only that 

they have no red blood, for he {peaks generally to their bo- 

dies being retained in a) ftate of moifture by other fluids. 

The firlt chapter of the fourth book affords a definition of 

the effential chara@ter of infeGs, which confifts in the inci- 

fions or cuts either on the back or belly, and fometimes on 

both, by which their bodies appear to be almott divided 

jato two or more parts. But that portion of his work 

which is more particularly devoted to infects, is entitled 

fTepe tay ards xo pizy Tay ey topwr. In this he more fully de- 

feribes infeéts to confift of three parts, the head, trunk, 

and belly or abéomen; the fecond part, or trunk, is denomi- 

nated an intermediate portion, correfpouding with the back 

and breaft in other animals ; and he alfo mentions as a cha- 

rater of infeéts that they are furnifhed with feet. 

The fubfequent paflages defcribe different genera, or, as 

termed, tribes of infeéts, in which he treats of thofe which fly 

and thofe which walk. Among thofe furnifhed with wings, 
he {peaks of fome having thefe parts entirely naked, and 
others that have them prote¢ted by a fheath, or covering, asin 
the beetle kind; as he furthermore ftates, that in fome beetles 
thefe fheaths divide or open when the infe& flies, and that 
in others they are infeparably united. The infects which 
have naked wings, he obferves, poffefs either four, as in the 
bee, or two, like the nrafca or common fly, Some of thofe 

with four naked wings have ftings at the end of the body, 
while beetles, and infeéts with two naked wings, are deft tute 
of this apparatus; but fome ef the latter, he tells us, have a 
probofcis or inftrument at the mouth, by means of which 
they draw blood from other animals. ‘The horns before 
the eyes (by which he means the antenne) attract his 
obfervation, and thofe ef the papiliones and grylli are par- 
ticularly defcribed. In his remarks on the different ftru€ture 
of the feet, thofe formed for leaping are exemplified by thofe 
of the locuft, and are compared to the potterior iget of 
{pringing animals. The humming noife of certain infeés 
in ficht, the eruca, and various other circumftances relative 
to this clafs of animated beings, have interefted the philofo- 
pher in this chapter. 

The attentive entomologift will feel deeply fenfible of the 
accuracy of every expreffion, though’, and fentiment, im- — 
plied in the above-mentioned paflages. He will be furprifed 
at their confiltency. Their accordance with the entomo- 
logical definitions of the beft modern fyitematifts will ex- 
cite farther comparifon ; and in the refult of this inquiry it 
mutt be obvious, that with the acquired knowledge of two 
thoufand years fince his time, fo faras he does proceed, we 
cannot materially amend his obfervations. This will be ad- 
mitted ; and at the fame time we believe even a curfory per- 
ufal of the whole work will ferve to thew, that whatever 
might be the merits of Ariftotle, and we allow them to be 
tranfcendent, thefe writings evince too much acquaintance 
with the {cience of nature, to be the produce of any indi- 
vidual genius fhining with unborrowed light. When we 
reflet upon the flow and gradual progrefs with whieh all 
human knowledge is developed, we are really convinced 
that the {cience of nature mult have made fome confiderable 
advancements before his time ; and that he has derived many 
eminent advantages from confulting the works of more an- 
cient naturaliits : men whofe original labours have been loft 
to pofterity for ages, and the only traces of which at prefent 
extant are to be found embodied in his pages. 

Elian, in his work on animals, TWEPI ZQQN IAIOTHTOY, 
appropriates feveral detached chapters to particular kinds 
of infeéts, withont entering in a methodical manner into the 
hiftory of the tribe. ‘Thofe he does include are deferibed 
with attention: as, for inftance, the fcorpions, Exoeriwy ; 
ants, Mugurxe; f{piders, “Agexxe; crickets, Tiriiyay; the 
generation of wafps, Msg) +2 DPnxi» yertcews 3 Of cantharides, 
ray xareiay Kabaghow, &C. 

The Greek poet Philc, called alfo, from his fuperior 
knowledge of natural hiftory, ‘* Phile Sapientiffimi,”? intro- 
duces fome pleafing poetical effufions relative to infe&ts among 
his poems on animals. The manners of the cicadx, and the 
bees, terityax, and pedswav, are very prettily defcribed in 
verfe by this writer. He entertains the fame idea as Elian, 
that the cicadz, by which he means the cricket, (not the 
infe&t named cicada by Linnzus,) lived on dew; and that 
the female was mute, while the male “ enchanted the grove 
with the harmony of fong.”? He {peaks alfo of the lam- 
pyris, and various other infe@ts. The beautiful ode of 
4\nacreon to the cicada is familiar to many. ; 
Among the Greek writers who immediately, or within a 

few centuries after, followed Ariftotle in treatin ine 
feé&ts, were Democritus, Neoptolemus, Ariftomachus, Phi- 
liftus, Nicander, Menecrates, Dionyfius Mago, Empe- 
docles, Callimachus, Attalus, Avpollodorus, Eriphilus, 
Erafiftratus, Afclepius, Themifo, Pofidonius the ftoic, 
Meander of Priene, Euphronius of Athens, and Meander 
of Heraclea, Theophraftus, and Hefodius. Thefe were 
authors after the time of Ariftotle, and preceding or con-— 
temporary with Pliny. The Latin wnitess, during the 
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fame interval, were alfo numerous, and appear to have been 
influenced to purfue this ftudy in imitation of the Greeks, 
or were infenfibly led into it from attending to the culture 
of bees. The moft eminent among the latter were M. 
Varro, Hyginus, Sc-opha, Sarcana, Celfus Cornelius, 
AHmilius Macer, Virgil, Columella, Julius Aquila, Tar- 
st Umbritius, Cato Cenforius, Domitius, Calvinus, 
Trogus, Meliffus, Favonius, Fabianus, Mutianus, Nigi- 
dius, Manilius, and Opius. The cultivation of bees was 
attended to in thofe times with the molt euthufiafic ardour, 
and their hiftory detailed by many, eminent writers. We 
are told that Ariftamachus of Soli wrote upon this fubject, 
from the refult of fixty years experience 5 and that Philifcus 
the Thafian acquired the vame of Agrius, from having em- 
ployed his whole life in forefts and deferts, attending to 
thefe infects. The culture of filk-worms was another fa- 
vourite object with the ancients, as we learn from Pliny, 
who relates that in his days garments of filk were greatly 
admired by the fair fex, becaufe, from the delicacy of its 
texture, it difplayed the beauty of their perfons almoft as 
diftin@ly as though they were naked. 

The eleventh book of Pliny treats of infe&ts, as the moit 
fubtle of all animals in nature. He fpeaks of thofe which 
fly ; fome with naked wings, and others with wings pro- 
teéted by a covering, as Ariftotle had previoufly obferved. 
The bees, wafps, hornets, fpiders, grafshoppers, locutts, 
ants, &c. are among the number of infects defcribed by 
this writer. 

From the time of Pliny till the overthrow of the Roman 
empire, a period of feveral centuries, the fcience of infects 
feems to have made fome progrefs, though to what extent 
we may probably never learn. The names of writers in 
thofe times, and fome few fcattered memorials of their 
labours, areato be found recorded in the voluminous works 
of authors that appeared at the revival of learning in the 

“fixteenth and following century, The number of thefe 
could not have been very inconfiderable: among the prin- 
eipal of them were /Etius, Paulus Aigineta, Alexander, 
Trallian, and Oribafius. 

The laft-mentioned authors lived between the fourth and 
feyenth century. After this time, through the dark ages, 
while ignorance in every {cience prevailed nearly over the 
whole world, this ftudy might have been little attended to. 
But we are not to conclude that even during this time it 
was utterly negleGed. Learning had then taken a retro- 
grade courfe from Greece and Rome towards thofe eaftern 
regions, from whence they had originally emanated ; and 
the {ciences, during this interval, were cultivated with fome 
fuccefs in Arabia. The advancement made by the Arabians 
in the ftudy of botany, between the ninth and twelfth cen- 
tury, is known to have been rather confiderable. Among 
the entomologifts of thofe ages we recognize fome of thofe 
Arabian botanifts; feveral of whom were diftinguithed for 
their acquaintance with plants, as Rhazes, Avicenna, 
Avenzoar, and Averrhoes, each of whom wrote on infects. 

From the twelfth to the fifteenth century, a darker period 
than the preceding, there are few writers on this fubjet. 
The principal of thofe, at leaft within our knowledge, 
during this period, are Myrepfus, Hildegardis, Platerus, 
Arnoldus de Villa Nova, and Petrus Crefcentienfis. There 
are a few others, but they are too obf{cure to deferve 
mention. 

Some part of the general zoological work of Albertus 
Magnus, “De Animalibus,” &c. relates to infects. Its 
author was bifhop of Ratifbon, and died in 1280; but his 
work, which is written in the Latin tongue, and was 
printed at Venice, did not appear till the year 1519. 

In 1549, the work of Agricola, entitled, De Anis 
mantibus {ubterraneis,’”? made its appearance; and in this 
we find one of the earlieft fyttematic arrangements of infeéts 
extant. This author reduces all infeéts to three principal 
clafles, namely, *thofe which walk, #*thofe which fly, 
and *** thofe which fwim; and under each clals deferibes 
a number of f{pecies. 

About the middle of the fame century, Edward Wotton, 
a doctor of medicine in Lordon, publifhed “ De Differentiis 
Animalum ;”? a work relating, among other tribes of ‘ani- 
mals, to that of infeéis, a fcience in which its author ex- 
celled. This work is in folio, aud bears date 15523 from 
which it mult have appeared three years before the author’a 
death, which happened in 1555. 

The work of Rondeletius of Montpellier, * Libri de 
Pifcibus Marinis,’”? publifhed in 1555, or rather earlier, 
treats, as the title intimates, on fifhes, and other aquatic 
animals; to which, however, it is not entirely confined ; 
for he alfo fpeaks of infects, and even accompanies fome of 
his deferiptions of thefe infects with figures cut on wood. 
Leffer mentions that in the library of the Jefuits at Ratif- 
bon, there is a copy of this work in two volumes; on the 
margins of the leaves of which are large notes, faid to be in 
the hand-writing of Gefner. Whether thefe notes have in 
any manner appeared before the public we know not: the 
circumftance is repeated only for the purpofe of inquiry. 
If Leffer afforded any intimation of the nature of thole 
notes, we might afcertain whether they are the fame with 
the obfervations of Gefner on Rondeletius, in his ** Hiftoria: 
Animalium,” an edition of which we fufpe& was printed 
foon after the work of Rondeletius appeared. 

Conrad Gefner, eiteemed the moft diligent inquirer inte 
nature which his age produced, and who, in reward for his 
affiduity, obtained the title of the German Pliny, has 
treated flightly on infe&s in that part of his work which re- 
lares to the nature of ferpents, «* De Serpentium Natura,’’ 
&c. printed in 1587. His difcourfe is chiefly concerning 
the {corpion tribe. Some tras of this author appear to: 
have been publifhed fo late as 1620; neither of thefe, how- 
ever, are on the fubjeé of entomology. 

A. far more voluminous work than either of the foregoing 
was produced by the indutftrious and learned Aldrovandus,. 
in 1602 ; a folio volume of feveral hundred pages, with the 
title ** De Animalibus Infectis,”” and forming part of his 
grand work on animals. Aldrovandus has not efcaped cen- 
fure: In the ‘* Ameenitates Academice,’’? Forfkal con- 
fiders him as an indefatigable compiler, celebrated for the 
number of his works, but who thought he had acquitted. 
himfelf in colleGing together the undigefted obfervations of 
the ancients. We cannot avoid exprefling other fentiments:s. 
and notwithitanding that he has fallen into many errors of 
his predeceffors, this work entitles his memory to refpeét. 
Aldrovandus was not merely a compiler ; he availed himfelf 
of the labours of former writers, and in this refpeé with 
lefs fervility, and certainly with more candour, than many 
who advance this objection againft him: for he generally 
refers to his authorities. Aldrovandus was profeffor of 
medicine in the univerfity of Bologna, and, according to 
his biographers, the ftudy of infects was his favourite ob- 
ject. In this purfuit he expended large fums of money, 
travelling for information, and in the employment of artifts ; 
as he was unfortunately, like fome other eminent naturalitts, 
himfelf deficient in the talent of drawing. During the 
{pace of thirty years, he paid two hundred florins annually 
toa painter, folely oceupied in the delineation of infects for 
him. From the tatlguevof his refearches, this indefatigable 
naturalift was unhappily deprived of fight. in his nldagy- 
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In his claffification of infeéts, he divided all thefe animals 
into two primary orders, the terreflrial and the aquatic ; 
the firft called favica, the other non-favica. Thefe two 
claffes are fubdivided into many orders; the characters of 
which are determined by the number, nature, and pofition 
of the wings and feet. 

The reprefentations of the infeé& tribes, from their inferi- 
ority of lize, added to the general minutenefs of their cha- 
raéters, are rather more rudely expreffed in the work of 
Aldrovandus, than the figures of the larger animals, which 
thefe volumes contain. A defeét of this kind is lefs excuf- 
able, becaufe from the liberality of Aldrovandus towards 
his artift it might not be expected; and furthermore, be- 

»caufe about that period a better tafte, and a defire for more 
expenfive embellifhments in works of this defcription, be- 
gan to prevail. The graphic art, or engraving on copper, 
though fcarcely emerged from infancy, was now introduced 
in aid of this fcience, in preference to cuts on wood, and 
with no {mall fuccefs, as we obferve in the works of Hoef- 
nagle, Hollar, and others of that period, whofe labours are 
well known. Thofe embellifhments, though greatly ad- 
mired in their time, were, however, too coftly to be intro- 
duced into works of the ordinary kind ; they were confined 
to the more expenfive produGions, and, indeed, almoft ex- 
clufively to thofe produced by artifts themfelves; for we 
feldom meet with them in any work of which the artift is 
not alfo the author. The beit book of that period in our 
own country, for fuch we confider Monffet’s ** Infe€torum 
Theatrum,” affords only cuts on wood, an inftance fuf- 
ficiently corroborative, as this work was printed in 1634. 
Even for the fpace of nearly a century after this, copper- 
plate engravings were {paringly introduced. The learned 
Lifter, in his edition of the works of Geodartius, fo lately 
as 1682, laments the great expence of engravings, at the fame 
time that he exprefles his convi€tion that they are indif- 
penfable in works of this kind. T have taken great care 
of the defigns,” fays this writer, “in transferring them 
upon copper-plates, which I dare promife are exquifitely 
performed by the beit of our Englifh artifts, which was at 
my expence ; and the bookfellers were not willing to reim- 
burfe me.”’—“ And upon this occafion I mutt needs fay, that 
natural hiftory is much injured, through the little encourage- 
ment which is given to the artift, whofe noble performances 
can never be enough rewarded ; being not only neceffary, 
but the very beauty and life of this kind of learning.” 
But, to refume the courfe of our fubjeét iu hiftoric order, 
the next work immediately in fucceffion to Aldrovandus is 
that of Wolfang Frenzius, publifhed in 1612, and called 
« Hiftoria Animalium Sacra,’’ a valuable work, as con- 
taining much original obfervation. After the manner of 
Agricola, he diftributes all infeéts into three claffes, which 
he-names acrea, aquatica, and terrea et reptantia, A fmall 
octavo, printed three years after, though a flight produc- 
tion, fhould be mentioned in this place ; it is a treatife on 
ants, a pamphlet of about one hundred pages, and is writ- 
ten in Latin; the title “ De formica,” &c. by Jeremiah 
Wilde. © The work of Fabius Columna, “ Aquatilium et 
Terreftrium aliquot Animalium Obfervationes,”’ printed 
at Rome in 1616, relates alfo, in fome degree, to infects ; 
and finally, in point of precedence to Hoefnagle, we have 
to notice another, a work of fome moment, that appeared 
foon after, from the pen of Archibald Simpfon: this was 
publifhed in North Britain, and from the motives of the 
author and fingularity of its contents claims explicit men- 
tion. From the title of this book, which is fufficiently 
explanatory, it will be perceived that entomology was only 
a remote object in the mind of the writer. The work de- 

rives its greateft thare of intercfl, in our prefent view; from 
being one of the firft publications conneéted with the ftudy 
of infeéts printed in Britain. This book, which is in quarto, 
was printed at Edinburgh in the year 1622, and bears the 
following title: ‘* Hicroglyphica Animalium terreftriam, 
volatilium, natatilium, reptilium, infeétorum, vegetivo- 
rum, metallorum, lapidium, &c. que in Seripturis Sacris 
inveniuntur et pluriorum aliorum, cum eorum interpreta= 
tionibus.’’ 

At length our enquiry arrives at that particular period 
when the painting of infeéts was eiteemed fuitable and 
worthy of the pencil of the moft fkilful artifts of the age, 
the painters retained with magnificent falaries in the courts 
of princes, and in the molt polifhed ftates of Europe, 
Under the foftering influence of fuch patronage, it ought 
not to excite furprife that fome advancement was made in 
this branch of the art. For our own part, we are not im- 
prefled with any very high opinion of the talents evinced 
in depiéting thefe pleafing objeéts, at lealt by fome of the 
artifts thus employed. With fuch inducements for the ex- 
ertion of genius, and with the reward and credit naturally 
attached to their produ€tions, they ought certairly to have 
fucceeded better, But though the arts derived no very ma- 
terial advancement from their attention to this fubjeé, to the 
caufe of {cience their affiduities were produétiye of infinite 
benefit. The cultivation of exotic plants, which about 
that time began to be held in proper eftimation, afforded an 
ample field to thofe artills whofe labours were dedicated to 
the tafk of pourtraying thefe pleafing objeéts. Their great 
forte prevailed in painting flowers, and though infeéts offered 
fo many charms of attraction, they appear at firft to have been 
only introduced occaiionally, and as fecondary objets, to 
their pictures. Thefe embellifhments were attended with 
fuccefs in proportion to their fidelity, force, and truth, 
Ina itate of nature thefe lively creatures are conftantly feen 
{porting about the unfolding bloffoms of the vegetable crea- 
tion in fearch of their nectareous fuftenance, and their intro- 
duétion could not fail to infufe a {pirit of ideal animation 
into their beft performances. Hence it feems, that infects 
were afterwards reprefented in their eompofitions with a 
lefs {paring hand ; and, in the courfe of time, became with 
many artilts the principal, initead of fecondary objeé& of 
imitation. Thus alfo, from cafual obfervers, thofe artifts 
were progreflively led to a.more intimate acquaintance with 
thefe creatures, and to an inquiry into their hiftory, the no- 
velty of which may be perceived to have amply gratified 
their curiofity, and rewarded their application, Their ex- 
ample fortunately infpired a congenial tafte among their 
patrons, and hence, in the fpace of a few years, a new 
and more propitious era feemed to dawn upon the fcience 
of infects. The ftudy was by this means promoted, and 
rendered an obje& of attention among the higher-orders 
connected with the moft enlightened courts of Europe; - 
as for initance, that of France; the imperial court of Ger- 
many, and thofe of the princes of the empire. 

An obfervation of the celebrated Juffieu in the beginning 
of the laft century is altogether applicable to this invefti- 
gation. ‘ The arts and {ciences,”’ fays this writer, “* owe 
their perfection to circumftances which may appear the ef- 
fe& of chance,’’ and the truth of this remark is completely 
verified in this particular inftance for, it mutt be recolleéted 
that the art of embroidery, a mechanical procefs, and which 
in our days is fuperfeded by the more dignified produétion of 
the pencil, is that which called forth the talents of the painter 
to the delineation of natural objeéts in the age adverted to. 
It was to the improvement of embroidery that his merits were 
at firft fubfervient; or at all events to a peculiar train of cir- 
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eumftances arifing originally from this canfe, that we are to 
aferibe the progrefs made in this branch of the profeflion, 
from the clofe of the fixteenth till the middle of the fuc- 
ceeding century. About the reign of Henry IV. and 
Lewis XIII. of France, embroidery was inthe zenith of 
fafhion, for the decoration of magnificent furniture, and 
drawings of the moft beautiful plants were made exprefsly 
for the embroiderer’s imitation. The obligation which 
botany lies under to this caufe is well known, and that of 
entomology during the fame period, if attentively confidered, 
will be found no lefs confpicuous. 

The painters eminent for their abilities in this line, were 
Hoefnagle, Robert, Aubrict, De Bry, Vallet, and Ro- 
bin. ‘There were others to whom we fhall advert more par- 
ticularly afterwards. In order to demonftrate the benefit 
which botany derived from the labours of fuch artifts, it 
need only be mentioned, that the celebrated Tournefort 
founded and arranged his fy{tem of plants upon the draw- 
ings made by Robert and Aubriet for the royal library of 
France. The other artiltsalluded to were {till more con- 
verfant with the fcience of infe€&ts than the former, and the 
labours of their pen have contributed, in unifon with their 
pencil, to promote this {pecies of knowledge. Some efpe- 
cially were very fuccefsful in this refpeét. 

Merian, Admiral, Schwertz, and Goedart, and alfo our 
own countryman Albin, were among the number of thofe 
moft eminent for their acquaintance with the hiftory of in- 
feé&ts; and, were this lift to be augmented with the names 
of other artifts of fomewhat later date, who have likewife 
diftinguifhed themfelves in the fame manner, the refult would 
teftify that entomology, like many other branches of natural 
hiltory, is greatly indebted for itsadvancement to this clafs 
of authors. It is from the works of the artift, or of tnofe who 
by their application have rendered themfelves competent to 
delineate the objects they defcribe, that the moft valuable 
information has been obtained. The works of Rofel will 
fufficiently teftify the truth of this obfervation, but were 
any other confirmation neceflary, we would advert to Lyonet 
who, though not an artift by profeflion, felt proudly confci- 
ous of his fuperiority as a naturalift, becaufe from per- 
feverance he had acquired the talents of an artift. Are they 
not the imitative labours of this clafs that furnifh ample ma- 
terials for the produétions of thofe who are mere defcribers : 
writers, who oftentimes like hornets enter the hives of in- 
duftry, and plunder without moleftation? 
_The work of Hoefnagle, a thin volume in 4to. was pub- 

lithed in 1630, under the title of “* Diverf Infeétorum vo- 
latilium icones ad vivum depi&te per D. J. Hoefnagle, typif- 
gue mandate a Nicolao Joannis Vifcher.” 

The plates altogether contain figures to the amount of 
three hundred andtwenty-fix. The execution of thefe ac- 
quired the artiit po fmall fhare of celebrity, yet it mult be 
acknowledged that they are not invariably deferving of ap- 
probation ; fome at leaft are very indifferent. Hoefnagle 
does not adopt any particular mode of arrangement, and he 
contented himfelf with reprefenting the infeéts in the ftates 
in which chance prefented them, without always following 
them through their progreflive changes. 

Only four years elapfed after this volume of Hoefnagle’s 
plates were brought forward, before another produétion of 
infinitely greater confequence as a work of {cience appeared 
in our own capital, namely, the entomological work of 
Thomas Moufet. This, as it profeffes to be, is an improve- 
ment on the work of Dr. Wotton, begiin inthe year 1550, 
about five ycars before his death: it was continued by Con- 
rad Gefner, was afterwards enriched, as it is expreffed by 
Thomas Penny, andat length affumed the improved form 

in which it was publifhed in 1634, from the hands of Moufet. 
This laft mentioned editor revifed the order of its arrange- 
ment, corrected and enlarged the defcriptive matter, and 
embellifhed its pages with nearly five hundred wood-cuts, 
the greater portion of which, though rudely executed, are 
not deftitute of merit. The work is intitled ‘ Infe€torum 
five minimorum animalium theatrum: olim ab Edoardo 
Wottono, Conrado Gefnero, Thomaque Pennio inchoa- 
tum; tandem Tho. Moufet Londinatis opera fumptibuf- 
que; maximis concinnatum au€tum, perfeétum: et ad_vi- 
yum expreflis iconibus fupra quingentis illuftratum,’? This 
author divides his work intotwo parts, the firft containing 
twenty-nine chapters, the latter forty-two, under which he 
re{pe€tively defcribes the feveral tribes of infeéts, known 
among the early writers by the names of vefpis, mufcis, pa- 
pilionibus, cicindela, blattis, cantharide, buprefti, meloe, 
&c. terms familiarized to the Linnzan {cholar, but which 
are not always applied by Linnzus to the particular tribes 
of infe&ts, defignated by thefe names in the work of Mou- 
fet and his predeceflors: a fault we truft to fee one day 
amended. 

Hollar gained confiderable reputation by his iconical 
work, “ Mufcarum, Scarabeorum Vermiumque varie figure 
et forme omnes primo ad vivuin coloribus depifte et ex col- 
leGtione Arundeliana,” &c. publifhed at Antwerp in the year 
1646. The drawings were preferved in the Arundel 
cabinet; the plates are etchings in the ufual. ftyle of its 
author. 

About an hundred and fifty pages of the extenfive work 
of J. Jonfton, * Hiftoria Naturalis.”’ is devoted to the fub- 
jet of infe&ts, which tribes he diftributes into four books, 
the firft of which treats on terreftrial infeéts provided with 
legs and wings, the fecond of terreftrial infe€ts which have 
feet and no wings, the third of the terreftrial apodal order, 
and the fourth of aquatic infets. Thefe are illuftrated by 
twenty-eight plates engrayed on copper by the author, who 
was doétor in medicine. 

Few authors are condemned with more critical feverity 
than Jonfton ; his work is certainly a compilation, and as it 
has been {tated, his materials are moftly taken from the works 
of Aldrovandus, Moufet, and others. Forfkal denominates 
him a perfevering compiler, and at the fame time obferves 
that he has not added a fingle remark to what was before 
difcovered. Thefe obfervations appear in the “ Amceni- 
tates Academice,’’ in which there is alfo another paper by 
Bladh, where we find the fame fentiments repeated: The 
opinion thus expreffed is known to have the fan&tion of 
Linneus. This deficiency inthe arts, to which he afpired, 
is warmly cenfured by Lyonet, who declares his butterflies 
to be of unfufferable deformity, and in form, or outline, to 
be conftantly alike in all the figures. Asan artift, neverthe- 
lefs, he had his admirers: if we can place any reliance on 
the truth of his biographers, he was not deftitute of ability. 
Moncoyns fays, he faw in the hand of Mr. Platern of Bafil 
a fet of drawings executed by him with tolerable accuracy. 
And Leffer himfelf owns that many years ago he was fhewn 
others very prettily painted by him on blue paper, in the 
poffeflion of a nobleman belonging to the houfehold of one 
of the kings of Poland. 

The work of Jonfton, which is in folio, and dated 1657, 
was publifhed at Amfterdam. Inthe year following, we meet 
with an Englifh tranflation of Moufet’s work, printed by 
Topfal, chaplain of St, Botolph’s, in London, Nearly about 
the fame time the work of Goedart, a Flemifh painter, made 
its appearance in Holland in the language of that country. 
The laft mentioned produétion deferves more explicit men- 
tion, for we think its merits have never been very candid] 

eftimated, 
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eftimated. The engravings are defcribed as of miferable 
execution, and the figures fo indifferent in point of refem- 
blance to the objects intended, that they could only in par- 
ticular inftances be underftood ; and again, on the contrary, 
the details are reprefented as fo defective, that unlefs ac- 
companied by his valuable plates, they would be ufelefs. 
$0 much is advanced by his various annotators, and yet with 
all thef: imperfections, thofe individuals have condefcended 
at different times to favour the world with tranflations of his 
work, originally written in Dutch, into the Latin, French, 
German, and Englifh; and with various editions of the 
plates alfo. The truth is, that Goedart was a painter ; the 
mere defcribers, from unworthy motives, were offended that 
be fhould prefume-to write, while they profefled to be en- 
raptured with his talents in the arts; and the artifts denied 
him praife becaufe they confidered him as a naturaliit, not a 
painter. Were this work of Goedart the produétion of 
our days, it would be undeferving of comment; but let us 
confider the period in which it was produced, and abating 
our expeCiation of excellence in thofe times either in the ac- 
curacy of obfervation, the hiftory of infects, the ftyle of 
kanguage, or correétnefs of defign; and we muit ac- 
knowledge it in every refpeét as a valuable performance. 
The beft of his annotators, even the ingenious Lifter, to 
whom the original work was certainly under moft obliga- 
tion, has committed feveral errors in endeavouring to cor- 
rect him. 

For the fpace of about twenty years Goedart devoted 
great attention to the ftudy of infects. He followed them 
through their progreflive changes with great precifion: 
this renders his book more extenfively acceptable, and his 
figures, which have never been furpafled by his predecef- 
fors, are for the moft part fo far correét as to be underftood. 
The Dutch edition of Goedart’s work being foon fold off, 
the firft volume of a Latin tranflation, by Dr. Mey, minifter 
of Middleburgh, was brought forward under the title of 
«« Metamorphofes et Hiftoria Naturalis Infetorum,” in 
the year 1662; and a fecond volume alfo, in the fame 
language, tranflated by M. P. Veezaerdt, minifter in Zea- 
land, who added thereto fome remarks of his own. An- 
other tranflation.of this latter part was afterwards publifhed 
by Dr. Mey, with a farther addition of notes. Lifter al- 
lows thofe annotators no credit for their labours ; Goedart, 
he obferves, left his writings in Dutch; ‘¢ His Latin inter- 
preters,”’ fays he, “ have added comments indeed, but 
were men wholly ignorant in natural hiftory, and their com 
ments are mere rhapfodies, and altogether impertinent to 
the explication of any one hiftory of Goedartius.”’ Dr. 
Lifter re-arranged and correGted this work, and added at 
the faine time many curious obfervations. 

A hiftory of animals and minerals, in the courfe of which 
the fubjeé& of infedts is noticed at fome length, appeared in 
London in 1661, under the title of “ Meas%wopvxrcroysx.”? 

The invention of the microfcope opened to the curious a 
new opportunity of penetrating into the mytteries of nature, 
and difcriminating with accuracy the moft delicate organs 
of the minor tribes of animals, which from their minutenefs 
had evaded obfervation before, and among thefe the infeftrace 
alone conftituted fuch a vaft’proportion, that we may attri- 
bute to this caufe that fpirit and perfeverance with which 
the ftudy of thefe minute bodies was purfued about this 
particular period, and for the {pace of fome yearsafter. The 
era of this invention is afcribed to the year 16So0, and al- 
though this does not appear to be ftriGly accurate, fince 
an apparatus correfponding with it was in ufe at the earlier 
Gate of 1618, and that glaffes poffeffing the power of en- 
Jarging the appearance of objecis yery confiderably were 

known among the ancients; yet, upon the whole, it may 
concluded, that what is now under{tood by the microfeopi 
inftrument, received fo much improvement about the time 
firlt mentioned, that, in qualified terms, we muft date its 
invention from that period. ‘The difcoveries made by the 
afliftance of the microfcope within a few years after this 
time renders it a memorable epoch in the {cience of natural 
hiflory, aud fo far as relates to infeéts, it is probably owing 
to the introduétion of this valuable inftrument into ad 
ufe, that the names of Hooke, Power, Pierre Borel, Bo- 
nomo, Antoine Van Leuwenhdek, Joblot, and Hart- 
foeker (the latter of whom deteéted the circulation of the 
fluids in infeéts); and many other inquifitive individuals 
appear in the lift of entomological phyfiologifts, or ana- 
tomilts. ; 

The work of Power is in quarto, and was printed in 1664 ; 
this relates flightly to infects as objeéts of microfcopical 
iaveltigation. Hooke’s Miewefectae appeared the year 
after, and treats of iufeéts in the fame view. In the me- 
moirs of the French Academy of Sciences in Paris, for 
1666, there are fome entomological obfervations by Mignot 
de la Voye ; and in the fifth volume ef the Pin cael 
Tranfactions a paper relating to “ infe&ts lodging them- 
felves in willows,”’ by King and Willughby. But the let- 
ters of Lifter, which alfo appeared about the fame time, or 
within the courfe of five or fix years after, are ftill more va- 
luable ; among thefe are ‘letters concerning a fly that is 
viviparous, and concerning an infect feeding on henbain.” 
“A confiderable accompt touching vegetable excref- 
cencies ;”’ * Letters about mufk-fcented wuleds, vegetable 
excrefcencies, and ichneumon-worms;” ‘ A Letter con- 
taining the projection of the threads of Spiders, and Bees 
breeding in cafes made of leaves, a viviparous fly, &c.”” 
A fmall number of the’ infects indigenous to Britain is 

defcribed by Chriftopher Merret, in bis “ Pinax rerum na- 
turalium Britannicarum,” &c. publifhed at London in the 
year 1667. . 
An account of the tarantula engaged the pen of Wol- 

ferdas Sanguerdius (a medical profeffor) about the middle 
of this century; his work, entitled “ Traétatus phyficus 
de Tarantula,”? appeared in the year 1668; it isa {mall 
duodecimo of feventy pages, and was printed at Lyons. 
The general work of an Englifl: entomologift, Charleton, 
was the fame year publifked in London, under the title of 
« Onomafticon Zoicon, pluriorumque animalium diffe- 
rentias et nomina propria pluribus linguis exponens,’’ in 
which we have a fyfiematic arrangement of infeés after 
the manner of Aldrovandus. There is a mantiffa of this 
work printed in folio in Oxford, in 1677. 

Another work on entomology, a treatife prefeffedly ele- 
mentary, was publifhed at Leipfic, the year after the firft 
part of Charleton’s work appeared. It is in quarto, aad is 
entitled “ Differtatio de InieGtis in Genere,”? &c. Jacob 
Wolff, profeffor of medicine at Jena, was the author. E 

Redi’s ‘¢ Experimenta circa Generationem Infe¢torum,”” 
for the time in which it appears (1671), is an interetting 
little book. Its author combats the doétrine of equivocal 
generation, maintained among the ancient philofophers ; 
and deduces its fallacy from a variety of experiments and 
obfervations of great critical accuracy; in the courfe of 
which he demonitrates that every living creature is produced 
from an eg. The fame work contains about thirty figures — 
of the lice peculiar to particular birds, fuch as the pigeon, 
fwan, pie, heron, &c. The fame writer alfo publifhed his — 
work on the generation of infects in his native language, — 
“ Efperienze in torno alla Generazione degl’ Infetti,’? 
1688. There are feveral ufeful tra&s by Redi on natural 
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hiftory; but the above-mentioned is that which principally 
relates to entomology. 

Another curious work,  Experienze intorno alla Gene- 
razione dellé Zanzare,”’ a {mall tract of about twenty pages, 
and embellithed with one plate, was publifhed in 1679. It 
js entirely confined, as the title implies, to the common 
gnat (culex pipiens), and is written by F. P. Sangalo. 
A writer, whole celebrity for his anatomical knowledge 

of infe&ts can never be erafed, while the {eience itfelf con- 
tinues to be refpected, is the next in order for dur con- 
fideration: this is the indefatigable Swammerdam. One of 
the moft important works of this acute obferver of nature, 
his general hiftory of infeéts, bears date 1669. We allude 
to the firft edition printed at Utrecht, ia the Dutch lan- 

age, under a Latin title, “ Hiftoria Infectorum Gene- 
ralis; ofte algemeenver handeling van de bloedeloofe Dier- 
kens.”? Of this work it has been well obferved by a Ger- 
man critic, that it has no other fault than that of being 
written ina language not generally known. ‘The work, in 
this original ftate, is in the quarto form, comprifing rather 
more than two bundred pages, and is illuftrated by figures 
contained in thirteen copper-plate engravings. 
_ Some years pafled away before the excellence of this 
work, the admiration of the learned in later times, was in 
any manner acknowledged ; and the fate of Swammerdam, 
aman’ who, in the generefity of his mind, had exhauited the 

eater portion of his life in the completion of a work, fo 
wilely calculated to enlarge the boundaries of human know- 
ledge, affords another and very ftriking inftance of genuine 
worth negleéted :—another example of that culpable fpirit 
of ingratitude which living merit {o rarely fails to experience, 
in reward for the moft fplendid fervices their talents confer 
upon an illiberal world !—Chilling thought! that gloomy 
refletion which oftentimes fupprefles the bright, the en- 
viable, but too fatal exertions of genius, and fhrouds the 
mind in apathy and indifference! No fooner was the death 
of Swammerdam announced, than his merits were difco- 
yered ; and an anonymous tranflator rendered his book into 
French. Almoft immediately after, another appeared in 
Latin ; and after fome time, another in Englifh: all which 
contributed, but too late, to the author’s fame. He died 
in 1680. ‘The firft French tranflation is dated 1682, and, 
like the original, is in quarto, and embellifhed with plates. 
The Latin tranflation correfponds with the two preceding, 
except that Hennius, in a fecond edition of the Latin 
copies, enlarged one chapter which treats on the analogy 
between infeéts and other animals and plauts. The firlt 
Latin edition, “ Hiftoria Generalis Infeftorum, Latinam 
fecit H. C. Henninus,’”’ was printed at Lyons in 1685 ; 
the augmented copy in 1693, at Utrecht. The Englifh 
tranflation is by Thomas I'lloyd, and is printed with the 
edition of the “ Biblia Nature,” in our own language, 
publifhed in London, in 1758. 

' The latter work of Swammerdam was introduced to the 
public under very extraordinary circumftances. Such was 
the ill fuccefs of his former writings, that the “* Biblia Na- 
ture,” after being prepared in manufcript for prefs, was 
left unpublithed. No bookfeller would venture to print it 
at his own rifk ; and the means of Swammerdam were in- 
gdequate to its production. At the death of the writer, 
M. Thevenot, his friend, became pofleffed of his papers, 
and with the copy of this among the reft. With him they 
remained fome time, and then pafled into the hands of Du 
Verney, an able anatomift, who enriched his own cabinet 
with the manufcript of this work. With him it lay buried, 
till the zealous and illuflrious Boerhaave purchafed them ; 
and he was uo fooner pofleffed of it than he haftened yo 
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communicate this treafure to the world, and it was accord- 
ingly put to prefs in 1736. He included in this pubhca- 
tion the former works of the author, and publilhed the 
whole under the title of Biblia Nature, five Hittoria In- 
feGtorum Belgice, cum Verfione Latina H. D. Gaubii, et 
Vita Auris per H. Boerhaave.*’ ‘This work is in folio> 
the firft volume, confilling of five hundred and fifty pages, 
appeared in 1737 5 and the fecond volume, of much greater 
bulk, and with many plates, in the year following. 

The fyftem propofed by the author of this work, for the 
arrangement of infeéts, differs fo materially from that given 
by any preceding author, that we cannot avoid coiidering 
it immediately relevant to our prefent fubject. ‘The gene- 
ral or principal clafles into which infeéts are divided in his 
fyftem amount to four; and the characiers of thefe relate 
to the metamorphofes the infetts undergo, rather than ta 
their appearance in the perfect ftate, the firlt clafs ex- 
cepted. 

The firft of thefe four claffes comprehends thofe fubje& to 
no change of form, fut which quit the egg in the fame ftate 
and appearance they are to retain during life. ‘This clafs 
includes {piders, onifci, &c.3; and muft be therefore under- 
ftood as admitting of an increafe in bulk, though not uader- 
going any change in form. 

The fecond clafs includes thofe which, after leaving the 
egg, appear under the form of an infect without wings, the 
other members formed ; in which ftate it eats and grows, till, 
having paffed into the fecond or nymph ftate, it iffues from 
thence with wings, and is in a condition capable of propa- 
gating its kind. The locufts and dragon-flies ave included 
by its author in this clafs, 

In the third clafs, the animal, after having iffued from 
the egg, where it remained in a difguifed flate, and with- 
out food, appears under that of an infeét which eats and 
grows, while the members of the animal into which it is to 
be converted are formed under the fkin, and which it at lait 
quits, and becomes a nymph or chryfalis (of the dormant 
kind). This clafs includes moths and butterflies, &c. 

The fourth clafs confitts of thofe which, having arrived 
at the nymph flate, like thofe before mentioned, do mot di- 
veft themfelves of the fkin, in order to enter into that ftate, 
but afflume the form of the nymph under its flcin, where it 
coftinues fhut up, till, quitting two fkins at once, it comes 
forth in the perte& ftate. The infeéts of this clafs, accord- 
ing to its writer, are exemplified in the ichneumon. 

There are fome few {mall tra&ts publifhed by this anthor 
during his life, neither of which is of material confequeuce, 
except that on the natural hiftory and anatomy of the ephe- 
mera horaria, “* Ephemeri Vita, of afbeeldingh van ’s 
menfchen leven, vertoont in de Hiftorie van het uligent 
ende een-daghlevent Haft of Oever-aas,’’ a work in oftayo, 
printed at Amflerdam in 1675. Immediately after the 
author’s deceafe, namely in 1681, there were no lefs than 
two tranflations of this work ; one in quarto, in Englifli, 
and printed at London; the other by M. Thevenet, at 
Paris. 

No work materially important on the fubject of entomo- 
logy appeared after the firlt edition of the work of Swammer- 
dam, tillthe years 1678 and 1679, in which Lifter publifhed 
his valuable hiftory of Englith {piders, and Madame Merian 
her extenfive work on the metamorpholes of lepidopterous 
infeéts. In the interval betweem there were feveral publica- 
tions, which, though not of the moft valuable kind, are 
fufficiently interefting to claim remark. Claude Perrault, 
one of the ableft writers on exotic infe&ls of his age, and 
author of feveral papers in the Memoirs of the French Aca- 
demy, produced a work in folio at Paris, in 1671, which 
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treats on infeéts, under the title of «* Memoirs pour fervir & 
VY Hiftoire naturelle des Animaux ;’’ and:to this fome addi- 
tions were made in 1676, The work of Ferrand of Naples 
alfo relates to infects, among other animals; and this ap- 
peared in 1672. The year after Frenzelio fubmitted his 
*¢ Infeta novifohi cum nive delapfa;” and at Franckfort 
on the Main, D. W. Mollerus brought forward his « Me- 
ditatio de Infeétis quibufdam Hungaricis prodigiofis anno 
proxime preterito, ex aére una cum nive in agros delapfis,” 
an-uleful treatife of 120 pages, with two wood cuts. In 
1675, George Berelio printed at Upfal his elementary 
tract, weg) 3» ivzéuov. The fame year alfo, Samuel Bochart 
publithed his ‘¢ Hierozoicon, five bipartitum Opus de Ani- 
malibus fan&tz Scripture.”? Miller, in 1676, gave an ora- 
tionary paper on the tarantula fpider, ‘* Differtatio de T'a+ 
rantula;’? and Hermannus Grube, a curious little oétavo 
volume on the fame fubje@, ** De Tarantula, et vi Mutices 
in ejus curatione, conjecture phyfico-medice. - 

Dr. Lifter diftinguithed himfelf in the annals of entomo- 
logy about this period. Previous to the publication of his 
s‘ Hiftoria Animalium Anglia Tractatus de Arancis,”’ 
feveral papers by this author appeared in the Philofophical 
Tranfactions, the principal of which relate to this tribe of 
creatures; fuch as his obfervations on the darting of fpiders, 
in the fourth and fifth volume ; his paper entitled, «« Some 
Inquiries concerning Spiders ;’? and his « Tabule com- 
pendiarie Araneorum Angliz,” in the fixth volume. Lif- 
ter’s work on fpiders, before mentioned, relates chiefly to 
thofe indigenous in England, and are arranged and defignated 
by concife fpecific characters with much {feience, corre- 
{ponding with that adopted afterwards by Linnzus. This 
is in quarto, and was printed at London in 1678; the ap- 
pendix, ‘“ De Araneis addenda et emendanda,”? &c. in 
z681. There is a tranflation of this work in the German 
language, by F. W. H. Martini, printed in 1778. 
We are in poffefion of the firft tranflation of the works 

of Goedart by Lifter, a book printed at York in 1682, 
under the following title, «* Johannes Godartius of infeéis, 
done into Englifh and methodized, with the addition of 
notes; the figures etched upon copper by Mr. F. Pl.”? The 
name of Lifter does not appear; but the initials at the clofe 
of the addrefs to the reader are M. L.; and in our copy, 
the letter L is rendered Lifter, in the hand-writing of an 
entomological collector well known in the earlier part of the 
laft century. The latter circumitance, though not appa- 
rently of much moment, is related becaufe the fat might 
admit of doubt, the work being anonymous, aud perhaps 
forgotten.. The impreffion confifted, as the preface ac- 
quaints us, but of 150 copies, which were intended only 
for the curious; and in the courfe of nearly 130 years, it 
may be naturally concluded many of thefe muft have been 
loft. ‘The notes in this book are very copious. In 1685, 
an edition of Goedart by Lifter appeared in Latin. The 
tranflator in this, as in the former work, diftributes the 
materials of Goedart’s performances into a new form of ar- 
rangement, the merits of which are too obvious not to be 
eonfidered as an improvement on the original production. 
He divides them altogether into ten feGtions ; for they are 
not ftri&tly, in every inftance, what we might denominate 
orders ; in fome they certainly are. The firft, fecond, and 
third fections are of the lepidoptera kind, and very clearly 
difcriminate the papiliones from the moth tribe. 

The 1ft includes thofe with ere& wings; thefe are the 
butterflies which fly by day, and the chryfalids of which 
are angular. : 

2d. Moths with the wings placed horizontally, and 
which proceed from the caterpillars called geometre by 

Goedart, becaufe of their gait, which is like that of a mea 
furer of land. 7 Bee 4 

3d. Moths with defle&ed wings, or thofe with hanging — 
wings fitting clofer to the body than in either of the we 
preceding’. } ‘ehrane 

4th. Libellule, or dragon fliés, 
5th. Bees. 
6th. Beetles. 
ath. Grafshoppers. 
8th. Dipterous flies, 
gth. Millepedes. 
roth. Spiders. : ; 

Goedart {pent forty years of his life, as he expreffes it, _ 
“ daily converfing with infects ;?? and from the courfe of - 
his obfervations, it is ‘manifeft he was well acquainted with 
his fabje&. Lifter is neverthelefs unwilling to concede this, 
point * he neither allows him credit as a naturalift or a writer, 
at the fame time that he extols his excellent fall in limning. 
Thefe opinions are delivered ina ftyle of affected fuperiority 
over his author, neither becoming, nor ftriéily true; and 
feem to be dilated fo nearly in the fpirit of fome more mo- 
dera critics, that one cannot avoid fmiling at the comparifon’ 
“ Goedart,”’ fays he, *¢ after forty years attention, feems 
to have made little advancement in his fkill in the nature of 
infe&ts: he feems rather to have diverted himfelf with them, 
than to have given himfelf any trouble to underftand them ; 
and yet after all, you will find him every where very juit, 
and true in his obfervations, but in many places very fhort, 
and hardly iutelligible.”’ Our Englith annotator gained no 
reputation on the continent for thefe general remarks, al- 
though the merit of his notes relating to the metamorphofes 
of infe&s was acknowledged; the works of Goedart ftill . 
maintained their credit. , \A 

Maria Sybilla Merian, vel Graffinn, the wife of John 
Andrew Graffin, was a native of Franckfort on the Main, 
and early in life imbibed a tafte for the ftudy of infects, 
from being occupied at times in painting thefe pleafing ob- 
jects as embellifhments to her flower-pieces. he tak of 
painting infeéts was performed by this fair artift with no. 
very failiduous fhare of accuracy. In point of drawing fhe 
rarely excels; and her produétions, though f{plendid me- 
morials of her talents, and the great encouragement fhe ob- 
tained, are marked by a peculiar exuberance of ftylé incom~ 
patible with any faithful refemblance of nature. Her firft 
work was publifhed in 1679, and relates to European in- 
fe&ts, chiefly thofe of the lepidopterous order, with their’ 
changes, and is entitled “ Der Raupen wunderbare ver- 
wandeleng, und fonderbare blumen-nahrung :”? another 
part appeared in 1683. ‘Thefe were publifhed at Nurem- 
berg. In 1718, another work by the fame authorefs was. 
publifhed at Amfterdam, called “ Erucarum ortus, Ali- 
mentum et Paradoxa Metamorphofis.”” After this we have’ 
an hiltory of the European infe&s, rendered from the Dutch: 
text of Madame Merian into French, with an augmentation 
of the defcription of the plants by J. Marret, a work 
rinted in folio at Amfterdam, in 1730. But the beft of 

all her publications came out at the Hague in 1726, in a 
folio of fuperior fize, with the title ** De Generatione et 
Metamorphofibus Infe€torum Surinamenfium,” &c.; the 
materials for which were colleted by herfelf, or under her 
own infpedtion in Surinam. This lady had made a voyage 
from Holland to South America in 1699, for the avowed — 
purpofe of forming a collection of natural curiofities for this 
work, and was occupied at Surinam during the fpace of © 
two years in taking drawings and defcriptions of various 
objects for this purpofe. “This work is not entirely devoted — 
te entomology, as, belides infeCts, it contains a tales 

us 



ais 

eS ee 

nal ah till i 

Lage af 

5 

, 

* 

ENTOMOLOGY. ; 

neous affemblage of toads, lizards, ferpents, and other alfo at this time; a quarto volume of fixty-four pages, 
‘reptiles, and likewife a pretty extenfive number of plants. 

_. In the Philofophical 'Tranfactions are to be found fome 
cobfervations concerning infects, made in Virginia in 1680, 
with remarks by J. Petiver. Hoppio, in 1682, publifhed 
at Jena a diflertation on the gryilus migratorius. Two 
wyears after, another fmall traét appeared alfo at Jena, a 
paper on ants, “ Refpublica Porm/carum,”’ by A. Schmidt. 
_ The fifteenth volume of the Philofophical Tranfactions 
affords an account of the “ Connough-worm,”, by Win, 

» Molyneux, « paper afterwards tranflated into Latin, and in- 
ferted in one of the continental journals under the title of 
« Obfervatio de Infecto Hibernico vocato Connough-worm.”’ 
Some few entomological obfervations of a mifcellaneous na- 
ture, extra¢ted from the manulcript hiftory of Pembroke- 
“hire by George Owen of Henllys, lord of Kemmes, oc- 
curs in the eighteenth volume of the fame Tranfactions. 
‘The original MS. of this hiftory we have feen in the Britifh 
Mufeum. Befides the above, the ‘TranfaGions about the 
fame time contain fevyeral interefting papers relative to in- 
fe&s ;-as Allen’s account of the gall-bee, and the death- 
watch, in vol, 20. “ A Letter concerning an Infect com- 
monly called the Death-watch,” vol. 22. which refpects 
‘both ptinus pulfator, and hemercbius pulfatorius, written 
by William Durham ; and alfo a fupplement to an account 
of pediculus pulfatorius or death-watch, in vol. 24. 
_ But, in point of priority, we ought previoufly to have 
mentioned the earlier works of Leeuwenhoek, a writer 
whofe aftonifhing afliduity, aided by means of powerful 
microfcopes, has contributed more than any other man, ex- 
cept Swammerdam, to difelofe to our view the wonders of 
the invifible creation, in the [phere of which the minima of 
the infeG race become of the firlt confideration, One of 
the firft papers of this intellizent obferver appears in the 
eighth volume of the Philofophical Tranfaétions, and is en- 
titled “ A Specinien of fome Obfervations made by a Mi- 
crofcope contrived by M. Leeuwenhoek.”? His communi- 
cations to the world after this became numerous; and, as 
the obje@ of his purfuit was of a nature to ftimulate a {pirit 
of inveftigation, it could fearcely at the fame time fail to 
excite controverfy. It led, therefore, to the production of 
many papers by different writers, all which tended, in fome 
degree, to the further elucidation of the fubjec&t. As thefe, 
however, are only in part connected with entomology, it 
would be fruitlefs for us to follow, through the varied 
branches of difcuffion, and to feleé thofe particular paflages 
which relate to our prefent inquiry ; for thefe we refer the 
curious reader to Tranfaétions of the Royal Society, from 
the eighth to the thirty-fecond volume ; and to various pub- 
lications printed at Leyden and Delft in 1686, 1693, 16975 
3704, &c. Among the principal works of Leeuwenhoek, 
are “ Anatomia, feu interiora rerum, cum animatarum tum 
inanimatarum (fic) ope et beneficio exquifitiflimorum micro- 
{copiorum deteéta,” 1687; ‘ Arcana nature dete¢ta,’’ 
1695; and “Opera omnia,’’? 1722; an Englifh edition 
vof the fele& works of this author was undertaken in Lon- 
don in 1798. 

Geyerus, in 1687, was author of a medical tract in quarto 
printed at Leipfic and Frankfort, called « T'raétatus phy- 
fico-medicus de cantharidibus,’”? and which, as the title im- 
plies, relates to the medicinal properties of thofe well known 
jufeéis, the cantharides. Bononius, in the fame year, pub- 
Hifhed aletter at Florence, in which he enters on an extenfive 
detail of his obferyations on many infeéts, with the micro- 
feope, and lays claim to feveral-difcoveries. And J. F. 
Grendel, Von Ach, canon of the order of the Holy 
Ghoft, produced his  Micrographia nova’? at Nuremberg 
? 

fome of which are dedicated to his micrefcopical obferva. 
tions on infeéts. 

The work of Stephen Blankaart of Amfterdam made its 
appearance in 1658. Its author, a Dutch phyfician, was an 
affiduous colle@or, and in this inftance produced a work, 
the plates of which have been as much admired for the 
beauty of their execution as the work in other refpeéts 
has been condemned. ['rifch, and after him Lyouet, con- 
fider it as an indifferent production. It relates chiefly to 
the larva of different infects, as the caterpillars of feventeen 
lepidopterous infects, twelve maggots of flies, and a few other 
infe&ts, amounting altogether to forty-feven fubjeG@s. The 
title is, “* Schou Berg der Rupfen, Wormer, Maden en 
vliewende Dierkens daar uit voort-kommende.’? The paper 
of John de Muralto, and alfo that of C. Mentzelius, re- 
lating to different infeéts, appeared about this period; and 
the work of John Cyprien, ‘ Hiftorize Animalium,’’? was 
alfo printed in 1688; it was publifhed at Frankfort, and 
relates to infe€ts among other animals. A fmall tra@, 
aa orationary paper of eight pages, with a fingle plate; en- 
titled «* Chymica Formicaruin,”’ is from the pen of profeffor 
Sperling in 1689. Koenig’s ‘ Regnum Animale,” &c. 
printed in 1690; Bilberg’s ‘* Locuile,’’ a diflertation, 
printed at Upfal in 1690; and “ Hiftoria Vermium’? by 
Jungius, printed at Hamburgh in 1691, are all interefting, 
and a paper by Sedileau, publifhed in 1692 in the Memoirs 
of the French Academy, is rather curious ; this latter is de- 
nominated ‘‘ Obfervations fur Porigine d’un efpece de Pa- 
pilon,”? and the infect treated upon is bombyx pavonia 
y major. The prodigious ravages occafioned by the 
{warms of locufts which, in the month of Auguit 1693, 
over-ran Germany, and extended their fcattered legions 
throughout the reft of Europe, evan to the borders of the 
moit northern countries, were an event of fuch an affliGing 
nature, that it could not fail to engage the obfervations of 
many writers, in the number of which we meet with the 
names of fome naturalifts of ability, whofe differtations on 
this occafion are acceptable. ‘Treunero, Hebenitreit, 
Woollenhaupt, Crellius, Kirkmajor, and Ludolfus, wrote at 
this time on the fubjeét, relating the particulars of their ap- 
pearance, the devaftations committed, and the mot effectual 
means of deftroying them. The fpecies was the common 
migratory kind, gryllus migratorius. hele traéts were 
geuerally trifling in point of fize, that of Hebenftreit, how- 
ever, * De Locuttis immenfo agmine aérum noftrum implen- 
tibus, et quid portendere putentur,” confifts of 65 pages 
and one plate, and that of Ludolphus, entitled «* Differtatio 
de Locuttis, anno preterito immenfa copia in Germania 
vifis, cum diatriba, qua fententia autoris de to)Sp defen. 
ditur,” is a folio of eighty-eight pages, and embellifhed 
with figures, 

Albino publithed a {mall tra& on the cantharides in 1694, 
and the following year ‘* Jacobi Petiveri Mufeum,’’ a {mall 
oétavo, was publifhed in London. 'Thefe, with the ele- 
_mentary work: of Jacobeus, “ Differtatio de vermibus et 
infeétis,” and that of Baglivus, printed at Rome in 1696, on 
the effects of the bite of the tarantula, and a paper of Hom- 
berg on the libellula virgo in the Memoirs of the French 
Academy for 1699, appear to be the only publications de- 
ferving of mention till-the commencement of the eighteenth 
century. 

The earlier part of the eighteenth eqtury forms an era 
in which the f{cience of entomology was cultivated with 
the happielt fugcefs. It is with fome pride alfo, we ob- 
ferve, that eveh in the comparatively improved flate to 
which the feience had then attained, it derived no incon- 
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fiderable advancement through the labours of our own 
countrymen. The works of Ray and Litter, with thofe 
of Petiver in England, and thofe of the indefatigable Reau- 
mur in France, contributed effentially to this purpofe, and 
to the prefent day ferve in fome meafure to maintain the 
reputation of fcience. The works of thofe authors were 
fucceeded within the firft fifty or fixty years by other works 
of high confideration, as will be found hereafter. In the 
interval of time that elapfed between the publications of thofe 
more extenfive and valuable works, others of lefs import- 
ance, but which yet deferve mention, made their appear- 
ance; as, for inftance, in 1701 the {mall, but curious differ- 
tation of Heucherus, called «¢ Araneum homini perniciofum 
et falutarem ;”’ the little treatife by Vallerio of Upfal on the 
tarantula, publifhed the year after; the entomological part 
of the work of G. B. Rumphius, in 1705, and-that of 
Ruifch, “ Theatrum univerfale omnium animalium,’’ pub- 
lifhed in 1710—1718. Henninger produced a {mall medi- 
cal traét relating to millepedes, in 1711. .Wedelio on an 
old fubje&, the utility of the cantharides, in the Materia 
Medica, at Jena, in 1717; and Whitaker, the year follow- 
ing, on the fame infe&: the remarks of J. Pontedera, ** De 
Cicada,’’ &c. annexed to his botanical work; and two 
tracts by Laurentius Roberg, medical profeffor at Upfal, 
*¢ Formicarum Natura,”? and ‘ Libella infeéta.”’ 

Ft was in the year 1702 that Petiver produced the firft 
decade of his ** Gazophylacium nature et artis,’”? the pub- 
lication of which was carried on progreffively till for about 
ten years after, during which period the work was extended 
to ten decades, each containing plates exclufive of the 
*< claffical and topical catalogues.” This work relates to 
infe&ts among other animals, plants, and foffils. About 
twelve months before the author’s death, which happened 
in 1718, there was, however, another work printed by him 
under the title of “ Papilionum Britannize Icones,’”” &c. 
and which, as the title expreffes, relates to the Englifh but- 
terflies, and is entirely confined to entomology. 
A work by Ray, appropriated to this branch of feience, 

was publifhed in 1705, under the title of “* Methodus In- 
feGtorum, feu in methodum aliqualem digefta,’? and which 
can be confidered only as the introduGtion or prelude to 
the great work, “* Hittoria InfeCtorum,’? which the world 
received in 1710, through the care of Dr. Derham; for 
Ray did not live to fee it publifhed. 

This celebrated naturalift divides all infe&ts into two 
principal claffes, thofe which undergo transformation in 
their form, and fuch as do not pafs through any tranforma- 
tion after being produced in the firft inftance. Each of the 
two principal claffes are fub-divided into feveral orders, 
which are varioufly charaGterized, as by the number of the 
feet, or by being deftituteof thofelimbs. Some are determined 
by the habitation of the infe&s; by the fize or corforma- 
tion of various parts of the body; by the odour they emit ; 
the form of the caterpillars, and various other peculiarities. 
This arrangement is in part conformable with the writer 
preceding ; the intranfmutablia, or ordet of thofe which do 
not pafs through any metamorphofes, is due to Willughby ; 
and the three orders of changeable infe€is correfpond with 
the 12th, 13th, and 14th orders of Swammerdam’s claffifi- 
cation. His clafs of changeable infeéts is divided into feve- 
ral families, as vaginipennes, from having the wings covered 
with a fheath, papiliones, quadripennes, bipennes, &c. 
There is an appendix to this work by Lifter, «*« Appendix 
de Scarabzis Britannicis,” &c. Ray, like many other 
writers, includes certain tribes of the vermes with infects, 
from which they are feparated by Linneus; it is poflible 
that Ray might conceive what has been ince proved by in. * 

dubitable authority, that fome few, at leaft, of the fuppofeg ¢ 
vermes are no other than the larvz of infeéts. 

The work of Albin, for the time in which it was exe- 
cuted, was confidered as an elegant publication; it isinone — 
volume quarto, containing one hundred copper plates, with 
a brief defcription of the obje¢ts reprefented in each, and was 
originally fold at four guineas a copy, a great price in thofe 
times, being publifhed in the year 1720. If we miftake — 
not, another edition is dated a few years later; there is cer- 
tainly one printed with notes and obfervations by Dr. 
Derham, in 1749. Albin wasauthor of a work on Englifh- 
fpiders, in which the lice of feveral animals and birds are 
reprefented from the plates of Redi. 

At the fame time that Albin was engaged in the prepa- 
ration of the above-mentioned work in England, J. L. 
Frifch, re&tor of the Royal Academy at Berlin, was occu- 
pied on his hiftory of the infects of Germany, “ Befchrei- 
bung von Infeéten in Deufchland,” the firft part of which 
appeared in 1720; the whole work confifts of thirteen 
parts, and each part is embellifhed with three plates. 
Copies of this work have been printed fince that time; the 
lateft we have feen bears date 1766. 

Valifinieri, in his work, entitled « Efperienze et Offerva- 
zioni intorno agli infetti,’””? publifhed in 1730, diftributes all 
infects into four clafles, according to the different places in 
which they are found. The firft comprehends thofe infeéts 
which live on plants; the fecond, fuch as live in water and 
other fluids; the third, thofe that live in the earth, or amon 
ftony fubftances ; and the fourth, thofe which fubiift on the 
other animals, or in their bodies. 

Reaumur produced the firft volume of his “ Memoirs 
pour fervir a l’Hiftoire des Infectes,” at Paris, in the year 
1734. The five fucceeding volumes appeared between that 
time and 1742. ‘This voluminous work contains fome thou- 
fand pages, and nearly two hundred plates; and is one of 
the beft productions on the fubje&t that has been fubmitted 
to the world. There are two editions of this work, one 
publifhed in Paris by its author, in quarto fize; the other 
1s in o€tavo, a pirated concern by the Dutch bookfellers. 

After the works of Ray, Lifter, and Petiver, the intelli- 
gent entomologifts of our own country, in the commencement 
of this century, the name of Bradley ought perhaps to have 
been introduced. His publication,’ «« A Philofophical Ac- 
count of the Works of Nature,” which was printed in 
London fo early as the year 1721, contains a brief ac- 
count of infeéts. Thisauthor, though a profeffor of bo- 
tany in one of the univerfities, feemsnot to haye been pof- 
fefled of any very extenfive or accurate information on this 
fubje& of entomology; his work’ at. leaft abounds in the 
marvellous, but was, perhaps, for this very reafen, more 
likely in his time to have been perufed with pleafure by the 
common reader. As a popular work, it was not in ether 
re{fpects without its advantages. The works of Reaumur in 
France contributed materially to facilitate the ftudy of en- 
tomology onthe continent. And about the fame time that 
he was engaged in this field of enquiry, feveral traéts and 
papers made their appearance from other individuals. In 
the memoirs of the French Academy for 1731, there is one 
entitled “ Efperiences furles Scorpions,”” by Maupertuis; 
and in 1734, fome others by Trew, as “ Infeétorum quo- 
dam genere,” ** De duabus Erucis,” and * Peculiare quod- 
dam Quercus excrefcentiarum genus,” all which are inferted 
in the Commerc. Literar.”” of Nuremberg. Thefe papers 
immediately preceded the publication of the firft entemo- — 
Per work which the celebrated Linnzus produced to the 
world. 

The principal writings of Linnzus on this branch of na- 
"| tural 
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tural {cience are to be found in his defervedly efteemed pro- 
duction the * Syftema Nature, five regna tria nature fyfte- 
matice propofita per clafles, ordines, genera, et fpecies ;” 
the firft edition of which is in folio, and was publifhed in 
1735. Linneus in this work difributes infects into four 
orders, according to the number and form or nature of their 
wings, under the feveral names of coleoptera, angioptera, 
hemiptera, and aptera. ‘The firft order contains thofe infects 
which have covered wings; the fecond thofe with naked 
wings, as butter-flies, dragon-flies, ephemere, &c. In the 
third, he enumerates crickets, locufts, bugs, &c.; andin 
the fourth, thofe which have limbs, but no wings, as the 
{pider, lobiter, &c. _Befides thefe four orders, this primary 
arrangement of infe€ts comprehends three other orders of 
animals, referred fince to the vermes clafs, but which, at the 
eriod of the firft publication of the ‘ Syftema,” Linneus 

confidered to be genuine infe€ts. The firft of thefe includes 
all creeping ‘ infeéts’”? whofe body is naked and deftitute of 
limbs, as the earth-worm and the leech: the fecond, both 
land and fea-fhell animals; and the third, thofe furnifhed 
with limbs, as the echinus, afterias, &c. 

Linneus by no means deviated from the received opinion 
of his time, in placing the firft and third of thefe laft men- 
tioned tribes of animals with infe4s. Thefe bodies were 
coniidered as appertaining to the infe€? race by mott of his 
immediate predeceffors, and by fome naturalifts in earlier 
times. In a fubfequent edition of the Linnean work, thefe 
orders are feparated, and the latter conitituted into a diftinct 
clafs afterthe manner of Ariftotle, who points out the na- 
tural obvious difference which prevails between thefe two 
orders of animals with fo much clearnefs, that we are not 
without fome furprize his example was overlooked by 
Linneus in the firft inftance. Linneus, according to this 
plan, in his later works, feparates the echini, &c. under the 
denomination of vermes. The infeéts alone were then ex- 
tended by him from four to feven orders. This is the ar- 
rangement which his clafs ‘¢ Infecta” finally affumed in 
the edition of 1767, and which is flill adopted by the ad- 
mirers of Linnezus. The following are the definitions of 
the feveral orders eftablifhed by this eminent naturalift. 

Coleoptera, {uch as have cruitaceous elytra, or fhells, which 
fhut together, and form a longitudinal future down the 
back of the infect, as in the chafer-beetle. In moit infects 
of this clafs, the elytra cover the abdomen entirely, in others 
but partially, asin the ear-wig, &c. The word is derived 
from xonec:, a fheath, and vlepov, a wing. 

Hemiptera, which have their upper wings moft commonly 
half cruftaceous, and half membranaceous, not divided by 
a longitudinal future, but incumbent on each other; as in 
the water fcorpion and grafshopper. From “icv, half, 
and wizpov, a wing. 

Lepidoptera, having four wings covered with fine feales in 
the form of powder or meal ; as in the butterfly and moth, 
from rer}:, a feale, and recov, a wing. 

Neuroptera. In this order the wings are membranaceous, 
tranfparent, and naked, and are generally reticulated with 
veins or nerves; the tail is without a fling, as in the libel- 
lula or dragon-fly. The termis derived from sige, a nerve, 
and *l:pdv, a wing. 

Hynenoptera, have four membranaceous wings, and the 
tail furnifhed with a fling for various purpofes, as in the 
wafp, ichneumon, &c. From yi, a membrane, or pellicle, 
and wlepev, a wing. f 

Diptera, with two wings only, and poifers as in the houfe- 
fly ; rom dys, two, and wieeov, a wing. b 

Aptera, have no wings; as the {pider, &c. from &, with- 
out, and leper, a wing. 

“ 

The great perfpicuity of the’Linnzan fy {tem of entomo- 
logy arofe from its author having made choice of the moft 
obvious characters which infeAs afford for the leading dif- 
tin€tions of his orders, fuch for inftance as the number, tex- 
ture, and pofition or fulds of the wings, or the abfence of 
thefe parts; and in the coultruétion of the genera, the like 
attention being devoted to the form of the head, thorax, and 
wings; and in particular to the flruéture of the antenne; 
thefe latter being confpicuous in moft infeéts, and fo infi- 
nitely varied in their appearance as to conftitute in general 
a permanent definition, That there are other charaéters 
which, in the opinion of later entomolozitts, are better adapt- 
edto the purpofe of claflification the reader mutt be aware, 
but thefe, although really preferable in fome re{pects, are 
perhaps too minute to become always ufeful. ‘The ftruc- 
ture of the various parts of the mouth, the charaéter on 
which the Fabrician fyftem is founded, however definitive, 
and therefore excellent, requires that degree of attentive feru- 
tiny in their examination, which is rarely beftowed by the or- 
dinary obferver of nature; and which cannot for this reafon 
be fo well calculated for the general purpofe of difcrimi- 
nating the families of infe@ts, as thofe which are at once 
too obvious to be miftaken. 

The fimplicity of the arrangement adopted by Linnzus, 
the celebrity of his name, and the princely patronage under 
which he wrote, confpired with other favourable circum- 
ftances to render this {cience more univerfally cultivated, ad- 
mired, and refpected about his time, than it had probably 
been at any former period. The credit due to this naturalift 
for his labours in entomology is great. This we allow, but, 
let us alfo remember, that he is not alone entitled to our 
commendation for the arrangement propofed in his work. 
We mutt in candour acknowledge the merits of many among 
his predeceflors, who wrote under circumftances of lefs en- 
couragement, and have neverthelefs excelled in this {cience: 
men to whom the writings of Linnzus ftand in a very high 
degree indebted, and without the aid of which it is impof- 
fible to imagine the fy{tem, which now commands our admi- 
ration, could have been produced, at leaft in its prefent 
ftate of purity. 

From the various entomoloyical works extant before the 
time of Linneus, it may be collected that the hiftory of 
thefe creatures was deeply inveftigated prior to the appear- 
ance of his writings ; and even that fyftem itfelf, the pro- 
minent feature of his labours, from progreflive advancement, 
had gradually attained to a flate of confiderable perfeGtion. 
In the works of Ariftotle and Pliny, in thofe of Agricola, 
Aldrovandus, Frenzius, Moufet, Swammerdam, Ray, Wil- 
lughby, Lifter, Vallifnieri, and various others whofe names 
have been already repeated, we diftinétly perceive, with fome 
occafional variation, the outline of the fuperftructure raifed 
in the “ Syftema Nature.’’ 

Thefe valuable fources of information furnifhed him with 
abundant materials, from which he fele&ted with profound 
judgment, and interwove with ability, induftry, and fuccefs. 
Linozus was in this refpeét commendable ; he did not fuffer 
his mind to be {werved on this occafion from any ambitious 
or innovating motives; and fo far as he deemed it confiftent 
with his plan, he appears to have adhered to the examples 
of his predeceffors. T'he characters of his ordines are to be 
found in feveral earlier publications than his own, and fo 
likewife are moft of his genera, and the far greater number 
of his fpecies. But thefe he remoulded throughout with 
fo much flcill, that this «* Syflema’’ conftitutes the central 
point in which the feattered rays of natural fcience are con- 
centrated with more precifion than they really appear inthe 
original authors, to whofe induitry he flands indebted, It 
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was in the concife and very expreffive ftyle which Linnaeus 
adopts in all his works, aud which was almoft peculiar to 
himéelf, that he excelled. 

Our limits are inadequate to the fair difcuffion of this 
important fubje@t; and of this we feel fo deeply fenfible, 
that for the prefent we fhall wave all further comment, re- 
ferving to ourfelves a future opportunity for entering upon 
a-more extenfive view of the merits of the Linnzan fyftem, 
as contrafted with thofe of other authors who have appeared 
fince his time, and which have obtained the fanétion of 
public approval. 

After the firft edition of the “* Syftema Nature,” Lin- 
nus wrote feveral papers on the fubje& of entomology ; 
fome of which are printed in the Tranfaétions of the Royal 
Society of Upfal. One of the earlieft of thefe appeared in 
1739, under the title of «« Om Renarus Bromfkulor i Lap- 
land ;?? and another dated Stockholm, in the fame year, 
«¢ Tal om Markwardighter uti Infeéterne.’ In 1746, we 
find a paper, jointly the produ€tion of Linneus and De- 
geer, relative to the lantern-fly of China (fulgora cande- 
Ieria) ; and about the fame time, his “‘ Fauna Suecica,”? an 
enlarged and improved edition of which was publifned in 
1761. That elegant infe&t, panorpa coa, a fcarce f{pecies 
at that period, forms the fubje& of a {mall Linnzan paper 
in 1747. His differtations ‘* Miracula InfeGtorum,”’ and 
*‘ Noxa Infectorum,” bear the fame date, 1752: they were 
both printed at Upfal, and poffefs merit : the latter is in 
particular valuable, from the obje& iu the contemplation of 
the writer. Six years after this he produced a differtation, 
called « Pandora Infectorum ;’’ the year after, a paper on 
the coccus ; and in 176), his “* Fundamenta Entomolegiz,”’ 
a book in thofe days of confiderable value as an elementary 
work, or introduétion to this ftudy. There is a tranflation 
of the traé&t by W. Curtis, printed at London in 1772. 
His laft entomological paper is upon the genus paufus, a 
curious coleopterous tribe, diftinguifhed by the compara- 
tively enormous magnitude of the antenne. 

The work of L’? Admiral, entitled “« Naawkeurige Waar- 
neemingen van Geftaltverwiflele:de gekorwene Diertjes,”’ 
appeared in 1740 at Amfterdam. It is in folio, and con- 
tains a feries of elaborately finifhed etchings, which; though 
engraven in a diflimilar ftyle, have fomewhat the air of 
Merian’s work on the infects of Surinam, or as is diftin@ly 
copied in the Aurelian of Mofes Harris. The work of 
L’ Admiral is confined to the European infeéts, of which 
it comprehends about fifty fpecies of the larger kinds, and 
thofe principally of the lepidopterous tribe.  Thefe are re- 
prefented in a heavy, though not unpleafing, and often very 
beautiful manner, in various attitudes, with large branches 
of the different kinds of plants on which they feed; and in 
moft inftances, the perfect infe& is accompanied on the 
fame plate with the larva and pupa. I,’ Admiral’s work 
began in numbers, and was intended to contain, according 
to its author, one hundred plates and four hundred pages of 
letter-prefs. This defign was never completed, ©There are 
few copies with more than twenty-five plates, and about 
five pages of letter-prefs. Our copy contains thirty-two 
plates and twenty pages, and is the moft complete in this 
refpe&t we have feen. 
A {mall treatife relative to the larve of phalenz, by 

Detharding, “ Difquifitio Phyfica Vermium in Norvegia, 
qui novi vili,”? was publifhed in quarto in 1742. The fame 
year, the tarantula {pider engaged the attention of Francefco 
Serao of Naples, who on this fubject oly has- given a 
quarto of two hundred and fixty pages, entitled, ‘¢ Della 
‘Tarautola o vero Falargio di Puglia.”’? The hiftory of the 
taranttia about this time engaged the pen of feveral curious 

perfons; and, among others, N. Caputus had the year y 
ceding publifhed a book nearly the fame fize, ** De Taan- 
tule Anatome et Morfu.”? a} 

The work of Leffer, “ Infe&to-theologia,” é&c. written 
in the German language, and better known from the French — 
tranflation by Lyonet in 1742, entitled  Theologie des 
Infeétes,”’ is rather a curious than valuable publication. 
The fuccefs of this book in Germany renders it worthy of 
particular mention. The views of its author, (a clergyman 
at Nordhaufen,) as he himfelf explains, was to ** promote 
the glory of God.’? He does not afpire to the eftablifh- 
ment of any new faéts relative to entomology : his attention 
is dire&ted folely to the feleétion of fuch anecdotes and par- 
ticulars of the hiftory of infeéts, gleaned from other works, 
as could be rendered a convenient medium for the theolo- 
ical remarks with which his pages abound. The piety of 

fia mind we fhall not diftruft: to an cae. his work 
is of no material worth; he was not very well acquainted 
wich this fubje€t, and his remarks are often erroneous. As 
a theological produétion, and in this view the author wifhed 
it to be confidered, certain paflages in the work of Leffer 
may have an ufeful tendency: it is calculated to expofe 
fome glaring errors in the writings of other theologians, 
who in a fpirit of fanaticifm had entered upon the fame fub- 
jeGt. One of his beft chapters on this head is that relating 
to the “ abufe of infects in theology ;” in which he points 
out the grofs outrage on reafon committed by the pagans, 
in making certain infe€ts the idols of their worfhip; and re- 
marks how much more abfurd it muft appear, that the Jews 
and even Chriftians fhould have followed their example: a 
fat inferred by him from various authorities. The Jews 
are accufed of {tating many wonderful things relative to in- 
fe&ts, which can only be confidered as fables. Among 
others, after repeating the facred text, 1 Kings, vi. 7..con- 
cerning the erection of the temple, which was “ built of 
ftone made ready before it was brought thither; fo that 
neither hammer, nor ax, nor any tool of iron was heard in 
the houfe, while it was building,”’ he ftates, that the Jews 
explain this’ paffage in the following manner. The work- 
men, they affirm, employed a worm to fhape the ftones; 
which infeét, named fchamir, cut and broke them to pieces 
in places where applied. They add, that it was the figure- 
of a grain of barley, and was kept in a leaden box, becaufe, 
had it reached any rocks, it would have cleft and deftroyed 
them. This fable, with fome others invented by the 
rabbis, is particularly mentioned. Among the legends of 
Catholic fuperftition he fele@s other anecdotes. equally re- 
markable. Baldus, he fays, in order to prove the real pre- 
fence in the eucharitt, velates that a number of bees being 
found on holy ground, paid it homage, and carried a por- 
tion of it refpectfully to their hive. Baptilte tells us, that 
a fpider having accidentally fallen into the chalice, while 
St. Francis was faying mafs, the holy man determined to 
{wallow it; and adds, that the fpider came afterwards out 
of the bone of his leg. But to conclude with one of thefe 
tales of fanaticifm not unworthy of record withthe ref : it is 
gravely itated that St. Francis, once walking in a garden, 
faw a grafshopper, which immediately quitted the plant it 

~fat upon, and perched on his hand; he ordered it to fing 
to the praifes of God, and witha pretty lond voice it im- 
mediately began a very fine pfalm! If fuch holy impoitures 
were actually liftcned to with any faith, the time of Leffer 
could not be mifapplied, as a divine, in endeavouring to 
expofe their abfardity. ; 

Degeer publifhed at Stockholm, in the year 1744, an 
interefting little o€tavo on the utility of the ftudy of infects, 
called Tal om nyttan, fom Infecterne och-deras. fcarika- 
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dande, tilfkynda ofs;’? in which he points out the advan- 
~ tages likely to refult from our acquaintance with this tribe 
of animals, ‘and which appears to be the firft tra& exprefsly 
written under this view of entomology. About this fame 
period, ROfel of Nuremburg, by profeffion a miniature 

_ painter, was engaged in the preparation of a valuable ento- 
~ mological work, the firft part of which was fhortly after 

aroduced to the world, This work bears the title «* Der 
Meee Nerau(gerebecen Infecten-Beluftigung,”’ and con- 

~ fifts of feveral volumes in quarto. The firlt pat was pro- 
- duced in 1746, and two fucceeding volumes in 1749 and 
17553 to thefe a fourth volume was added by his relation 

Kleemanain, 1761, two years after the death of Réfel; 
and fince ‘that period Kleemanahus publithed three other 

_ parts in continuation. 

__ Rofel does uot adopt any feientific order of arrangement : 
his work was produced as a mifcellany, and, according to 
_ the title, as an amufement in the fludy of infeé&ts. Many 
_ of the infeéts included are European; others are natives of 
Afia, America, &c.  Befides infeéts, fome few of the 
cruftacea are contained ; and a portion ofthe third volume 
is deyoted to the vermes tribe. T'he text is in the German 

~ language, and exceedingly copious; the flighteft peculiarity 
“in every individual infect being defcanted upon with as much 
minutenefs as the more important details of its hiftory. The 
plates are numerous and intereiting. The~{upplemental 

 fafciculi, given by Kleemann, « Beytrage zur Natur-und 
Infe&ten-Gefchichte,”? &c. relate to European infects, and 
a {mall number of the extra European kinds. 
_ A tra&, dedicated to the purpofe of explaining the ad- 
vantages arifing from the ftudy of infeéts, was printed in 

747, by C. F. Mennander, “ Differtatio de Utu Cogni- 
onis InfeGtorum.’? Bazin, the fame year, publifhed his 

« Abregé de ’Hiftoire des InfeGtes, pour fervir de fuite a 
?Hiftoire naturelle des Abeilles,”? in Paris; and in Lon- 

n, William Gould, « An Account of Englifh Ants.’ 
. C. Hoppe publithed, the year after, two {mall entomo- 

: ogical traéts, as “* Antwort-Schreiben auf Hrn Schreibers 
_gweifel,”? at Gera; and  Ejichen-Weiden-und Dorn- 
‘rofen,”’ at Leipfic; and J. Dutfield of London, fix num- 
bers of a natural hiftory of Englith moths and butterflies, 
after which the work difcontinued. 

About this fame period, or rather earlier, but certainly 
before the year 1749, a work was undertaken in London 
by Benjamin Wilks, under the title of “ The Englifh 
‘Moths and Butterflies, together with the Plants, Flowers, 
nd Fruits whereon they feed, and are ufually found.” 
‘This publication, confiiting originally of plates only, ap- 
‘peared in the firft inftance without a date. From collateral 
sega we are, however, enabled to ftate that it 

uft have preceded the year laft mentioned ; becaufe at that 
time the whole work, confifting of 120 plates, was nearly 

ompleted, as we learn from comments upon that work in 
ie third volume of Rofel’s Infeéten Beluftigung, The 
ure of this work is rather incorreétly ftated in its title 

mle for the plants on which the groups of infects are 
ipectively difplayed are not thofe which conttitute their 
tural food: they confift of gaudy flowers, auricnlas, 

rofes, monttrous varieties of om et plants, fruits, &c. 
introduction of which, in preference to their natural 

d, has incurred blame. But another charge, and one in 
ur opinion of more importance, is brought againft our 
Pa by Rofel; an imputation tending to depreciate the 
Fefpedtability of the Englith eatoinalodite of that particular 

§, when the feience ought, from the labours of former 
18, to have ftood in this country on very high ground, 
the public judgment to have been fo far matured as to. 

difcover impofition, He plainly accufes our author of 
piracy ; and when we reflect on the celebrity this work has 
heretofore enjoyed as an original production, it does attach 
fome little reproach at leaft that faéts {lated with the utmoft 
publicity on the continent fhould’ have remained unknown 
tous. ‘The remarks are curious; and as in all probability 
they have not before met the eye of the Englifh reader, we 
fhall tranflate the paffage in this place: “In dem nach- 
tragoder 3,” &c, ‘In the fupplement, or third part of 
my Amufements of Infecis, I have mentioned a certain 
work which Mr. Wilks in London publifhes monthly, and 
promifed that I would be more circumftaatial at another 
time. Since then the plates amount to ninety, all which f 
have examined with great attentions they are as yet defli- 
tute of any defcription, which, however, is to appear at 
fome future period. If the notice which accompanies thefe 
plates deferves credit, all thofe infe@s are drawn after life 
but to thofe who know other works, and examine thefe 
plates with caution, it foon appears that the author has 
copied feveral from Albin’s infects, from Merian’s book, 
and a great many from my own. Whether he has been 
fuccefsful in his attempt, I leave to the judgment of others. 
An ape mimicks-every thing, but does not always fueceed’ 
This. may appear to many to be too fevere; but let them 
confider that the author counterfeits the works of others, 
and gives them out as his own. I venture to affert that in 
the future defcription of his work, he will take care not te~- 
tell us from what books he has compiled his own; for he 
already itrives. to hide on his plates whatever he has copied 
from others, by reverfing the figures, or by giving them 4 
different pofition.”? Vol. iii, p. 192, A.D. 1749. This 
we mutt confider as in fome meafure the language of re- 
fentment for the liberties taken with his work : it is never- 
thelefs in fubftance true; for the eye of the artilt will per- 
ceive, ou comparing the two publications, that Wilks las 
taken an unlimited range through the firft volume of Rofel. 
The remarks are repeated at length, becaufe we with to im- 
prefs on the public mind the value and importance of any 
genuine work, in preference to produétions of this nature. 
Wilks was the publifher of “ Twelve new Defigns of But- 
terflies,”’ in which the infeéts are difpofed in ftars, feftoons, 
circles, or other whimfical groups, forming what are ufually 
denominated * Butterfly pictures.” 

The firft volume of the invaluable work of baron Charles 
de Geer, the “‘ Memoirs pour fervir a |’Hiltoire des Ine 
fectes,’’? was printed at Stockholm in 1752, and was re- 
ceived with every demonftration of praife, to which its 
merits are entitled. From the teftimony of the author’s 
talents which this volume afforded, the continuation was 
expected with impatience; but nine years elapfed before 
the fecond volume appeared, and it was altogether twenty 
fix years from its commencement to its termination. It 
was completed in 1778, in which year the labours of its 
author clofed with his life. De Geer was the author of 
many other publications, which are to be found difperfed 
through the TranfaGtions of various learned focieties ; but ' 
that above noticed is the moft confiderable of his works, 

Dr. Hill, in his hiftory of animals, publifhed in London 
in the year 1752,. divides infeéts into three claffes: the firft 
of which, apteria, comprehends all infects without wings ; 
the fecond, pteraria, is devoted to the winged kinds; and 
the third, called gymnarthridia, confifts of thofe which 
have foft and naked bodies, and are furnifhed with limbs. 
The apteria is divided into two families; and pteraria, or 
the winged infects, into diptera and tetraptera, or thofe 
with two wings and four wings. 

The * Entomologia Carniolica” of Scopoli appeared in 
1753+. 
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1353. This author diflributes all the infe&ts of which he 
trests into orders, genera, {pecies, and varieties, nearly 
after the manner of Linnzus; changing, neverthelefs, the 
names they bear in the works of the latter for others he 
deemed more appropriate. Thus, for example, probofcidea 
is fubftituted for hemiptera, in reference to the beak by 
which thefe infeéts are diftinguifhed ; aculeata for hymen- 
optera, from the abdominal fling ; halterata for diptera; 
and pedeltna for aptera. 

As a fyftematic work, this publication of Scopoli s of 
{mall importance; in other refpects it is valuable. The 
arrangement of infeéts, better known on the continent as 
the fyftem of Scopoli, appeared in a work, entitled ‘ In- 
trodu@tio ad Hiftoriam naturalem,”’ printed fo lately as the 
year 1777, and which, as the title exprefles, does not re- 
late exclufively to the {cience of entomology. He divides 
infects into five tribes, under the fingular appellations of 
Swammerdamii-lucifuga, Geoffroy-gymnoptera, Roefelii- 
lepidoptera, Reaumurii-probofcidea, aid Frifchii-coleop- 
tera: by this means, identifying each particular tribe with 
the name of an author, who in his opinion had been moft 
fuccelsful in the explanation of that to which his name is at- 
tached. ; 

The order lucifuga includes two genera, cruftacea and 
pedicularia ; gymnoptera comprehends halterata, aculeata, 
and caudata; lepidoptera, the genera {phinx, phalena, and 
papilio; probofcidea are divided into two parts, the ter- 
retrial and aquatic; and the coleoptera, in the fame 
manner, confift of two families, the inhabitants of the water 
and thofe of the land. 

The ardour with which the fcience of entomology was 
cultivated about this period in various parts of Europe, is 
to be afcribed to the occafional labours of Linnzus and his 
immediate coadjutors, whofe example excited the moit lau- 
dable affiduity ; and though no work of any material confe- 
quence appeared exactly at this time, we may fafely con- 
clude that this fpirit of emulation laid the foundation of 
feveral which were fubmitted to the world a few years after. 
Among the entomological traéts and papers of this time, 
fome only are worthy of notice. Kalm, a name familiar to 
the betanift, beftowed attention on this fubje€t, as we per- 
ceive from a paper on a {pecies of cicada, ({eptemdecim, ) 
written in the Swedifh language ; and alfo from another by 
the fame author on acarus americanus: thefe appeared in 
1754. The yearafter G.W. Sigwart treats flightly on 
coleopterous infects; and Sauvages produced fome papers 
of little moment in the Memoirs of the French Academy. 
And now we -proceed gradually to the confideration of 
other works of greater confequence; the ufeful work of 
Clerk on the fpiders of Sweden, printed in 4to. at Stock- 
holm, in 1757, isone of the beft works extant on this cu- 
rious tribe. Another prodution by the fame author is alfo 
valuable, his ‘* Icones infeGtorum rariorum,”’ a thin and {mall 
quarto, publifhed two years after. Indeed, this laft men- 
tioned work may be confidered as having the immediate fanc- 
tion of Linnzus, from being produced under his own direc- 
tion, and, we believe, infpeGtion. The work contains a mo- 
derate number of coloured plates, fome of which are appro- 
priated to the difplay of fele& exotic infeéts ofthe moth 
‘and butterfly tribe, and others to the mere choice and rare 
lepidopterous infe&ts of Europe, all which are highly 
finifhed in colours. There were only a few copies of this 
work printed off, and it is now become fearce, and bears a 
eonfiderable piece. Dr. Smith pofleffes one copy, that ori- 
ginally m,the library of Linnzus, and there is another in 
that of fir Jofeph Banks. ; 
An interefting little work, called “ Infecta Mufei Gre- 

“agrees with the lepidoptera, having the wings covered with 

r 

cenfis,” from the pen of Nieolaus Poda, publifhedin 1961s 
affords an account of the infects of Greece, arranged in the © 
Lionzan manner. The fame year an introduétory work te 
the fludy of infe&ts by J. H. Sulzer, was printed at Zue 
rich ; it is in quarto, with a number of plates, and bears the — 
title of « Die Kennzeichen der Infekten durch 24 kupfer- 2 
tafela erlautert, und mit derfelben natiirlichen gefchichte ~ 
begleitet.”” The fame writer, in 1776, produced another 
publication alfo introductory to the fcience of infe&ts, called: 
“ Abgckiirtze gefchichte der Infecten,” illuftgated with — 
thirty-two coloured plates ; which latter, with five or fix ad. 
ditional plates, form the hiftorical part of the quarto work 
publithed in Switzerland, in 1789, by J. J. Roemer, as an 
elucidation of the Linuzan and Fabrician fyftems. ‘The © 
title of the latteris “ Genera InfeGorum Linnzi et Fabricii 
iconibus illuftrata.”? ‘The outline of the Fabrician fyftem, 
which this work contains, is conformable with that propofed 
in the earlieft work of the laft mentioned entomologiit. 

As afyflematic produ@ion, the work of Geoffroy, print- 
ed at Paris in 1762, demands the particular attention of the 
modern entomologift. The work is entitled “ Hiftoire 
abrégée des InfeGes,’? and comprifes all the infe& tribes in. 
the fx following claffes; 1ft, coleopteres; 2d, hemipteres; 
3d, tetraptéres a ailes farineufes; 4th, tetrapteres 2 ailes 
nues; sth, dipteres; Oth, apteres. The Grit ‘clafs corre=. 
fponds with the Linnzan coleoptera ; the fecond is more ac- 
curately regulated by the form of the probofcis; the third 

fine powder ; the naked-wing tribe unite the neuroptera and. 
hymenoptera ; the dipteres and apteres are the fame with the 
Linnean orders. It is a material diftinétion of this fyftem,, 
that the characters of the orders are determined chiefly by 
the number of joints in the feet ; the generical charafters are 
taken from various parts of the body, wings, &c. The 
genera differ exceedingly in their conflruGion from thofe of 
Lianeus, and many of them are in ufe to this day among 
the continental writers. : 

Briinniche is the author of two entomological traéts, print= 
ed about the fame period, as, ** Prodromus Infeétolo ie 
Sizllandice,”? and an elementary work in Latin and Danifhy 
ealled ‘¢ Entomologia fiftens InfeGtorum tabulas fyftemati~ 
cas, cum ,introductione et iconibus.”? Sepp began his 
work, ‘ Befchouwing der wondern gods in de minftgeachte 
{chepzelen of Nederlandfche Infe&ten,”’ in the year 1762 ; it 
is dedicated entirely to the more uncommon moths and but- 
terflies of Holland ; the text is in the Dutch language, and 
the plates, which are not numerous, are admired for their pe- 
culiar neatnefs, being engraven in the dot or ftipple ftyle, 
with confiderable delicacy. ; 

This elaborate kind of engraving was in great efter. 
about the period adverted to, as appears from the encomi- 
ums beftowed on the plates executed by the hand of Lyonet, 
for his laborious work, “ 'Traité Anatomique de la Che- 
nille,”” printed in Holland the fame year. This work of 
Lyonet is a treatife dedicated folely to the anatomy of the 
caterpillar, which lives in the wood of the willow, (phalzena- 
coflus, ) upon the diffe&tion of which this author enters with 
fuch minutenefs of inveftigation, that his deferiptions of 
this object alone occupy rather more than fix hundred quarto. 
pages. The plates, eighteen in number, with the exception 
of the firft, which reprefents the microfeope employed in 
his examinations, are entirely appropriated to the reprefen 
ations of the mufcles, tendons, fibres, medullary veilels, 
{piracles, &c. every part of which throughout the se 
animal are exhibited in their natural and magnified app 
ance. Thefe plates, as before intimated, are finifhed {pe- 
cimens of the ftipple ftyle of engraving then prevalent, ane oie a Ba TA sd 590.20) se pak Soe 
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which, fromthe clofenefs of its texture, nearly refembles 
mezzotinto, 

Lyonet is faid to have left at his death two manuferipts 
on the fubject of entomology, neither of which have, to our 
knowledge, appeared before the world. One of thefe is in- 
feribed * Giuvres Melées fur les Infeétes,’’ and contains his 
obfervations on the infects found in the environs of the 
Hague, where he refided. The other, an “ Effai Anato- 
mique furla Chryfalide ct la Phalene qui range le bois de 
faule,”’ a work on the fame plan, and forming a continuation 
of the hiltory of the fame infe&, as his former effay on the 
caterpillar. This unpublifhed work on the chryfalis and 
fly was to be accompanied by no lefs than fifty-four plates, 
all the drawings of which were executed, and fome of the 
plates engraved, previoufly to the death of the author, which 
happened, at an advanced age, in 1789. 

The frience derived fome improvement from the various 
publications of Schwfier between the years 1764 and 1777. 
He produced, among others, an elementary work in Ger- 
man, “ Zweifel und Schwiirigkeiten, welche in der Infec- 
tenlehre annoch yorwalten,’? and another, entitled “ Ele- 
menta Entomologica,” containing no lefs than 132 plates, 
appropriated to the illuftration of the principles of his fyf- 
tem; and an additional fection with two more plates, defcrib- 
ing the various apparatus for catching, and the manner of 
feeding infets, microfcopes for examining them, &c. “ Vi- 
erter abfchnitt von den Werkzeugen der Bedhandlung und 
Sammlung der Infe&ten.’? The moft important of Schzffer’s 
works, is thatentitled “* Icones Infeétorum circa Ratifbo- 
nam indigenorum,”’? comprifed in three volumes 4to. with a 
ya{t number of coloured plates, the latter of which poffefs 
a charaéter of great peculiarity in having two impreffions 
on every print, one on the front of the leaf as ufual, and the 
other on the back; by which means the plates are comprifed 
in half the number of leaves they would otherwife occupy. 
“The claffification of Scheffer differs extremely from that of 
Linnzus; it approaches that propofed by Geoffroy, from 
which, however, it is ftill fo far diftin, that being a fyitem 
in fome repute, it may not be amifs to prefent an outline of it 
in this place. 

Scheffer divides all infeéts into feven clafles, in, the foilow- 
ing manner ; 

1. Infeéta coleoptero-macroptera, infects whofe elytra 
are cruftaceous throughout their whole length, and extend 
beyond the abdomen when clofed. 

2. Infeéta coleoptero-microptera, differ from the former 
only in having the wing-cafes fhorter than the abdomen. 

3. Infecta. coleoptero-hymenoptera, or hemiptera, fuch 
as have the elytra half cruftaceous, or becoming membranace- 
ous towards their extremity. 
_ 4. Infedta hymeno-lepidoptera, er having wings imbri- 
cated with feales. , 

5. Infectahymeno-gymnoptera, or with naked and mem- 
branaceous wings, comprehending the two Linnzan orders 
neuroptera and hymenoptera. 

6. Tafegta diptera, or infects having two wings. 
4. Infeéta aptera, or without wings. 

_ The fecond part of “ Zoophylacium Gronoyvianum,”’ by 
Laur. Theod. Gronovius, contains the defcription of about 

fix hundred infects with fynonyms after the Linnzan 
manner, accompanied by four illuftrative plates. The work 
isin folio, and was printed at Leyden in 1764. 

- Seba, in his fplendid folio work, “'Thefaurus Naturz,’’ 
yublifhed at Amfterdam in 1765, defcribes a number of the 
eee kinds of extra European infeéts, with figures exe- 
cuted with prcat force, and ina ftyle Sh ap ee with 
the other plates of his work. 

Vor. XII. 

In 1769, Berkenhout, publifhed the firlt edition, of his, 
“ Outlines of Natural Hiltory of Britain ;” fince which 
time two other edicions: of the fame work have appeared. , 
That portion of the work which is devoted to entomology 
includes a {mall feletion of the fpecies molt con{picuous for 
their fize, under each of the Linnzan genera, the infects 
being arranged throughout in the order of that fyftem. The 
number of infects defcribed amount to about fix hundred. 
The work is deftitute of figures. 

Among the number of exotic infects figured in the plates 
of “ The Hiftory of Birds,” and the ** Gleanings,” by 
George Edwards, fome are interefling from their beauty. 
There are a few alfo remarkable for their rarity, particular- 
ly fcarabwus atlas, one of the three larger ‘* Indian beetles ;”’ 
libellula chinenfis, called “the green-winged Iibellula ;” 
and the larva or pupa of an extraordinary gibbous kind of 
locufty reprefented only, we believe, in this work. Infeéts 
were not {paringly introduced, notwithttanding that they 
were confidered only as ornan-ental objects, the work being 
devoted principally to ornithology. In the courfe of the 
whole of this voluminous produétion, more than fifty fpecies 
of the infe& tribes are noticed, the greater part of which 
are butterflies. Edwards began this publication m 1743; 
from which period it was continued progreflively till 1764. 
The catalogue was publifhed in 1770, and forms part of the 
tracts entitled “ Edwards on Natural Hittory.”’ 

John Reinhold Forfter, one of the eminent naturaltifts 
who accompanied the celebrated Capt. Cook in his voyage 
round the world, has left us a catalogue of Britifh infects 
printedin 1770. It is only a lift of Latin names of a certain 
number of {pecies, and was intended as a prelude to the co- 
pious work on the infects of this country, which its author 
intended to write. This catalogue, however, and his ‘¢ Nove 
Infeétorum Centuriz,’? which appeared in London the year 
after, are the only entolomogical works that author pub- 
lifhed. Of the latter we ought to {peak more at large. 
The avowed purpofe of this little book, as the reader is 
informed in the preface, was to give a defcription of one 
hundred infeéts not mentioned in the lateft work of the illuf- 
trious Linneus. The infects included are partly indigenous, 
fome are from China, and others from South America. 
The greater number of thefe are coleopterous infects, and 
are arranged after the manner of Linneus, though the ge- 
nera anthribus and ciftela are taken from Geoffroy. It 
may be laftly obferved, that although thefe infects do really 
appear to be undefcribed by Linnzus, fome few of them 
were previoufly made known tothe world by the works of 
Scheffer and Drury. This its author wasaware of, but as 
they had efcaped the obfervation of the author, whofe work 
he was folicitous to improve, it was ftill confidered right to 
introduce them. 

The firft volume of the ‘ Illuftrations of Natural Hif. 
tory, wherein are exhibited figures of exotic infeéts,” &c. 
by D. Drury, was publifhed in 1770. The plates, fifty in 
number, form a mifcellaneous aflemblage of the more beau- 
tiful extra European infeéts, which the extenfive collection 
of its author afforded. The fecond volume was produced 
three years after the firft; and the third, whirh concludes 
the work, fo far asthe author proceeded wit the publica~ 
tion, appearedin 1752. Befides the infeéts, reprefented in 
thefe volumes, the extenfive cabinet of the author contained 
many very choice {pecimens, referved as matérials for the 
fourth volume which was in contemplation ; and among the 
reft, a number of curious {pecies collected in the interior of 
Africa, and other countries rarely vifited by Enropeans, 
the introduétion of which would have rendered the fourth 
volume of much greater arid to the entomologift than 

Lt hh either 
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either of the preceding ; this may be colle&ted from the 
manufcripts of Mr. Drury, inthe poffeffion of the writer 
of this article, and which are now before us. From an in- 

{peétion of thefe papers, it likewife appears, that the author 
intended, in a revifal of his former volumes, to have affigned 

the Fabrician names to all the infe&ts contained, fo far as 

thefe could be obtained, andthat for this purpofe Fabri- 
eius had himfelf furnifhed Mr. Drury with a number of 
names and references, independently of thofe which had been 
publithed in his ‘« Species Infe€torum,”’ a paper by Sebaf- 
tiani, * Infeéta ad aquas Mattiacas fuper nive deprehenfa,”” 

bears the fame date with Drury’s firft volume of exotic in- 

feéts, and as nearly as we can afcertain Kahn was about this 

very period engaged at Berlin in his publication « Anec- 

doten zur Infekten-gefchichte,’”? a work written in Ger- 

man, and publifhed in numbers. ‘The tract of Kahn, rela- 

tive to the mode of catching and_preferving infects, called 
* Kurze anleitung Infe€ten zu fammlen,” is dated 1773. 

The “‘Inftitutions of Entomology,” by Thomas Pattinfon 
Yeats, is the only produétion of its unfortunate author rela- 

tive to this fubje@ : it isa tranflation of the Linnzan orders 
and genera, collated with three other {y{tems, namely, thofe 

of Geoffroy, Scheffer, and Scopoli, together with obferv- 

ations by the tranflator. This was a valuable book at the 
time of its produétion. In the prefent day it is become 
rather obfolete ; and it is in particular defective in the com- 

parifon drawn hetween the Linnzan fyftem and that of Seo- 
poli; not from any error of the tranflator, but an event that 

could not be anticipated. Scopoli coincided nearly with 

Linnzus in his arrangement of infeéts, when he wrote his 

«Entomologia Carniolica;” after which, however, he 

abandoned that method, and adopted another; that which 
has fince obtained currency on the continent under the name 
of “ Scopoli’s Syftem.””? This laft mentioned work was 
not printed till four years after the tranflation by Yeats. 

“ The Aurelian’s Pocket Companion,” by Mofes Harris, 
is a kind of alphabetical catalogue of the larger butterflies, 

fphinges, and moths collected in England by its author: a 
traé&t of no utility tothe naturalift, unlefs he firft conde- 

f{cends to become an adept in the jargon of the aurelian, or, 

as now termed, the entomological fociety ; the infects being 

throughout defignated by the filly names impofed by the 
few illiterate perfons aflociated under this denomination. 
In this Englifh lexicon of entomology, we have “ The 
‘Wall,’ “The Bank,” “ The ‘Furnpike-gate Keeper,” 
«© Ghoft,”? « Old Woman,” ** Dith-clout,”” anda vaft num- 

ber of others equally capricious and replete with abfurdity. 
- J.C. Fabricius, the indifputable founder of a new fyftem of 

entomology, publifhed in the year 1775; his “ Sy{tema Ento- 
mologica,” in which the principles of his novel mode of claffi- 

fication is for the firft time developed. The effential cha- 

raéters of the claffes are determined from the organs of man- 

ducation, or mouth (inftrumenta cibaria), In this work 

infe&ts of every defcription are comprehended in eight 

claffes to which the feveral names of eleutherata, ulonata, 
fyneftata, agonata, ungonata, gloffata, rhingota, and ant- 

fiata, are afligned. 
This work obtained for its author very high reputation, 

and fuch further inducements to the profecution of his en- 
tomological ftudies, that in the courfe of a few years after 
feveral other works appeared from his pen on the fame fub- 
jet, among which were his ** Species Infe€torum,” * Er- 

tomologia Syftematica,”? &c. in all which his original man- 

ner of claffification was adopted with progreffive improve- 

ment. His “ Supplementum Entomologie Syftematice,”’ 
prefents an outline of his fyftem in its lateft ftate, and is the 
bafis on which the laft work in which he was engaged, his 

“ Syftema Eleutheratorum” was undertaken. _ Part only 
of this valuable work has hitherto appeared, its completion 
being impeded, if not finally interrupted, through the death 
of the author; but fo far as he did proceed, the arrange- 
ment propofed in his fupplement is adopted, and we casnot 
entertain any other conclufion than that it would have been 
acceded to throughout. This may hence be admitted as 
the beft he had formed in the opmion of its author, and a 
conclufion, the refult of fo much extenfive knowledge in the 
{cience as Fabricius poffefled, deferves our ferious confider- 
ation. 

In this fyftem Fabricius diftributes all infeéts into thir- 
teen clafles, thg characters of which are as follow: 

Clafs 1. Eleutherata. Jaws bare, free, and bearing 
feelers. 

2. Ulonata. Jaws covered by an obtufe mouth-piece 
3. Synifata. Jaws elbowed near the bafe, and con- 

neied to the lower lip. 
4 Piczata. Jaws horny, compreffed, and ufually elons 

gated, 

5. Odonata. Jaws horny, dentated ; palpi two. 
6. Mitofata. Jaws horny, vaulted; no palpi. 
7. Unogate. Jaws horny, unguiculated. 
8. Polygnata. Jaws feveral (ufually two) within the 

. Kkeiftagnatha. Jaws feveral, outfide the lip. 
10. Exochnata. Jaws feveral, outfide the lip, and co~ 

vered by the palpi. 
11. Glofata. Mouth compofed of a fpiral tongue, fitu- 

ated between two palpi. 
12. Rhyngota. Mouth compofed of a beak or articus 

lated fheath. 
13. <Aniliata. 

culated. . 
This able entomologift is the author of various traéts on 

entomology, writtea in the Latin and German languages ; 
aud alfo of two principal introdu€tory works, “ Genera 
Infectorum,”” and “ Philofophia Entomologia.” 

The infe&ts of Switzerland are defcribed by J. C. Fueff- 
lin, in an interefting little work, to which its author gives 
the title “ Verzeichnis der ihm bekannten Sehwetsedchen 
Infeckten,’’? printed at Zurich, and bearing the fame date 
(1775) with the Fabrician ‘ Syftema Entomologica.”’ 

The number of infe&ts figured in the * New Illuftrations 
of Zoology,’’ by -Peter Brown, in 1776, is by no means 
confiderable ; fome few of which it does contain are never- 
thelefs fufficiemtly important in point of rarity to deferve 
explicit mention. The purple-winged locuft is, in particu- 
lar, a magnificent infe&t; at the time this artift made his 
drawing, the fpecimen, which is prefumed to be unique, 
was in the poffeffion of Mr. Tunftal ; at prefent it enriches. 
the fplendid colleGion ef Mr. Macleay. The work of 
Stoll, it fhould be obferved, affords likewife a figure of this 
f{pecies, and which, it is believed, was taken from the fame 
ipecimen previoufly to its being purchafed in Holland for 
Mr. Tunftal. 

The extenfive fyftematic work of J. A. E. Goeze, called 
« Entomologifche beytrage'zu des Ritter Linné zwolften 
aufgabe des Natur fyitems,”’ began to be publifhed at Leip- 
fic in 1777, and was continued progreflively in parts till 
1783. In the fame year, with the commencement of this 
publicaton, Efper produced in Germany the firft part of 
his ufeful book on the lepidopterous tribe of infeéts, “ Die 
Schmetterling in Abbildung nach der natur mit befchreibun- 

n,”? a work with many plates, and of which a fecond part 
was publifhed in 1779. Between that time and 1786 two 
other parts appeared likewife, and which altogether form’ 

a very 

Mouth compofed of a fucker, not arti- 
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a very extenfive publication. 'T'wo other very coftly works, 
devoted exclufively to this beautiful order of infects, were 
alfo begun in 1779, one at Paris in the French language ; the 
other in Holland, and in the language of that country: the 
firlt of thefe is entirely appropriated to the infects of Europe, 
and is named “ Papillons d’Europe, peints d’aprés nature ;”” 
the latter is by Pieter Cramer, and confifts of the extra 
European fpecies. The title of this work’ is, “ De uit 
Tandfche kapellen, voorkomende in de drie waereld deelen 
Afia, Africa, en America,” and including the continuation 
publifhed about the year 1782, confifts of four volumes 
quarto, with many plates. The production of thefe ex- 
penfive works fufficiently demonitrates the encouragement 
beftowed on the fubjeét of entomology upon the continent 
of Europe. 

An elementary work by James Barbut, bearing the title 
of « The Genera Infectorum of Linnzus, exemplified by 
various fpecimens of Englith Infects,’”’ was publifhed in Lon- 
don in 1781; and which, befides the text, contains altoge- 
ther about twenty-two plates, two of which are explanato- 
ry, and the reft comprehend indifferent figures of a {mall 
number of fpecies in each genera. As an illu{tration of the 
Linnzan fyttem, this work. may be in fome refpets ufeful 
to the Englith reader: its views are too limited to admit of 
more general utility. The author does not feem to be aware 
of the improvements the fcience had undergone upon the 
continent, in the interval between the publication of the 
«¢ Genera Infectorum’”’ of Linnzus, and the time in which he 
wrote, and has not therefore drawn thofe comparifens be- 
taveen them, which, without innovation on either, could not 
fail to have placed the fcience in a more lucid point of view. 
It is, indeed, to the filence of Englifh writers in this refpe@, 
Seed arifing either from the want of information, from 
entiments of illiberality, or from negligence, that we mutt 

afcribe the very low ftate of entomological knowledge in 
Britain, even to the prefent period. Francifcus de Paula 
Schrank diftinguifhed himfelf by his enumeration of the 
infeéts of Auftria in 1781, written in Latin, ‘¢ Enumeratio 
InfeG&torum Auftrie indigenorum,”’ afterwards rendered into 
German by Fuefsly. The fame year John Nepomuk von 
Laicharting publifhed at Zurich his catalogue of the 
infe&ts of the Tyrol, “ Verzeichnifs und befchreibung der 
Tyroler Infecten,” a fecond part of which appeared in 1784. 
Laicharting adopts a fyftem fomewhat different from that 
of Linnzus; he divides infects into ten clafles, charafterized 
from various parts of the body. His clafles are {carabzides, 
grylloides, cimicoides, papilionoides, libelluloides, vef- 
poides, mufcoides, cancroides, aranoides, and onifcoides. 
In 1782, apaper by Morand was publifhed in the Tranfac- 
tions of the Paris Academy, entitled ‘* Memoire fur les vers 
de Truffes, et fur les mouches qui en proviennent.”? A 
fmall o€tavo by J. S. Semler, in the German language, bears 
the fame date, and is worthy of attention, ‘* Verfuch eines 
Diarium tiber die Economie mancher Infecten im Winter,’’ 
and there is befides this another more extenfive book printed 
in 1783, relative to the aphides, called *« Nachlefe zur Bon- 
netifchen Infektologie.”” A catalogue of lepidopterx, 
written by Lang in the German language, came out in the 
fame year. And, laftly, a “¢ Short hiftory of the brown tail 
Moth,” by W. Curtis, The caterpillars of this moth, it 
may be recolleéted by many readers, appeared in fuch im- 
menfe {warms in the fields furrounding London during the 
fummer of 1782, and from their ravages defpoiled fo many 
trees of their foliage, as to create very ferious apprehentions 
of approaching deftruétion to the whole vegetable tribe, 
The obje€ of this pamphlet was to prove that graminiferous 
plants, not being the natural food ot thefe voracious vermin, 

would efcape their attack. This circnm{lance alone will 
ferve to teftify, that fome benetit at leaft may refult from an 
acquaintance with the fcience of infes. ts author was by 
this means enabled to difpel the uneafinefs occafioned 
through the appearance of thefe fuppoled minifters of 
famine ; and which prevailed to fuch an alarming extent 
throughout the whole population of this vait metropolis, 
that prayers were ordered to be read in all the churches to 
avert the impending calamity. 
An elementary work by J. A. B. Bergitreffer, a {mall 

octavo, entitled Entomologia, fcholarum in ufus concin- 
nata,”’ was publifhed’ia 1784; this author had previoufly 
diftinguifhed himfelf by his German work, entitled “ No-« 
menclatur und befchreibung der Infecten in der Grafschaft 
Hanau-Miintzenberg,” &c. 

The entomological tracts publithed 
and rather earlier by ‘Thunberg, contributed to promote this 
fcience ; his differtations, named. “ Nove Infectorum,’’ of 
which feveral appeared between 1781, and ten years after ; 
and alfo his “ Differtatio fiftens Infecta Suecica,”? the firft 
of which occurs in 1784, are interefting. he relation of 
his travels to the Eaft abounds with information refpecting 
natural hiftory, and relates in fome degree to entomology ; 
and he alfo produced a curious memoir on the paufus genus, 
called “ Befkrinfuing poa tudnne nya Infecter,”? belides 
other tracts in the Swedith and Latin languages. 

Retzius, in 1783, produced his «« Genera et Species Ine 
fe€torum,” in which the method of Degeer is fimplitied, and 
the Linnean terminology adapted to that performance. 
InfeGs, according to this fyftem, are divided ints fourteen 
claffes ; namely, lepidoptera, alinguia, neuroptera, hymenop« 
tera, fiphonata, dermaptera, hemiptera, coleoptera, hal- 
terata, probofcidea, fuctoria, ancenata, atrachelia, and cruf. 
tacea. 

Harrer wrote on the infe&ts of Germany, in a {mall book 
printed in 1784. ‘The year after Jablonilcy began the ims 
portant fyftematical work, called « Natur fyitem aller be« 
kannter in-und auflandifchen Infecken,”’ printed at Berlin ; 
about the fame time Fourcroy publifhed his catalogue of 
the infects found in the neighbourhood of Paris in Latin, 
under the title of « Entomologia Parifienfis ;” and another 
illuftration of the elements of entomology, written in Ger- 
man, appeared at Leipfic from the pen of Schmiedlein, 
Some African infe&s, that inhabit the Cape of Good Hope, 
were defcribed in 1786 by Xavier Walfen; and two pub- 
lications on the lepidoptera of Germany, and both written 
in the language of that country, came out in the fame year, 
one by W. Gefenius, the other bearing the title of « Beit. 
rage zur gefchichte der Schmetterlinge,”? and printed at 
Augfburg, is by Hiibuer, 

The infects of Naples are defcribed by Dominicus Cy- 
rillus in a folio work publithed in 1787, called “ Eutomo« 
logize Neapolitane.”? A curious and ufeful little tra@ on 
the oeftrus, or gad-fly genus, was the fame year printed at 
Leipfic by J. S. Fifcher under the title of « Obfervationes de 
Gi flroovino atque bovino fate,’ to which a copious ap- 
pendix was annexed in 1788. The cochineal infects dif- 
eovered at Madras fome few years before, gave rife to a 
feries of letters on this important fubje&, by James Andere 
fon, addrefled from Madras to fir Jofeph Banks, fourteen 
of which were printed together in that country in the year 
1788 ; there are, befides thefe, two other letters which have 
been publithed fince, alfo a feparate publication by the fame 
author, containing an account of the importation of Ameri- 
can cochineal infects into Hindooltan. Swederus, in 1788, 
publifhed a monograph on that curious coleopterous genus 

Hhz celapterusy 

about this period, 
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teerapterus,.in a’memoir entitled “ Befkrifuing poa elt nytt 
genus ibland infecterna, horande til Coleoptera.” 

The fcience of entomology obtained fome further advan- 
tages about this period, from the publication of the enlarged 
edition of the Linnean. Syftema Nature,’?? by J. F. 
Gmelin; not from poflefling in itfelf any peculiar merit, 
but becaufe asa general, and therefore ufeful work, it com- 
bines much valuable information, compiled from the labours 
of various naturalifts of the firit confequence fince the time 
of Linnzus, . In the entomological part, confitting of 
three volumes, publifhed at Leiplic in 1788, the editor is 
confiderably indebted to the writings of Fabricius; for al- 
though he rejects his mode of claflification, his orders, and 
moft of his genera, he has copied no inconfiderable portion 
of his new {pecies, and by that means very materially aug- 
mented and improved the original work of Linneus.: Be- 
fides this, the pleafing works of Stoll contributed about 
this time to facilitate the ttudy of the hemipterous order of 
infects, from affording figures of many. extraordinary {pecies 
of the locuft, fulgora, cicada, cimex, and other tribes, ex- 
tant in the various continental cabinets at that time, and, 
among others, that of the prince of Orange. His firft work 
is called “ Natuurlykye af beeldingen en befchryvingen 
der Cicaden in alle vier waerelds deelen.?? The two pub- 
lithed fince are only a continuation, including other genera 
befides the cicadx, as the locuite, phafme, &c. - Thefe 
works were printed at Am‘terdam. The work of M. B. 
Borkhaufen, written in the German language, relates en- 
tirely to European infeéts of the lepidoptera kind, and bears 
the title of « Naturgefchichte der Europaifchen Schmet- 
terlinge-nach Syftematifcher ordnung.’?? The firft part ap- 
peared at Franckfort in 1788 ; and fince that time the work 
has been confiderably extended. The article entomology, 
inferted in Hall’s Encyclopedia, as it appeared originally 
in. 1788, was written by Marfham, and is exemplified by 
three plates; and about the fame time, Roemer publifhed 
in Switzerland his “* Genera Infeétorum Linnzi et Fabricii 
iconibus illuitrata,”’ including thirty-feven explanatory plates, 
nearly all of which, however, had previoufly conftituted 
the work of Sulzer. 

Immediately after this, the publication of one of the moft 
voluminous works on entomology that has been attempted 
was undertaken at Paris, by G. A. Olivier. Its title is con- 
cifely “* Entomologie, ou Hiltoire naturelle des Infeétes ;” 
from which we may infer, that its author propofed to have 
treated on every clafs and order, and, in conformity with 
the firlt part, to have accompanied the whole with figures. 
Several fafciculi or numbers were publifhed, amounting al- 
together to about three volumes; the whole of which are 
eoufined to the order coleoptera, and that even remains very 
incomplete. So far as it does proceed, the work is valu- 
able. Ollivier is the author of feveral other entomological 
writings. Inthe “ Journal d’Hittoire Naturelle,” he has 
a memoir, “ Sur l’Utilité de ’etude des InfeGes, relative- 
ment: a V Agriculture et aux Arts.” He is alfo the pro- 
pofer of a methodical divifign of infeéts, in the « DiGion- 
naire Entomologique”’? According to this plan, infects are 
to be divided into four parts, namely, 1. Infe€&s with four 
wings; 2. Infe@s with two wings and two wing-cafes ; 
3. Infe&ts with two wings; 4. Infeéts without wings in 
either fex. Thefe are fubdivided into eight: orders, the 
charaéters of which are taken from the mouth. 

The infe&ts of Europe were further defcribed by-C. de 
Villers, ina {mall work publithed at Lyons, in 1789, under 
the title of * Linnzi Entomologia,” &c.; in which he 

. profefles-to avail himfelf of the works of Scopoli, Geoffroy, 
Degeer,. Fabricius, aad others, Paykull was at this time 

ones alfo upon the irfeéts of Sweden, at leaft on the 
cole optera ; and this year he publifhed his ‘* Monagraphie 
Staphylinorum Sueciz ;’”? and which, a while after, was 
fucceeded by two other tracts on the curculiones and the 
carabi, “ Monagraplia Curculionum Sueciz,’”? and * Mo- 
nagraphia Caraborum Sueciz.’”’? But the moft extenfive of 
the works of Paykull is his ‘* Fauna Suecica,” in three 
octavo volumes, printed at Upfal in 1799. 

rete 

In the “ Journal fiir die Entomologie,” the name of — 
Meyer occurs as the author of fome remarks on the melo- 
lontha. Preyler, in the year 1790, publifhed at Prague a 
“© Verzeichnifs,” or catalogue of the infects of Boliemia.. 
Quenfel is the author of a trat on the papilio, entitled, 
“ Befkrifningar 6fer § nya Suenfka Dagfjarillar;”” and alfo 
of another on noétua pruni, “ Befkrifning Ofver en y Nattf- 
jaril.”” ‘ 
; The firft part of a confiderable work, “ The Natural 
Hiftory of Britifh Infeéts by E. Donovan,” appeared in 
the early part of the year 1792; and having obtained a fa- 
vourable reception, has been continued ina  courfe of - 
monthly numbers from that period to the prefent time 
(1809). The defign of this undertaking is to afford fcien- 
tific and general defcriptions, accompanied by appropriate 
coloured figures of every infe& difcovered in this country 5: 
and fo far as that detirable objeét could be aceomplifhed, in 
all their various ftates of transformation. In its prefent- 
form, the work confifts cf fifteen volumes; the number 
of plates exceed 500, and thefe include an extenfive variety 
of {pecies. Without incurring the charge of prefumption,. 
the writer of this article believes he maybe allowed to ob- 
ferve that the prefent conftitutes the meft copious work of - 
its kind that has hitherto, or probably ever may be under- 
taken, as an elucidation of the entomology of Britain. 

The infects of Germany afforded materials for another en=- 
tomological work of a local nature, commenced by Dr. G.. 
W. F. Panzer, in 1793, under the title of “ Faunz Infeéto-- 
rum Initia, oder Deut{chlands Infeten ;”’ and this was fhortly- 
after fucceeded by his “* Entomologia Germanica,’” &e. 5; 
both which are written in German and Latin, and are il- 
luftrated by plates. Dr. Smith’s ‘* Tour on the Continent: 
in 1786-7,’2 was publifhed alfo in 1793 ;-and this claims . 
our particular mention, as it will be found to contain fome - 
curious obfervations refpeGting the infeéts of the countries - 
he vifited. About the fame time, a French edition of» 
Fuefsly’s ‘¢ Archiv der Infektengefchichte” “made its ape. 
pearance in quarto, with the original plates.. 
A valuable fyftematic paper, propofing ‘a new arrange- 

ment of the papilios”” by Mr. William Jones, occurs in the- 
fecond volume of the Tranfaétions of the Linnzan Society; - 
printed at London in 1794. The obje&t of this communi- 
cation is to point out, that the fhape of the wings, whick: 
form a principal chara&ter with Linnzus in his diftribution - 
of this genus into families, though various at the firft view, - 
approach each other fo gradually, that‘it is impoffible te. _ 
draw from them the diftinguifhing line between cach family. 
The number of fpecies known to Linneus are eftimated at - 
rather more than 274, whereas the writer obferves he had : 
feen above 1000 in various cabinets, and about 400: more - 
reprefented in various publications ; and from an attentive - 
examination of thefe is induced to offer the following - 
amendments to the charaGters of each family, as defined by 
Linnzus. The latter author defcribes the ZLguites as have - 
ing © the upper wings longer from the pofterior angle to 
the point than to the bafe ; and the antenne often filiform <”? ” ; 
this is correGied by faying, ‘* the upper wings are longer- 
from the pofterior angle to the point than to the bafe, oc-- 
cafioned by having four nerves inftead. of three, vifible in 
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every otlier family. The palpi frequently only a brufh; 
‘under wings, with a connecting nerve in. the centre, and 
without an abdominal groove.’’—Heliconii. _“* Wings nar- 
row, entire, often naked, or deprived of feales ; the upper 
wingsYong, the inferior fhort.”” Linn. "To this character 
is added, that the upper wings have “a connecting nerve 
in the centre, very flightly grooved to admit the abdomen, 
which is in general long, as are alfo the antennz.’’—Danai. 
« Wings entire.” Linn. Addition: “ the under with/a 
connecting nerve in the centre, and a deep abdominal 
groove; palpi projecting.” —Nymphales. « Wings denti- 
culated.””, Linn. Addition: * the under without a con- 
neéting nerve in the centre, and with a deep abdominal 
groove ; palpi projected.” — Pledeii. ‘* Small, rurales ; {pots 
on the wings ob{cure.”” Linn, Addition: * thorax and 
abdomen flender ; under wings without a connecting nerve ; 
antennz clubbed :”’ and thefe are divided into two {fetions, 
thofe with long, weak, flexible tails, and thofe without 
tails, and having the wings entire. —Plebeii urbicole. ‘* Spots 
on the wings for the moft part tranfparent.?’? Linn. Thefe 
Mr. Jones divides into three families, according to the fol- 
lowing charaGter. * Thorax and abdomen fhort, thick, 
er broad; under wings without a conneéting nerve; an- 
tenné uncinated, or crooked at the extremity. **- With 
upper wings pointed at the extremity, and long in propor- 
tion to their width. *** Upper wings lefs extended, and 
together with their under wings more rotund; their mar- 
gins entire. There {till remain fome papiliones, which do 
not rank with any divifion above mentioned: thefe are 
poncrally of a large fize, without an abdominal groove ; 
have no conneéting nerve ; their antenne generally acumi- 
nated; and the veins of both upper and under wings ex- 
tending from their root to the extremity nearly in ftraight 
fines. The author of this paper conttitutes thefe as a new 
family, under the name of romani. 
' We ought not to difmifs our abftra&t of the above paper, 
without obferving that, from the great attention beftowed 
on the papiliones by Mr. Jones, his opinion is of unqueftion- 
‘able authority. The fpecies, which it is intimated the 
writer has feen in various cabinets to the amount of 1000, 
or perhaps more, have not to eur own knowledge been ob- 
ferved merely: Mr. Jones has taken the trouble, for the 
gratification of himfelf and his f{cientific friends, to paint 
every fpecies, and that in a very correét and elegant manner. 
The colleGion of drawings thus formed affords an unparal- 
leled difplay of this beautiful tribe of infects. 

In 1795, “ The Papilios of Great Britain,’’ a quarto 
work with plates, by William Lewin, was publifhed in 
London. Whether it was the intention of the author to 
Have proceeded further with this publication is uncertain: 
it finally terminated with the completion of the butterflies. 
About the fame period the coleopferous infe&ts of Sweden 
vere publithed in the language of that country, by D. E, 
Naezén, fome part of whofe works had, however, ‘been 
produced to the public before that period. His books (for 
there are two) are entitled * Befkrifning poa noagra, vid 
Umeoa fundene okinde arter ibland Skalbaggarne,’”? and 
 Befkrifning poa noagra vid Umeoa fundne Infeéter, dels 
okande, dels foorut otydeligen bemarkte ochi Fauna Sue- 
tica ej uptagre.”” A Latin tract, printed in 1795, by D. 
hs Ho pe, contains an enumeration of the coleopterous 

infects feand in the invirons of Erlang, in Franeonia; and 
in the fame year, Latreille publifhed his work, entitled, 

Precis du Charaétére des Genres.” In this lafl-men- 
tioned work, infeéts are divided into two principal clafles, 
namely, thofe with wings, and thofe without wings. The 
orders are coleopterés, orthopteres, hémipteres, neuropteresy, 

lépidopteres, fuceurs, thyfanoures; parafites, acéphalcs, 
entomoftracés, cruftacés, and myriapodes. An arrange- 
ment of the infeét tribes, in a manner fomewhat different, 
occurs in * Tableau Metnodique des Infectes,”? by the fame 
author. An important paper on the oeftrus genus, by B. 
Clark, inferted in the third volume of the Linnean Society 
Tranfactions, is duly noticed under the article Bor. The 
laft produétion we have to mention in the prefent year is a 
fmall traét, accompanied by a coloured figure of an ex- 
tremely beautiful and fingularly formed beetle, in the ca- 
binet of Mr. Francillon; a {pecies of fcarabeus, having the 
polterior legs remarkable both for their length and thick- 
nefs, and hence denominated the kangaroo beetle ({cara- 
beus macropus), The infect is prefumed to be a native of 
Potofi, in South America. 

The fecond volume of “ Catalogus Bibliothece Hiftorico 
Naturalis, Jofephi Banks baroneti,” &c. by J. Dryander, 
comprehending the entomological works of that invaluable 
library, iffued from the prefs in 1796. From the claflic 
manner in which each produétion is arranged in an appro- 
priate department, according to its leading character, this 
work mnit be confidered as forming in itfelf a valuable bib- 
liothecal fyftem of entomological writers. As an affem- 
blage of references, we cannot {peak too highly of: its con- 
tents. 

«The Natural Hiftory of the rarer Lepidopterous Infeéts 
of Georgia,’? in North America, forms a pleafing acceffion - 
to our knowledge of thofe particular {pecies which it is the 
object of this work to elucidate. The number of infects 
contained in the two coitly volumes, of which the work 
confifts, amounts to about one hundred. Thefe conttitute 
an ample fele¢tion of the larger kinds of the butterfly, 
f{phinx, and moth tribes, peculiar to that region.. Each 
infeét is reprefented with its larva, pupa, and an example of 
one of the plants on which it is known to fubfift.. This 
work is written by Dr. J. E. Smith, from a feries of notes 
and drawings made by Mr. Abbot, an afliduous colleétor ia 
North America; and befides combining the praétical in- 
formation derived from the latter fource, is rendered valu- 
able by the numerous additional obfervations of the author. 
This work appeared in 1797. 

Clairville, the author of a work’on the infects of Swit. 
zerland, publifhed in 1798, propofes to divide infeés into 
eight orders, fomewhat after the manner of. Linnzus, but 
to diftinguifh them under other names, and to denominate 
them claffes inftead of orders: The names he propofes are 
elytropteres, dictyopteres, thlebopteéres, haltereptéres, le~ 
pidopteres, hémiménopteres, rophoptezes, and. pododu- 
neres. 

In the fame year with the preceding, ‘¢ Donovan’s Nas 
tural Hiftory of the Infeéts of China’? appeared in London, 
This is the only work dedicated to the difplay of the ento-- 
mological productions of that vaft empire that. has been 
publifhed. The materials which conititute the bafis of 
this volume, and from which it was in a great meafure com 
pofed, were obtained from the firft and moft authentic 
fourcess including examples of the infe&ts collected at the 
time of the embafly of lord Macartney, in addition to many 
others obtained from various cabinets of the higheft cele- 
brity, and the communications of friends.. ‘The work is 
embellifhed with fifty coloured plates. A: tranflation of 
this publication has appeared on the continent in the Frenchy 
and another in the German language. 

The year 1809 was productive of feveral valuable worke 
on the fabject of entomology ; in Sweden, Paykull this year 
publiflied his ** Fauna Suecica,”? a much admired subiten: 
tion, in three volumes o¢tavo. Cuvier, with the afliltanceof 

Duméni, 



ENTOMOLOGY. 

Duméril, brought forward in Paris his celebrated “ Ana- 
tomie Comparée,’? a work which, however ill fuited to the 
philofophic tafte of our own country, isa production of 
very extraordinary merit. The organization of the various 
tribes of infeéts is treated at great length in the leétures 
relating to invertebral animals. This work affords us alfo 
a new fyftematical arrangement, in which all infe&ts are di- 
vided into two principal feétions; thofe with jaws, and 
thofe without jaws. In the firft of thefe orders are compre- 
hended the gnathaptéres, neuropteres, hymenopteres, cole- 
opteres, and orthopteres; the fecond, confifting of fuch as 
are deflitute of jaws, are, hemipteres, lepidopteres, dipteres, 
and apteres. ‘I'he fifth volume of * Bibl. Hift. Nat. Bank- 
fiana,”? the addenda of which contains fome further mention 
of entomological writers, was alfo publifhed in 1800. The 
laft work that appeared in the prefent year was ‘* Donovan’s 
Infe&s of India,’’ a publication correfponding in fize, and 
ftyle of embellifhment, with the ‘ Infects of China,” 
and, like that work, embracing in a general, though {ci- 
entific view, a comprehenfive difplay of the more curious, 
rare, and {plendid {pecies peculiar to thofe fertile ‘regions, 
the entomology of which it is defigned to explain. This 
work, as in the former inftance, is conftituted from the firft 
fources of origiual information. The more immediate in- 
tention is the elucidation of the entomological produéiion 
.of the Britifh poffeffions in India; but it contains alfo a 
variety of infects of the more beautiful kinds difcovered in 
the interior of that vaft continent, and in the iflands fituated 
‘in the Indian feas. 

Lamarck’s ‘ Syftéme des Animaux fans Vertebres,”’ 
printed at Paris in the gth year of the revolution (1801), 
prefents a new mode of arrangement for infects. Thefe 
its author propofes to divide into three primary clafles ; 
namely, 1{t, thofe with mandibles and jaws; 2d, thofe with 
mandibles and a kind of trunk; 3d, thofe without mandi- 
bles, but having a trunk or fucker. The firft of thefe clafles 
contains the coleopteres, orthopteres, and neuropteres; the 
fecond is confined to the fingle order hymenopteres; and 
the third includes the lepidopteres, hemipteres, dip- 
teres, and apteres. The coleoptere are fub-divided into 
three families, according to the number of joints in the feet, 
as thofe with five joints in all the feet; thofe with five 
joints in each the four anterior feet, and four in thofe of the 
potterior pair; and thofe with only three joints in all the 
feet. Mott of the Linnzan aptera are removed to another 
clafs preceding the infe& tribe; the only Linnzan genus of 
aptera, admitted by Lamarck into his order apteres, is the 
ulex. 
The publication of ‘* Marfham’s Entomologia Britan- 

nica’? commenced in the year 1802, with the prodution of 
the volume in which the coleoptere are deferibed. As the 
outline of the arrangement adopted by this author is ftriétly 
Linnean, thofe after the manner of that naturalilt contti- 
tute the firft feries, and are to he fucceeded progreffively by 
the hemiptera, lepidoptera, and other remaining tmbes. 
For the purpofe of this continuation very ample materials 
are provided. Mr. Marfham, whofe abilities as an ento- 

mologiit are well known, has devoted many years of his 
life to this laudable objeét : his colle€tion of Britifh infeéts 
is of the firft clafs, and his manuicripts of the moft valu- 
able kind. ‘The completion of this work muft be therefore 
anticipated as a defirable event. The merit of the firit 
volume is acknowledged, and fhould the future part appear 
with correfponding excellence, we could not hefitate in pro- 
nouncing it one of the moit important works of its kind 
that has appeared. 

Kirby’s “ Apum Anglie” was alfo printed in 1802. This 

work contains much curieus information relative to the 
bees of this country ; a path of entomology in which its 
ingenious author has trod with great fuccefs. The Lin- 
nzan genus apis Mr. Kirby conceives it necellary to divide 
into two genera, to one of which he retained the original 
name, the other he terms melitta, and under both genera 
he defcribes many {pecies, fome of which are noticed for 
the firlt time in this interefting work. Liatreille, who has 
written on the Linnzan genus apis, and is efteemed an ento- 
mologift of ability, pronounces this ‘un bon travyail,’’ 
The ninth volume of the Tranfaétions of the Linnzan So- 
ciety contains an ingenious paper on the apian genus of 
Herbit by Kirby ; and there are alfo two or three other 
papers difperfed in thofe volumes, by the fame writer, well 
deferving of attention. 

The contents of the fecondand third volumes of Turton’s 
tranflation of the Linnzan “ Syftema Nature 2 Gmelin,’” 
relate entirely to entomology. ‘This work deferves further 
obfervation. ‘The editor does not, in treating of infects, 
confine himfelf to the dire&t tranflation of his author; he in- 
troduces fome commendable improvements in the arrange- 
ment after the Fabrician manner ; and he befides incorpo- 
rates from other entomological works of credit, publifhed 
fince the time of Gmelin, whatever prominent traits of in- 
formation he conceived calculated to amend the original 
work. We may eafily perceive that Dr. Turton has availed 
himfelf of the Fabrician ‘* Entomologia Syftematica’”’ to 
a greater extent than Gmelin, and has by this means ren- 
dered more effential fervice to the Englifh reader. 

The pages of “ Donovan’s Tour through South Wales 
and Monmouthihire,”’ lately publithed, are interfperfed with 
obfervations on the various natural produétions of the inter- 
elting tra&t of country immediately under confideration. 
Thofe digreffions, from objeéts of more general moment, 
if fuch the reader be inclined to deem them, we at leaft 
may prefume to think important ; and fo far as thefe relate 
to the fcience of entomology in particular, conceive they 
may, without impropriety, be adverted to in this place. 

“ Donovan’s Infeéts of New Holland,” including alfo 
thofe of New Zealand, New Guinea, and the feveral iflands 
in the Great Southern and Pacific ocean: this accords with 
the “ Infeéts of India,’’ already mentioned, being in quarto, 
with fcientific and general deferiptions, and in having the 
fimilar accompaniments of accurately coloured plates. Of 
this work it will be alone fufficient to obferye, that through 
the diftinguifhed favour beftowed on the defign, the author 
was allowed to enrich his volume with delineations of thofe 
uncommon infeéts colleéted during the yoyage of captain 
Cook, by thofe celebrated naturalilts who accompanied that 
circumnavigator round the world, and which appear for 
the firft time in this work. 

The fixth volume of ‘ Shaw’s General Zoolugy” is 
offered as an illuitration of the feience of entomology. 
The work profeffes only to elucidate the Linnean genera of 
infe&ts, with the hiftory of the principal fpecies. . This 
being the intention of its ingenious author, the work is 
comprized in a very moderate compafs. The plates are 
rather numerous, and in general remarkable for the neatnefs 
ofengraving. ‘Thefe, however, are not original, being com- 
piled from the plates of Seba, Rofel, Swammerdam, Barbut, 
and others. The * Naturalift’s Mifcellany” contains a va- 
riety of coloured figures of the more fplendid kinds of exotie 
infeéts, with defcriptions extremely fuitable to the general 
clafs of readers, for whofe purpofe they are defigned. 

Laftly, we ought to mention the work of Coquebert, 
entitled “ Tlluftratio iconographia,’’ recently publifhed in 
France: the late entomologieal traéts of Olivier and La- 
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treille, the “Faune Parifienne’ of Walcknaer, and the 
papers on different tribes of infeés inferted inthe Tranfac- 
tions of the Linnean Society of London; the Societé 
d’Hiftoire Naturelle of Paris, and thofe of various other 
learned inftitutions, through the medium of which they are 
diftributed to public obfervation. 

Our review of entomological writings is at length drawn 
to conclufion. In its progrefs we have endeavoured to in- 
clude every work of importance in this department of 
{cience, that has appeared. To what has been advanced 
refpecting thefe, nothing material can be added in this 
place ; it was our aim, throughout the prefent inquiry, to 
point out the leading charaGter of each work, while pafling 
under immediate confideration, and for this reafon we fhall 
abftain from offering any general comments. By conneéting 
the whole in the order of time in which they were pro- 
duced, our objeét has been to fhow at one glance, fo far at 
Teaft as our flight comparifons would pefmit, thofe effen- 
tial refpeéts in which each has materially improved upon his 
predeceffor ; and by that means mark the progreflive ad- 
yancement made in the {cience with fome precifion. We 
hall finally difmifs this part of our fubje& with obferving, 
that it is poffible fome few works of real worth may have 
efcaped our mention; the number of thefe, however, we 
are perfuaded, muft be very inconfiderable, and confined to 
fuch as have recently appeared in countries remote from 
Britain. 

Claffification. 

It will be obferved, from. the preceding obfervations, 
“that naturalifts entertain very diftin@ opinions as to the 
principles on which the claffification of infeéts ought to be 
founded. This diverfity of idea arifes from the different 
views under which they have been confidered. Valifneri 
divides infeéts into four claffes, according to the places in 
which they live, as plants, in water, in the earth, or upon 
the bodies of other animals. Agricola into three, namely, 
thofe which walk, fly, and {wim ; Frenzius, into flying in- 
feéts, aquatic infe&ts, and terreftrial or creeping infects. 
Swammerdam diftributes them into claffes from their appear- 
ance in the ftates preceding their final transformation, with- 
out particular regard to the laft or complete ftate. In this 
refpect Swammerdam is followed by Ray, whofe two pri- 
mary claffes are, of thofe which undergo transformation, 
and thofe which do not ; and his orders are determined from 
their metamorphofes, and the number of their feet. Lif- 
ter has given a fyftem founded on the figure of the egg in 
which the infe& is inclofed, and the number of the feet. 
The difference obfervable in the texture, and alfo in the 
number of the wings, form the diftinétions of the primary 
divifions of Linnzus. And laftly, the principal chara¢ters 
upon which infeéts are diftributed, in the arrangement of 
Fabricius, is taken from the ftruéture of the mouth. Each 
of the fyftems founded on thofe diffimilar characters have 

ined admirers. The charaéters of the Linnean and Fa- 
Brician fyftems appear the belt, and are moft univerfally 
approved, 

General obfervations on Infeds. 

‘Infe&ts are a race of animals deftitute of internal bones, 
in which refpe&t they accord with avery extenfive number 
of natural families in the lower orders of animated beings, 
Their bodies are kept ina ftate of moifture by the circula- 
tion of lymphatic tranfparent juices inftead of red nos 

ey 
have no diftinét heart, external ears, openings at the nofe, 
or noftrils, nor teeth inthe mouth; and fome affert that. 

they are deftitute of voice, An infect is divided into feg- 
ments, or joints, and covered externally with a,tough or 
bony fkin, which is either naked or clothed with down. 
The head is furnifhed with moveable antenni, and the body 
with feet. 

Thefe animals are deftitute of vifible external organs of 
breathing at the mouth, their refpiration is performed 
through the lateral apertures, or fpiracles of the body and 
thorax. 

They have two eyes, in which refpect they agree with the 
larger tribe of animals: they have no eyelids, and their 
eyes are rarely placed on a pedicle ; the diopfis is an excep- 
tion, 

The antenne are fituated on the head before the 
eyes; and are compofed of an indefinite number of articu- 
lations ; in genuine infects, the autenne never exceed two. 
The cancri have a greater number, and many of the Linnzan 
aptere have none. 

The feelers are articulated, moveable, variable in number 
from two to fix, and are affixed contiguous to the mouth. 

The mouth is ufually fituated beneath the head. 
The jaws are difpofed tranfverfely in the head, and move 

laterally, by which means they are diftiaguifhed from moft 
other animals. 

The trunk is placed between the head and the abdomen. 
The abdomen is ufually annulated with five fegments, 

and is fometimes armed at the end with a iting, 
The legs are ufually fix in number, and are attached to 

the trunk. Each leg confifts of three diftin@ divifions, 
the thigh, fhank, and feet. 

The wings are either two or four; fome of thofle with 
two wings only are proteéted by a fhelly covering, as in the 
coleoptere. 

Infects are oviparous ; depofit their eggs in an impregna- 
ted ftate in general, and do not brood over them, or their 
young. Mott infects undergo a triple transformation, the 
egg producing a grub or larva, which becomes, when full 
grown, a pupa, and the later producing the perfe@ fly. 
The fexes are male and female ; there are alfo neuters in 
fome {pecies devoted to labour for the former. Infeés cat 
their fins, and therein agree with reptiles. They are faid 
to inhabit thofe plants on which they ufually feed. 

Defeription of the component parts of Infeds. 

The external parts of which infeé&ts confift are divided 
into four principal feétions, the head, trunk, abdomen, and 
members, each of which require to be feparately confidered. 

Caput, or Head.—Under this term is included the firft, 
or principal organ, the head, properly fo denominated in its 
collective form. This part is fuppoied to be the principal 
feat of the fenfes, as in all others of the larger and appa- 
rently more perfeét animals. Internally it contains the 
medullary’fubitance or brain; its exterior characters are, 
the mouth, eyes, ftemmata, antennz, front, vertex, and throat. 

In fome infects the head is very large in comparifon with 
their body. The proportion between the head and body is 
not the fame in all infects, even in the different ftages of 
growth or transformation. In the caterpillars, which have 
this part horny, it is generally {mall before they moult, or 
change their fin, and becomes larger after each moulting. 

This part is almoft conftantly diftin& from the thorax : in 
the coleoptera it is conneéted clofe to the latter: the hemip- 
tera offer many examples in which the head is flightly 
attached, as in the genera blatta, acheta, phafma, mantis, 
&c.: in the lepidoptera order the head is not always very 
intimately fituated to the thorax ; there is a {mall interval 
fometimes between which the articulation of the neck may be 
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feen, when the head is inclined downward, The fucceeding 
order, neuroptera, afford numberlefs inflances of the head 
being placed upon a flender ligamentous pedicle at a diftance 
from the thorax : in hymenoptera and diptera the head is 
rather remote, fometimes being placed on a {mall tubercle 
in the anterior part of the thorax; and in the laft, or apterous 
order of Linnaan infeéts, feveral of the genera are diltin- 
guifhed by having the head and thorax confounded with 
each other, as in {corpio, aranea, monoculus, &c. 

The conneétion between the head and thorax in infe&s 
fubfilts by one of two modes of articulation; the firft, in 
which the point of contact is folid, and the motion depends 
upon the fhape of this part, or another in which the articu- 
lation is formed by a ligament. In the articulation of the 
head by the contact of the folid parts, the head has commonly¥ 
at the part anfwering to the neck, one or two fmooth tuber- 

les, which are received into correfpondent cavities on the 
auterior part of the thorax. This is exemplified in the 
genera fearabeus, lucanus, cerambyx, end moft other 
-coleoptera, and which hence have the power of moving the 
head backward or forward, and thus of directing the mouth 
downward. Another mode of folid articulation takes place 
when the pofterior part of the head is rounded, and turns 
on its axis in a correfpondent focket on the anterior part of 
the thorax, asin the brentus, &c. The axis of motion is 
then in the centre of the joint, and the mouth of the infect 
ean be directed either upward or downward, or to the right 
‘and left. A third fort of articulation occurs when the head is 
éruncated behind, and joins by a flat furface either to a 
tubercle of the thorax or to another flat and correfponding 
furface, as is feen in many of the hymenoptera and diptera. 
In fome kinds of the Fabrician attelabi, this folid articula- 
tion is accomplifhed by another means : the head of thefe in- 
fe€&ts terminate behind in a round tubercle, which is received 
into a correfpondent cavity of the thorax : the inferior edge 
of this cavity is notched, and thus confines the motion of 
the head to one direction. 

The ligamentous conneétion of the head and thorax is 
fhewn in the blatta, forficula, mantis, and feveral of the 
neuroptera. 
the head is very extenfive, and confined only towards the 
back, in which dire€tion it is oppofed by the projection of 
the back. The mufcles which move the head are fituated 
within the thorax: the membranes or ligaments extend 
from the anterior part of the collar to the furface of the 
occipital foramen. 

Brain, or Medullary Subflance—According to the 
** Fundamenta Entomologiz,”’ it was the idea of Linnzus, 
that infeéts have no brain in the head ; an opinion often re- 
eated fince his time, but which, from the obfervations of 

the ableft phyfiologifts of the prefent period, proves to be un-- 
founded. Linnzus does not deny the exiitence of a me- 
dullary thread in this part of infeéts, but ftates that he never 
could difcoyer it to be organifed;'and hence, he fays, the hip- 
pobofca equina, or’ horfe-fly, wi*run, live, nay even form 
an union with the oppofite fex, aftsr being deprived of its 
head, to fay nothing of many others, which are capable of 
living for a confiderable while in a decapitated condition. 
From the anatomical inveftigations of Cuvier it is, neverthe- 
Jefs, fufficiently obvious, that independently ofa nervous me- 
dullary thread, infeéts havea brain diftin€ly organifed, from 
which this thread and other nesves arife, and that its feat 
is in the head, as inthe more noble cribe of animals. The 
exiftence of a true brain in infects was believed by many - 
avriters before the time of Linneus, and by fome after; but 
generally {peaking, the opinion of this celebrated naturalift 
was aflented to, and enquiry ceafed,- till its confideration 

In this mode of articulation, the motion of’ 

was revived by Fabricius, and the nigicleaite of Frances » 
the moft diftinguithed of whom is Cuvier, and from the 
refult of their obfervations it may be affirmed, that infedis, 
as well as molt other animals, have a genuine brain, : 

Vabriciiis is reputed to be the firlt who difcoyvered the 
true brain in infeéts. “That. Fabricius affirms the faG@, and _ 
that as an entomologift his affertion was [uccefsfully oppofed 
to the opinion of Linnzus in this refpect, is not to be de- : 
nied, yet the merit of difcovery is by no means due to this 
writer., His obfervations on the brain, the organs of hear- 
ing, and other fenfations of infects, were made chiefly on 
the lobiter or cray-fifh, animals of the cruitaceous kind, and. 
which, though in fome refpeéts analogous, we do not admit 
to be of the infect race. But if they were, can we have 
fo entirely forgotten the anatomical inveiligations of cav- 
cer aftacus by Roefel, as to allow Fabricius the eredit of: 
difeovering thofe very organs which he defcribes many 
years before ; and if he really obferved thofe organs in ge- 
nuine infe&s, can we overlook the laborious anatomical en- 
quiries of Swammerdam, or the minute refearches of Lyo-. 
net, in which the exiftence of fuch an organ is rendered 
manifeft, with no other view than to award the merit of its, 
difcovery to Fabricius? 

No phyfiologift whatever has purfued this interelting . 
fubje& of enquiry fo far as Cuvier. This attentive and 
{kilful obferver examined a confiderable number of the dif- 
ferent tribes of infeéts, in order to afcertain their internal. 
organization, and has eftablifhed, beyond difpute, if any 
doubt could {till remain, that infe€@ts have a brain in the 
héad: From Cuvier we alfo learn that the brain is not 
conftantly of the fame ftruGture in all infeéts; in fome tribes® 
this organ -confifts of one lobe, in others of two, and in 
others again of four ; and the nerves arifing from them dif-. 
fer alfo very materially in different families, and fometimes, ~ 
even in {pecies. But befides this diffimilarity, there is another 
circumflance infinitely more remarkable, the form of the 
brain and medullary nerves in certain infeéts, are afcertained 
to undergo a confiderable change, as well as the external or- 
gans, in paffing from the larve to the perfe&t ftate. The 
moit extraordinary of thefe deferve notice, and the circum- 
ftance being ftated may ftimulate others, perhaps, to a farther 
enquiry, in the refult of which, it is apprehended, a fimilar 
change, will be obferved, in a far ‘greater number of the in- 
feét race than may be at prefent conceived. 

Brain in Coleopterous Infeés:—The larva of a large 
beetle, common in Europe, and known by naturalifts under 
the name of fcarabeus naficornis, affords a favourable oppor- 
tunity for the afcertainment of this fact; it is of a large 
fize, and the change it undergoes in pafling to the winged 
ftate is very confiderable. The brain in this larva is fitu- 
ated under the great fcale which covers.the head, imme- 
diately above the origin of the efophagus. It confifts of 
two approximate lobes, which are very diftin& at the front 
and back part. Four nerves arife from the anterior part, 
two on each fide, which are loft in the cirri and parietes of 
the mouth, one pair of nerves arifes alfo from the lateral and ~ 
fomewhat pofterior part of the brain, which, embracing.the. 
cefophagus, proceeds below to form a nervous cord; and 
another pair is produced from the lower furface of the 
brain. In the perfe& infe&, the nervous cord prefents.a 
very confpicuous difference; in the larva there is only a~ 
fingle ganglion, but the perfe& infe@ has feveral, and which 
are very diftin&. The firft is fituated above the endyle: 
it proceeds from the two pofterior filaments of the brain, 
and is diftributed to the mufcles which move the head: on 
the corfelet. Its pofterior part produces two filaments, 
which pafs‘into the breaft, where they unite towards.the~ — 

middle, 
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middle, and form a triangular ganglion, from the fides of 
which three pairs of nerves arife, and are diflributed to the 

_mufcles. Its pofterior angle detaches two parallel nerves 
which proceed into the breaft, where they form a third and 
fourth ganglion, fituated very near each other, and appa- 
rently divided into two lobes by a longitudinal furrow. 

_ All the other nerves of the body proceed from thefe two 
ganglia, by an irradiation precifely in the fame manner as in 

the larva. 
The nerves in the larva of the ftag beetle (lucanuscer- 

vus) differ greatly from that of the foregoing infeét. ‘I'he 
brain confifts of two contiguous and almott {pherical lobes, 
which produce four nerves anteriorly ; two beneath and 
two behind, which latter form a collar round the efopha- 
gus, and uaiting underneath compofe the nervous cord of 
the body. The cord is formed of eight ganglia, and ex- 
tends to the ninth ring of the body. Inthe pertfet ftate 
the brain confitts likewife of two approximate lobes of a 
fpherical form. There are alfo two ganglia on the lateral 
parts of the brain, which are almoit as large as each of the 
lobes: in form they refemble a pear, and reft on the brain 
by their bafe : the two anterior pairs of nerves arifing from 
the brain terminate in the palpi and other parts of the 
mouth. ‘The brain produces alio two very long and flender 
nerves behind, and the difpofition of the nerves ariling from 
the various parts differ very much from thofe abfervable in 
the larva. 

_ The nervous fyftem of the larva of hydrophilus piceus, 
or great water beetle (dytifcus, Linn.), will ferve to illuf- 
trate thofe of an extenfive number of other coleopterous in- 
fe&ts, fuch as the larva of cerambyces, dytifci, carabi, 
faphylini, &c. Some little variation will be found, but 
the analogy is very confpicuous. The brain in the larva of 
this infeét is fituated in the head above the origin of the 
cfophagus; it is formed of two lobes, which lie very 
clofe together. From its anterior part it detaches fome 
filaments to the palpi, the antennz, and the parietes of 
the mouth. Its lateral parts produce two cords, which fur- 
round the cefophagus, and which are the origin of the nervous 
cord fituated inferiorly. The chief nervous cord is com- 
pofed of ten ganglia, each of which produces three pairs of 
nerves, which are loft in the mufcles of the abdomen. In 
the perfect infe@ the brain confiits of two fpherical bulbs, 
which are clofely united. The lateral parts give origin to 
the optic nerves. The anterior part of the brain detaches 
fome filaments intended for the parietes of the mouth. In 
the fame place is alfo a {mall {pherical ganglion, which 
feems to belong to the recurrent nerve that accompanies the 
eefophagus. ‘The brain in the larva of dytifcus margina- 
lis is different from that in the larva of hydrophilus piceus, 
although thofe two infeéts are fo clofely allied in genera; in 
the latter it is {pherical, and confifts of a fingle lobe, it is 
fituated in the head above the origin of the efophagus : its 
anterior part produces fome filaments for the mouth, and 
its lateral parts the two optic nerves; the latter are compofed 
of two parts, which are very diftinét inform. That portion 
next to the brain is of an oval figure, pointed at the extremity 
which joins the brain, the other extremity is rounded, and 
produces a flender nerve, which pafles directly to the eye. 

Hemiptera. —Vhe ftructure of the nervous fyftem in the 
larvz of hemipterous infeéts does not often differ very fenfi- 
bly, itis faid, fram that which is exhibited in the perioet in- 
feét to which they refpectively belong. But the {mall num- 
ber of this tribe already examined do not authorife us to fpeak 
on this fubje& with much confidence, A confiderable differ- 

_ ence prevails in this refpe€t between the perfect infeéts of 
fome oppofite genera, a8 appears from thole which Cuvier 

Vor. XIII. 

defcribes. In the cock-roach, blatta americana, the brain is 
compoted of two lobes, feparated by avery dittinét notch 
anteriorly, The optic nerves arife on the fides, and its an- 
terior part detaches fome filaments to the parietes of the 
mouth,and tothe inftruments of manducation. The nervous 
cords, which form the medulla, arife from its inferior furtace. 
In the great green locuft (gryllus viridiffimus) the brain is 
fituated inthe head above the cefophagus ; it confifts. of 
two lobes, which are pyriform, united at their baie, and pro- 
longed at their other extremity into an optic nerve for the 
eye of each fide. The anterior part alfo produces two nerves 
of a pyramidal form, the bafe of which refts upon the brain. 
"Phe brain of the mole-cricket (acheta gryllo-talpa) is com- 
pofed of two rounded lobes, which are particularly diftingt 
at the pofterior part. The nervous fyitem of the water 
{corpion (nepa cinerea) is different. This conhits of three 
ganglia, the firlof which (properly the brain) is fituated 
inthehead. It is formed of two approximate pyriform 
lobes, which touch each other at the bafe, while their fum- 
mits are directed obliquely forward towards the eyes in 
which they terminate ; the middle and anterior part of thefe 
lobes alfo produce filaments for the parts of the mouth ; 
the third, which is more voluminous than the brain, lies 
near the bafe of the fecond pair of Iezs. 

Lepidoptera.—T he nervous fy {tem of caterpillars, or lepi- 
dopterous infeéts in the itate of larve, confifts of a feries of 
thirteen principal ganglia, which furnih filaments to all the 
other parts of the body. The firft of thefe ganglia is what 
may properly be confidered as the brain: it is fituated in the 
cavity of the head above the efophagus, and confilts of two 
round tubercles, which are concave beneath, and correfpond 
to the convexity of the exfophagus. This ganglion com- 
municates with the reft of the nervous cord by two thick 
filaments, which embrace the cfophagus, and- which are 
united below it to the anterior aud lateral parts of the next 
ganglion; and it befides produces eight pairs of nerves. 
The firft partly unites with other filaments ; produces fome 
for the celophagus, and forms feveral remarkable ganglia 
below the lower lip. The largeft and mott potterior, which 
Lyonet has named the firft frontal ganglion, is prolonged 
behind into a thick recurrent nerve, which is continued the 
whole length of the body contiguous to the back. The 
fecond pair of the brain appears chiefly intended for the an- 
tennz, though it furnifhes feveral filaments to the neigh- 
bouring parts, and the others for the more remote portions 
of the body. Thefe obfervationsare from Lyonet, and re- 
late principally to the larva of the goat moth (phalna cof- 
fus of Linnzus.) Few of the lepidopterous infe&s in the 
winged ftate have yet been examined far the purpofe of af- 
certaining the ftructure of the brain, In phalena difpar 
this organ is almoft {pherical; there is, however, a longi~ 
tunal furrow onthe middle line. Its anterior part produces 
fome exceeding flender nerves. There are alfa two large 
optic nerves on the fides which proceed into the concavity 
of theeye, where they terminate by a bulb, fram whence 
arife a great number of filaments. 

Neuroptera—In the larva of the lion-ant, (myrmellon 
formicarius) the nervous medulla, proceeding from the brain 
in the head, confilts firft of two ganglia, which are compofed 
of two lobes fituated clofe together, and are placed in the 
thorax ; the remainder of the nervous medulla, confifting of 
eight ganglia placed in very clofe {eries, ‘and each formed 
of two lobes, is contained intheahdomen. The larva of 
the spigneee has eleven ganglia, exclufive of the brain, 
which furnifhes two large optic nerves. he larvze of the 
libellula, or dragon flies, have a {mall two-lobed brain, which 
produces optic nerves, larger or ee in different fpecies. 

i The 
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The Fabrician genus xfhna has the largeft. ‘I'he reft of 
the nervous fyftem forms a feries of ganglia of different fizes. 

In the xfhna the thorax concains fix, the two laft of which 

are the largelt, and there are feven fmall and equal ganglia 

in theabdomen. In the winged ftate the brain is formed 
of two very {mall lobes, and the optic nerves are dilated 

into the form of two very large plates, which have the figure 
of a kidney, and which is fpread upon all the inner furface 

of the eyenext the head. The remainder of their medul- 

lary cord is exceedingly flender, and furnifhed with twelve 

or thirteen {mall ganglia, the laft of which is, as ufual, con- 

neéted with the organs of generation. 
Hynienoptera.—The brain'in the larvee of fome kinds‘of 

tenthredines, which have the head large, is broad and fhort, 

‘and feems to confift of four bulbs of equal magnitude, and 
the form of which is nearly {pherical ; the two external ones 

ferve'as the bafe of the optic nerves, which are flender, aud 

enlargea little at their other extremity. he firft ganglion 

is produced by twe very fmall nerves, which arife from the 

inferior furface of the brain, and which, after having em- 

braced the cefophagus, unite under the Brit ring of the body ; 

it furnifhes filaments to the mufcles-of ‘the fect, and termi- 

nates polteriorly in two other nerves, which, at the:diftance of 

One line, produce a fecond ganglion, and fo on in fucceflion : 

the nervous cord is in this manner formed of eleven ganglia, 

exclufive of the brain : all tke ganglia are of a roundifh form, 

and diminifh in thicknefs as they recede from the head. The 

brain of one of the hymeropterous tribe in the winged ‘late 

(the'common bee)is rather fmall, arid is divided into four lobes. 

It produces the nerves which are diftributed to the different 

parts of the mouth, and the two large optic nerves which are 

dilated, and applied behind each eye, as in the libellulee. 

There are afterwards feven ganglia, three of which are in 

the thorax and four in the abdomen. ‘The nerves of the 

laft chiefly fupply the fexual organs. 
Diptera.—The nerves of the larve, in fome of the Lin- 

‘neean mufce, as m. chameleon, &c. (ftratiomys, Fabr.) 
‘have fome refemblance to thofe of the larva of fcarabzus 
naficornis. ‘The brain is formed of two lobes placed clofe 
together and almoft {pherical ; it is fituated above the elo- 
phagus, on a level with the fecond ring of the body. A 
number of {mall nervous filaments arifes from its anterior part, 
and they are diftributed to various parts of the mouth. The 
pofterior part of thefe two lobes fends forth two thitk 
branches, which embrace the cefophagns, and form the cri- 
gin of the nervous medulla. This nervous cord is’ very 
fhort, and in diameter one half lefs than that of the brain. 
Tt confilts of eleven ganglia placed very near each other, 
each of which produces one pair of nerves, 
A more fingular appearance is exhibited in the ftructure 

of the nervous fyftem of mufea putris than that juft de- 
fcribed. ‘The brain is fituated immediately above the origin 
of the efophagus behind the head ; it is very large in pro- 
portion to the ret of the body. The anterior part is notch- 
ed, pofterior rounded, and appears altogether as if formed 
of two lobes. A pair of nerves arifes from the anterior 
part of the brain, proceeds forward, aud is diftributed to 
the mouth. Thefe nerves become confpicuonfly large pre- 
vioufly to diftribution. Pofteriorly the brain“ prefents an 
‘aperture which affords a paflage for the cefophagus: the 
nervous part, fituated at the fides, may be regarded as cords 
which produce the medulla, and all below the cefophagus 
as the medulla itfelf, 

Mafca tenax ( Linn.) in the perfe& ftate has a fmall brain, 
formed of two lobes, which are fituated very near together, 
but diftinguithed by a longitudinal furrow ; the anterior part 
‘produces a large nerve, yeh is afterwards diftributed to 
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the antennz and the probofcis. In’afilus crabroniformis f; 
a fingle cord uniting the abdominal ganylia, which are 
ia number. ‘The brain itfelfis fimilar to that of the fyrp' 
(as in mutéa inanis, &c.) but the bulbs formed by the opti 
nerves are {till broader'in proportionto the extent of ‘the 
eyés they have to inveit. 

Jpiera—In the great centipede, {eolopendra ‘morfitans,” 
the braid lias'a'very inpular form: the two lobes of which — 
it is compofed are almoft f{pherical ; the optic ‘nerve is | 
produced laterally and is very -fhort. Therfilaments are four 
in number, but two nerves arife abteriorly whichtare fo very 
thick, that they appear part of the brain, to which they arte. 
equal in diameter. Thefe nerves are particularly’ intended 
for.the antennwz, into which we obferve them enter. ‘The 
two cords which embrace the efophagus proceed direétly 
downward, aad form a large ganglion at the union of the 
firfh ring with the head. The firtt ganglion produces'two. 
nerves pofteriorly, and feveral towards the fides. A ganglion, 
precifely of the fame fhape, is placed above each of the ar- 
ticulations : thus there are in all twenty-four very diftiné 
ganglia ia this infe&t, from ¢ach of which aredetached three 
pairs of nerves. ; 

Mouth—In order to afford fome idea of the 2maz- 
ing difference that prevails in the ftriétare of the fee 
veral parts or organs which conftitute the mouth, it will 
be only requifite to obferve that the elafiification ‘of all in- 
f{e&ts, in the Fabrician fyitem, is founded on this'charaGter. 
There are ten principal parts of which the’ mouth coufits ; 
and it is from the relative proportion of each, from the dif- 
fimilarity in the form, pofition, ‘variation in number, ‘or oc- 
cafional peculiarities, thatthe moft permanent charaéters 
are deduced. ‘Thefe parts have one difadvantage: ‘they are 
generally {mall, and from this circumftance have not been 
fo univerfally adopted in ‘the arrangement of infeéts'as they 
would otherwife. Without, however, beftowing fome little 
attention to thefe organs, it is impoflible to diftvibute in- 
{ets into their natural order with any great degree of céer- 
tainty. Ge VIE oF athe q 

The organs of the mouth were flightly regarded’ by Lin- 
neus; and’ to this canfe’ alone we-ihay attribute fome few 
ferious errors in the works of that waturalift.. “The parts he 
deferibes are the rofrum’ ‘(or probofeis), maxilke, lingua, 
and labium’ fuperius. ‘Some of ‘thefe are not’ fwdiciently 
difcriminaced ; his roftram’and probofcis are not different 5 
the maxille are confounded with the mandibule ; and the 
labium fuperius is not, ‘as the expreffion implies, ‘the upper 
lip of the infe&, this latter’ part’ being fituated under it. 
Fabricius defines thefe’ parts'with’ more precifion, as he de- 
tives “his efiential clraracters from them. In‘the arrange- 
ment of Olivier, ia the works of Latreille, and*moft other 
modern writers on entomology, the eflential charaGters are 
eftablifhed chiefly on the peculiarities’ of thefe ‘organs. ; 

The ten principal parts of which themouth confifts are 
the’ following. : Z 

Labium fuperiusy or wpper lip: atranfverfe,foft, moves 
able piece of a coriaceous or membranaceous nature, known 

from its fituation at the anterior or upper part of the mouth, 
This part is very diftin& in many of the coleoptera, and in 
the gryllus, apis, and fome other genera. Linneus forne- 
times confounds the upper lip with the clypeus or fhield of 
the head ; and fimilar inftances occur in the works of Fa« 
bricius. Thefe two parts may’be diftinguifhed by one in- 
variable character ; the clypeus is fixed, and forms a por= 
tion of the head ; the upper lip is moveable. - 

Labium inferius : the piece which terminates the mouth 
beneath, and which is fometimes lengthened, fo as to” 

the inftrument called ligula, It is foft, flexible, bem Ti 
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bifid, and has the pofterior pair of feelers placed at the 
bafe. 

| AMandilule, mandibles; two hard pieces, in fubftance 
refembling horn, which are placed one*at each fide of the 
mouth, below the upper lip. Thefe have a lateral motion, 
yhile the upper and lower lip move up and down, as in 

other animals. ‘Vhefe differ from the maxillx, with which 
they are fometimes confounded, by not having any of the 
palpi or feelers attached to them. Tn, rapacious infects, 
thele are larger and more powerful than in thofe which per- 

) forate wood; and the latter again have ftronger mandibles 
) than infeGs which feed only oa herbage or leaves. 
© * Maxille: two fmall pieces of a fomewhat membrana- 
"ceous confittency, and in figure different from the man- 
‘dibles. Thefe are commonly indented at, the extremity, 
vand nearly all ciliated at the inner edge. They are placed 
-ubder the mandibles, and above the lower lip; their motion 

» is lateral. . In thofé infe€is which have more than one pair 
of feelers, the pofterior ones take their origin from the fides 

| of the maxillz. 
| Galee.—Shields of the mouth, two membranaceous ap- 
” pendages, ufually of a large fize and cylindrical form, placed 
one on each fide, at the exterior part of the jaw, and which 

' cover and protec the organs of the mouth, conjcintly with 
“the lips. The galez are inferted at the back of the jaws, 
as is weil exemplified in the grylius tribe. 

: Organs of Tafte. 

- Thefe appertaining of courfe, like the foregoing, to the 
mouth, and of which they conftitute the moft material 

- , admit of confiderable variety in their formation, and 
_ in fome particular tribes differ fo greatly as to have obtained 
 diftin@& names in the works of entomologifts, according to 
their precife form; fuch, for example, as ligula, lingua, 
roftrum,. probofcis, and haniftellum. 

| Ligula.—This is the part confidered by many authors as 
_ the lower lip; its fituation is immediately under the jaws ; 
and it confilts of a fingle piece, which is of a foft texture, 
often bifid, and, if attentively examined at the bafe, will be 
fourd of a horny fubftance. 
In the coleoptera, and fome of the hemiptera, as the 

 blatta, phafma, gryllus, &c. this tongue terminates at the 
_ point in a membranaceous {ubftance: its form is extremely 
_ various in the different genera. The hymenoptera and fome 

neuroptera have the tongue or Jigula fituated in the fame 
manner; but it is in thele ccncave, and is frequently pro- 

_ longed into a fort of probofcis, which fometimes exceeds 
_ the length of the whole body. It is membranaccous, but 
+ of a foft and fpongy texture, and well fuited for receiving 
the impreffions of tafte. This kind of tongue is extremely 

_ well exemplified in the bee. 
- Lingua: tongue, the involuted tubular organ which 

conftitutes the whole mouth in lepidopterous infects. This 
_ is of a fetaceous form, and either very long, as in the pa- 

: pito and fphinx genera, or fhort, as in moft of the bom- 
s yces and other moths. It confifts of two filamentous 

pieces, which are externally convex, concave within, and 
conne&ed longitudinally by a future along the middle above 
and beneath. Thefe in uniting form a cylinder, through 
which the ne@tareous juices of the flowers on which thefe 
infeds fubfift are drawn up with facility. Thefe two pieces 
are not very clofely united, and may be feparated by means 
of a needle point, When the infeét takes its food, this 

__ tube is exferted ; at other tires it is rolled up fpirally be- 
t -tween the palpi. 

tive to the tongue of the butterfly. Having cut off the 
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A curious circumftance is mentioned by Degecr, rela. - 
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tongue of a papilio antiopa, almoft as foon as it was emane 
cipated from the chryfalis, it moved and rolled itfelf up at 
intervals for a confiderable time: an hour after it had been 
cut off it repeated thie fame motions, recommencing them 
every time it was.touched. Jt was obferved that the fame 
effect did not follow, if the butterfly had been liberated 
from the chryfatis for a few days. 

Rofirum, or beak : the part which forms the mouth in 
many of the hemipterous order of infe&s. This inftrument 
is moveable, articulated, and bent under the break. Within 
‘this beak is holiow, and contains, as in a fheath, three or 
more very fine and delicate briitles, the points of which 
thefe infe&ts introduce into the body of the animal, or fub« 
{tance of the plants, from which they draw nourifliment.’ 
The roftrum is confpicucus in the genera cicada, nepa, 
and cimex. 

Probofcis.—The trunk is inferted in place of the mouth, 
in. moft dipterous infects. It is rather lefhy, retraCtile, of 
a fingie piece, and often cylindrical; the ead forming two 
lips} which are of a foft fulftance, and from the delicacy of 
their teguments mult poffels the faculty of tafte in a very 
high degree. 

Haufiellum.—Formed of two or more very fmall and deli. 
cate filaments, inclofed in a fheath of tvro valves. 

Lingua, roftrum, and probofcis, are Linnean terms: 
the firlt is adopted according to the definitian of that fyf- 
tem; the two latter are fynonymous with Limnzus. Li- 
gula is a Fabrician expreflion, indicating the lower lip. 

Palpi.—Feelers. 'Thefe are the fmal!, moveable, filiform 
organs, or appendages, placed at each fide the mouth in the 
generality of infects. In fome refpeéts they rcfemble the 
antenne, but are more diftinétly articulated. They vary in 
number in different infe€ts, being either two, four, or fix, 
and are commonly inferted at each fide the exterior part of 
the ae In thofe which have only one pair, they are 
ufually fituated on the upper lip; when two or more, the 
pofterior ones are generally on the lower lip ; and in fome 
infeéts furnifhed with a fucking trunk, they are oftentimes 
found inferted at each fide of that organ. Thhefe feelers are 
compofed of feveral joints, the number of which vary. 
Like the antennz, to which they bear analogy, they are 
endowed with powers of motion, but ftill more extentively. 
They alfo ferve, like the antennz, as an effential character 
in the contruction of genera; and from their fituation, the 
number of joints, termination, and relative proportion aad 
fize, are exceedingly ufeful for that purpofe. P 

Thefe feelers, as their name implies, are confidered as the 
organs of touch; and this is conceived probable, becaufe 
the infect agitates thefe parts, and prefles its food with them 
before it begins to eat. Some have fuppofed them to be 
the organs of hearing ; and others of a fenfe peculiar to in- 
fects, which we are ignorant of. It has been afcertained 
from experiment, that they are not abfolutely neceffary to 
the life of the infe&, and that it even fuftains their lofs 
without much apparent inconvenience. eelers are not 
common to all infets. There are many whole genera def- 
titute ef them; as, for cxample, the Alea: cicada, the 
feveral genera of the Linnzan cimices, nepa, notoneéta, and 
various others, 

Certain kinds of infe&ts are provided with feelers, both in 
the larva and perfect flate, as is particularly exemplified in 
the dytifcus and bydrophilus geneva, and again in the libel- 
Jule ; and it is worthy of remark, that shat organs appear 
to be more immediately ufeful to the carnivorous tribes of 
infeéts than to thofe which feed on plants. 

Olfatory organs.—Nature has denied the infeé& race that 
particular part which is properly called the nofe ; and it is 
ltd Mia further * 
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further evident, that there is no organ within the head ap- 
propriated to the fenfe of fmell. From analogy, and com- 
parifon with other animals, naturalifts have been led to feek 
this organ in the head: and as infeéts afford the moft con- 
vincing evidence of being poffeffed of this faculty, fome 
have placed it in the antennz, and others in the feelers ; 
neither of which, from attentive examination, appears cal- 
culated for this purpofe. 

It is fufliciently clear that infe&s poffefs the faculty of 
{mell, if not in a very eminent degree, and that in many 
re{peéts they are rather guided by this fenfe than by the 
force of iniftin&. Infeéts difcover their food at a great 
diftance, and, as it is fuppofed, by this means; and it is 
concluded likewife, that butterflies and moths are direéted 
by the fame fenfe to the difcovery of their mates. A female 
of phalina quercus (eggar moth), inclofed in a box, and 
thus expofed in an avenue of a wood, will attraét the males 
in numbers to the fame fpot; and though fhe cannot pof- 
fibly be feen, they will appear fully fenfible of her prefence, 
Admitting that thefe circumftances may be otherwife ac- 
counted for, one argument at leaft bears itrongly in its 
favour} namely, that of the flefh fly (mufca vomitoria) be- 
ing fo far deceived by the fimilarity of odour, as to lay its 
eggs on plants of the ftapelia genus inftead of animal fub- 
fiances. 'Thefe infects, as the name implies, fubfift in the 
larva ftate on flefh, preferring that which is putrid, or haf- 
tening to the flage of putrefaétion, and from whence, in 
confequence, a powerful odour arifes. The plants of the 
ftapelia genus have the fame fmell; and the parent infe, 
mifled by this means, aétually depofits her eggs on thefe 
plants. 

As inftin& never errs, though judgment may, it is a na- 
tural inference that the infe@ is not in this inftance under 
the controul of inftin@, but of her own will, becaufe other- 
wife fhe would not fail to lay thofe eggs in flefh, where-the 
larva, when hatched, would be provided with food; while, 
on the contrary, the plants refemble this food only in its 
offenfive odour, and thus, when hatched, the infant brood 
inevitably perith. Does not this afford prefumptive evi- 
dence at leaft, that the infe& is directed to thefe plants by 
the organs of {mell ? 

If infe&ts then evince fuch apparent proofs that they do 
poffefs this faculty, and that it appears likewife the feat of 
this faculty does not refide in the head, it muft be fought 
after in fome other part. ‘The organs of f{mell, in all ani- 
mals which refpire air, is fituated at the entrance of the 
organs of refpiration: from this circumftance it is conceived 
moit likely that the refpiratory fpiracles on each fide the 
body mutt be the true organs of that fenfe. This idea was 
advanced by Bafter; yet it feemed to imply fuch an inver- 
fion in the ordinary courfe of nature, that it gained little 
credit. Of late years the fame opinion has obtained the 
concurrence of the beft anatomifts. Cuvier is decidedly in 
favour of this conclufion, and, in addition to the reafons 
hitherto ftated in its fupport, obferves, that the internal 
membrane of the trachex appears well calculated to perform 
this office, being foft and moiftened; and that the infects 
in which the trachex enlarge, and form numerous or con- 
fiderable veficles, are thofe which feem to poflefs the molt 

perfec fenfe of {mell. Olivier endeavours to maintain that 
the palpi or feelers, and alfo the antennz, are the olfaCtory 
organs in infeéts. 

Lyes.—Moft infe&ts have two eyes. Thefe are placed in 
the anterior part of the head, and vary very much in their 
external fignre in different tribes. Some of the Linnzan 
infe&ts of the apterous-order have a greater number, the 
fcorpions have eight, and the fpiders from fix to eight, and 

\ 

there are befides other genera in which the eyes amount te 
more than two, 

This pair of eyes in the infe& race is of a compound 
kind, while thofe of the fcorpion and f{pider are fimple, and 
in this refpe& the difference is very remarkable. The com- 
pound eye is one of the moft extraordinary deviations from 
the ordinary courfe of nature in the conformation of the 
organ of fight ; the fimple eyes approach much nearer thofe 
of other animals, By compound eyes we mean thofe kinds 
which are reticulated, and when magnified are found divided 
into a great number of compartments, and of thefe every 
genuine infe& appears to poffefstwo. Befides thefe eyes, 
many of the neuropterous and hymenopterous families 
have three {mall fhining convex points placed in the middle 
of the head, and called by entomologifts ftemmata, the uti- 
lity of which has never been afcertained. The extreme 
minutenefs of thefe organs does not allow the comparative 
anatomift the means OF « diffeGing them, but we ftill think 
they can be no other,than organs of fight. Should this ap- 
pear doubtful, becaufe we obferve them in thofe infetts, 
which are befides furnifhed with a pair of eyes of the com- 
pound kind, it fhould be recolleéted that fcorpions and 
{piders, as before-mentioned, have feveral more eyes than a 
pair ; and if, on the other hand, the fimplicity of their ftruc- 
ture be confidered as an argument againft this conclufion, 
let it be obferved that they poffefs every chara&er‘in their 
form, appearance, fituation, and immoveability, which the 
only kind of eyes thefe creatures are furnifhed with are 
known to poffefs, We, indeed, conceive it very probable, 
that thofe three fhining points, called ftemmata, are truly 
organs of fight ; and that, confequently, many infeéts which 
appear to have only two eyes, have in reality no lefs than 
five. ; ; 

The compound eye in infeéts is fo very different from that 
of other animals, that it would be difficult to perfuade 
ourfelves of its being an organ of fight, had not experi- 
ments, purpofely made, demonftrated its ufe. If we cut 
out, or cover with an opake matter the eyes of a libellula, 
or dragon fly, it will trike againft walls in flight. The 
wafp is faid to afcend perpendicularly in the air till 
it completely difappears, when the compound eyes are 
treated in the fame manner, and to remain perfeétly im- 
moveable when both the compound eyes and the ftemmata 
are covered ; in the firft cafe it feems to follow the dire€tion 
of its fight upwards, in the other to be deprived entirely of 
the vifual organ, and uncertain whither to dire its flight. 

The compound eyes are generally convex, and when 
viewed by the microfcope exhibit an innumerable multi- 
tude of hexagonal facets, flightly convex, and feparated 
from one another by {mall furrows, which frequently con- 
tain fine hairs, more or lefs long. Thefe facets give, to 
the naked eye, the appearance of net.work, and amount to 
a greater or le{s number in different infects. Leeuwenhoek 
counted 3181 inthe eye of a beetle, and in that of the com- 
mon houie fly about 8000. 

Thefe facets ferm altogether a hard elaftic membrane, 
which, when freed from the fubftances that adhere behind, 
is very tranfparent. Each of thefe {mall furfaces may be 
confidered either as a cornea, or a cryftalline, for it is ex- 
ternally convex, and concave internally, but thicker in the 
middle than at the edges, and it is alfo the only tranfparent 
part inthis fingular eye. Behind this tranfparent membrane 
is a fubftance, which varies tly as to colour in different 
{pecies,and which fometimes forms, even in the fame eye, fpots 
or bands of different colours. Its confiftence is the fame as 
that of the pigment of the choroides ; it entirely covers the 
pofterior part of the tranfparent facets, without leaving any 
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aperture for the paflage of the light. Behind this pigment 
we find fome very fhort white filaments, in the form of hex- 
agonal prifms, fituated clofe to each other, like the 
itones of a pavement, and precifely equal in number to the 
facets of the cornea; each penetrates into the hollow part 
of one of thefe facets, and is only feparated from it by the 
pigment mentioned above. If thefe filaments are nervous, 
we may confider each as the retina of the furface behind 
which it is placed; but it will always, in the opinion of 
Cuvier, remain to be explained how the light can act on this 
retina through a coat of opake pigment. This multitude 
of filaments, perpendicular to the cornea, have behind them 
a membrane, which ferves them all as the bafe, and which is 
confequently nearly parallel to the cornea; this membrane is 
very fine, and of a blackifh colour, which is not caufed by 
a pigment, but extends to its moft intimate texture; we 
obferve in it very fine whitifh lines, which are trachez, and 
which produce ill finer branches that penetrate between 
the hexagonal filaments as far as the cornea: this membrane 
by analogy Cuvier calls the choroides. A thin expanfion 
of the optic nerve is applied to the pofterior part of the 
choroides. This is the real nervous membrane, perfectly 
fimilar to the retina in red-blooded animals ; it appears that 
the white filaments, which form the particular retine of the 
different ocular furfaces, are produétions of this general re- 
tina, which perforates the membrane named choroides by a 
multitude of {mall and almoft imperceptible holes. To ob- 
tain a diftinét view of all thefe parts, it is neceflary to cut 
off the head of an infeé&t which has the eyes of large fize, 
and diffe&t it behind, each part will then be removed in an 
order, the reverfe of that above defcribed. 

The conftruétion of thefe compound eyes ts admirably 
adapted to the convenience of the infe&, for as the eyes of 
infects are immoveable, they would have loft fight of many 
objects, if their eyes had been framed like thofe of other 
animals, but by thefe means they can eafily view furround- 
ing objects. Itfeems a falfe conclufion that as each of the 
facets which compofe the compound eye is a diftiné& organ 
of fight, any fingle obje& muft appear multiplied as often as 
there are facets ; it is, on the contrary, far from improbable, 
that as objects do not appear double to our eyes, but that 
the vifual organ is ftrengthened, and many illufive appear- 
ances are correéted by the ufe of both, fo the numerous in- 
Tets.to fight in an infe€&t may increafe their field of view, 
and be productive of other advantages, of which we are 
ignorant. 

_ Stemmata: the three fmooth, glofly, hemifpherical 
dots, fituated at the vertex of the head, and which, as juft 
obferved in {peaking of the eyes, are fuppofed to be or- 

- gans of fight. Thele are moft con{picuous in the hymenop- 
terous order of infects. 

An experiment made by abbé Catalan tends to confirm 
the truth of this conjefture. With the view of obferying 
whether an infeé& could fee equally well with both the eyes 
and ftemmata, he covered the reticular eye of a fly with fluid 
pitch, leaving the ftemmata open; he then put it under a 
glafs, where it ran up and down without ftriking againft any 
object, and when he lifted the glafs, it flew away towards 
the window. He took another fly, and covered with pitch 
the ftemmata, leaving the reticular eyes open, and found that 
with thefe it faw equally well as before. Liaftly, he took 
athird fly, and covered both the reticular eyes and the ftem- 
mata, and this he found completely blind ; it walked flowly 
under the glafs, and when removed would not venture to fly. 
A&. Erudit. A.D. 1682. 

Antenne are thofe delicate moveable horns which ap- 

pear on the fore part of the head in all perfeét and genuine 
infeéts ; and which, in many inftances, are very remarkable 
for their beauty and elegance of ftruéture. The antenne 
are extremely diverfified in form, and vary confiderably in 
their proportional dimenfions in different tribes; and for 
this reafon are confidered by entomologifts of material con- 
fequence in diftinguifhing the various orders, genera, and 
{pecies. Thefe parts are always articulated, or confift at 
leaft of more than one joint, including the bafe, and molt 
commonly are compofed of a far greater number; few lefs 
than eight, ten, or twelve, and {ome amounting to twenty, or 
even more, This articulated ftrnQure of the antenne is of 
infinite utility to the infeét, as it is thereby enabled to move 
thefe organs in every direétion their wants or wifhes may 
require, 

Antenne are not entirely peculiar to infects; the crufta- 
ceous animals poffefs the fame organs, though in other 
refpects they differ fo effentially, (fee article Cancer,) 
as do likewife fome of the apterous order of Linnzan in- 
fe&ts, which modern naturalifts exclude from this clafs. 
Nor will it be amifs to obferve that, even according to Lin- 
nus, many of his apterous infects are deftitute of antenne, 
and are confequently inadmiffible on this account, upon his 
own definition, into the fyftem of entomology. Spiders 
and fcorpions are of the latter defcription. The organs 
termed antennz are eafily diftinguifhed from the tentaculz of 
vermes, by having a fhelly covering, and from the palpi or 
feelers of infects, the latter being more numerous, and fitua- 
ted at the mouth. The Linnean and Fabrician entomolo- 
gifts admitting the cancer, and other cruftacea among the 
infect tribes, allow four, or in fome cafes even fix antennz 
to this race, but as we refer thefe to another clafs, we ap- 
prehend that the number of antenme in all genuine infects in- 
variably amounts only to two. Thofe infe&s which have 
attained their lait ftate, and are therefore denominated per- 
feét, and which poflefs fix legs, are always provided with. 
two antenne. It is true that the larve of many iafeéts are 
not furnifhed with thefe organs, yet they are {till genuine. 
infeéts, becaufe in their complete ftate they poffefs them ;. 
{piders and {corpions on the contrary, with all their organs: 
complete, have no antenne. A very confiderable number- 
of infects, even in the larva ftate, are not deficient in thefe 
organs, and in many, though not in all, there is no difference 
whatever between the antenne of the larva and perfeét in- 
fe&t. The genera blatta, gryllus, mantis, phafma, cimex, 
and various others of the hemiptera order, are furrifhed with. 
antennz, which exactly refemble thofe of the fame {pecies 
in their perfect ftate. ; 

No writer, who has attentively regarded the ftru@ture of 
the antennz in infects, has hitherto pretended to determine 
precifely the purpofe for which nature has defigned them, 
and thofe who have not very maturely confidered them can- 
not poflibly be competent to decide fuch a doubtful cireum- 
ftance. We know of nothing analogous to thefe organs in 
larger animals whofe manners we might be fuppofed to have 
a better acquaintance with, and it is not therefore by ana- 
logy that this poiat can be determined. Some naturalifts 
conceive that they are appropriated to a feeling more deli« 
cate than our own, and that they are fenfible to the leatt 
motion or difturbance in the ambient fluid, or that they are 
the organs of fome fenfe unknown to us, and of which we 
cannot confequently form the leaft conception. Some fup- 
pofe they ferve to found, and occafionally to probe the 
earth on which they move, or that they are the organs of 
hearing, of feeling, or fmelling, and by the means of which 
they diftinguifh their proper food. Each of thefe conjectures 
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is liable: to cbjetion, and can’ be confideredas an opinion 

merely, while the real purpofes of thefe organs may perhaps. 
for ever remain unknown. 

Though it is difficult even to conceive the immediate obje& 
for which the Creator has affigned thefe organs to the inieét 

race, we mult reft perfuaded that they are intended to-an- 

{wer fome very important deftination in the economy of the 
animal, asthe medullary nerves, arifing directly from the 

brain, may be traced into thefe parts, and followed through- 
out their whole extent. In fome infects alfo, which have 

the antennz {inall, the palpiare obferved' to be very large, 

as if they were: intended to anfwer the fame purpofe, or 

partake of the fame fenfe, as the antennz, and thus, by their 

niutual aid, fupply the deficiency of antenne. This will 

in fome degree account, perhaps, for the manner in which 

nature feems occafionally to counterbalance the: want of an- 

tenn in the larve of certain kinds of infe€&ts: which have 

palpi, but no antennz ; others:in thefame {tate have antenna 

andno palpi. Many thatare dettitute of both the two firit- 

mentioned kinds are thofe chiefly which prey on infe&s, and 

the latter fuch as feed on plants. 

The antenne, neverthelefs, appear to us to: be rather~ 

conneGted with the orgaa of hearing, than either that of 

feeling or {melling. The palpi, we have little doubt, ave 

the organs of feeling, both from their texture, andthe man- 

ner in which infeéts are oftentimes obferved to make ufe of 

them in touching their aliments; and tlie organs of fmelling 

in infeéts, however fingular it may be imagined, we con- 

ceive to be no other than the apertures dilpofed on each 

fide the thorax and body. By the organs of hearing, we 

do not mean to’confider them as external ears, but as being 

in fome manner auxiliary. to the organ of hearing, the feat 

of which we fufpeét to be contiguous to the bale of the 

aateni, the fpot in which the fame organ has been dif- 

covered in the cray-fifh. They may anfwer this and fome 
other purpofe likewife. 
We have previoufly obferved, that nothing can be dif- 

tin@tly inferred of the actual utility of the aatenne from 

analoxzy ; nor do the purpofes to which infe€ts appear fome- 

times to appropriate them affift our conclulioas in a fatis- 

factory manner. Many infects, when they walk, fly, or 

talte <heir food, have the antenne directed forward} others, 

én the contrary, carry them inclining backward, like the 

cerambyces ; fome kinds lay them along their back; and 

others, as the elater tribe, difpofe them on each fide the 

thorax. ‘The fpheges and the ichneumons bear their an- 

tenn divetly before them, and continually agitate them, 

whether in flight, when flanding, or feizing on their prey. 

Ev others, the antenne have little perceptible motion. 

Some infects are faid to cover their eyes with their antenne 

when they fleep ; the diminntive fize, compared with the 

magnitude of the eyes in moft infeéts, will not permit us to 

believe that this is the principal objeét of therr deitination. 
Notwithitanding the direct connection of the antenne 

with the brain, infe@s, it has been affirmed, can undergo 

their partiel privation, or total lofs, without experiencing 

aay ferifible injury ; and hesce it has been concluded they 

caimot be neceffary to the life of the infect. If the fact be 

true, the latter inference mu furely be admitted, but this 
will not difprove their utility: nor will it difeountenance the 

jdea that the antenne are requifite for fome important end, 
We well know, that in the animal economy of larger beings, 

riot only the medullary nerves may be in part deflroyed, 

but even the animal be deprived of a portion of the braia 
itfelf, without fuftaining mortal injury. The antenne of 
infeéts may not be abfolutely neceflary to the life of the in- 

fet, but are certainly fo to its well bein 
“ae of all'its facSione, on 

he autenne of the male infeés: generally di ; 
thofe of tlie females. It is cunineiel ate Na 
former that are plumofe, or furnifhed withteeth; or tufts of 
feathers, while thofe of the female appear like a delicate! 
thread; entirely {mooth, or only {lightly peGinated. Tlie 
is obfervable throughout the moth tribe. In coleopterous- 
infeéts the males are often diftinpuifhed by the fuperior fize 
aud beauty of the antenna: from the other fex. The an- 
tenne are characterized by entomolopifts: aceording to 
their tru€ture under different names. Linnzeus daleribies the” 
following: 1, Setacex, thofe which gradually become ta- 
per towards; the extremity; 2, Filiformes, fuch as are of 
an equal thicknefs throughout ; 3, Moniliformes, are 
filiform like the preceding, but confilt ofa: feries of round 
knobs, like a neck-lace of beads; 4, Clavatw, fuch as 
gradually increafe in thicknefs from the bafe, iad form a 
club at the end; 5, Capitate, like clavate, inereafe in 
thicknefs: towards their extremity, but are ciktingvifhed 
from thofe by the form of their laf articulation, which is 
larger and, more rounded than the others; 6, Fiffiles are 
ikke the lait, but are divided longitudinally into three or 
four plates or laminz ; 7, Perfoliatwz are alfo capitate, bat 
have the head divided horizontally, the plates being con. 
neGted by: a kind of thread pafling through their centre ;’ 
8, Petinate are thofe which have: lateral appendages like 
the teeth of a comb, or plume of a feather, as in the fase 
tribe. 9. Ariftate, fuch as have a lateral hairy which 1s either 
naked, or furnifhed with leffer hairs, as in the mufea genus. Each of ‘thefe is alfo diftinguithed according to theiy 
length, as breviores, thofe which are fhorter than the body: 
longiores, thofe which are longer than the body ; and st 
diocres, fuch as are of the fame length with the bod all 
which varieties are confpicuous in the Linnean tie of 
cerambyces. 

The fruéture of the antennz in infeéts is of fuch vaft im- 
portance in the definition of genera, fpecies, and Recut 
diftin&tions, that itis to be regretted we have not a more 
comprehenfive number of terms by which their particular 
forms might be mtnutely difcriminated. Linnzeus affords 
us fome, the utility of which is univerfally allowed; others 
which he propofes require fome revifal and modification ; 
and among the immenfe number of infeéts difcovered Bice 
the time of Linnzus, the antenna of many exhibit cha- 
racters which cannot be expreffled by any of thofe his work 
pretents. Fabricius has others, bat thefe, even in addition 

‘to thofe of Linnaeus, are not adequate to the purpofe 

Organs of hearing at the bafe of the Antenne. 

The organs -deftined by nature for the conv 
founds to the feat of the fenfes in the infe& eos tet 
never been clearly afcertained. his ean be attributed 
only, perhaps, to their minutenefs, which defies inveftigation 
except in fome few of the larger kinds, and thefe even phyfi- 
ologits feem never to have examined. In the eray-fith the 
organs of hearing are exemplitied by Fabricius and Scarpa, 
Thefe were difcovered within the head, at the bafe of the 
antennez, through the hollow tube of which it is fuppofed 
the found mult be conveyed. Perhaps, from the analogy 
in certain refpeéts, which this tribe of cruftaceous animals 
bears to infects, it may be imagined that the organs of 
hearing in both are fimilar: this is very probable; ‘but 
thefe two orders of creatures differ fo eflentially in Several 
particulars, that we with to exprefs fuch an opinion with 
caution, debe. 

Jn. 

Sh ee 
% 

the iNT ie a 

x. 



Yn the eray-fith the labyrinth of thefe organs is very fim- 
ple, refembling a {mall purfe, enclofed in ‘a fealy cylinder 
open at both ends. The extremity by which this fmall cy- 
‘linder joins the bafe of the antenne affords a paflage for 

the nerves into the purfe. The oppofite extremity is 
~ clofed by an elaftic membrane, which may be named tym- 
anum, or, with more propNety, Cuvier thinks, feneftra ova- 

jis” ‘The air, or water in which the-animal lives, aéts im- 
‘mediately on this membrane, the external part of which 

is obfervable at the lower furface of the bafe of the an- 
~ tenhe. That infe&ts are fenfible of founds, and, confe- 

quently, are furnifhed with organs of hearing, is demon- 

trated by numberlefs obfervations. ; 
- Front; the anterior or fore part of the head, the {pace 
" between the eyes and the mouth. ‘ 

 Glypeus : thield of the heed in coleopterous infects, the 
_spart correfponding with the front of the head in the other 

> ‘orders. In the beetle kind it is advanced more or lefs upon, 
prover the mouth, and in fome forms a fort of cap, the rim of 

| which extends fo far over the head as to conceal the mouth 
peneath. The anterior edge of the clypens is fometimes 

| miftaken for the upper lip. 
q Vertex: the crown, or fummit of the head. 

-  Gula: that part which is oppofed to the front of the head, ufually calledthe throat. tty 

© Trunk: the fecond principal divifion of which an infe& 
' confilts, comprehending that portion wrich is fituated be- 
tween the head and the abdomen. The trunk includes the 

thorax, collar, fternum, andfcutel. 

“Thorax: 2 term indefinitely applied fometimes to the 
~ whole trunk, the feutel excepted: ina ftrifter fenfe it im- 

plies only the dorfal part of the trunk, and may be con- 
eel expreflive of that portion of the fuperior furface 

F which lies between the head and the bafe of the wings, 

_ Linnzus is not fo explicit as could be wifhed in his definition 
_ of the word thorax ; according to this author, it is the 

“ back part of the breaft,” and “ upper part of the trunk be- 

- tween the head and feutel,” yet it 1s evident, from the 

| difiimilar ftru@ure in this part “of the trunk in different 
" anfe&is, that the definition requires rather more precifion. 

* It is aot unufual in the fpecifical defcriptions of infetts, both 
_ fy Linnzus and Fabricius, to read of “* thorax beneath,” 
and © lower furface of the thorax,” forthe underfurface of 
the trank ; though both endeavour to eltablifh it asa prin- - ‘ciple, that the word thorax applies to the back or upper 

~ furface of the trunk only. The appropriztion of fuitable 
terms, by which a thorax confifting of one, or of feveral 

” piceesymay be difcriminated from each other, is defirable. ‘In 
q ae the thorax is of afingle piece, as in the orders coleoptera 
“and hemiptera; in that of lepidoptera it comprehends feveral 

“fegments, and a fimilar ftru€ture is ftill more confpicuous to 

‘view in the order hymenoptera. The firit or anterior feg- 
“ment of the thorax in thofe confifting of feveral pieces has 
been fometimes called the collar; but in admitting this, we 

* mutt by analogy define the coleopterous and hemipterous 

orders of infeéts as having no thorax. ‘This will be ren- 

dered plain, when we confider that in the latter kinds of 

” infe&s the firft pair of legs arifes from what is ufually under- 

“food by the lower furface of the thorax; the interior 

fegment in hyménopterous correfpond with the whole thorax 

_ in the former, for the firft pair of legs arifes from it exaétly 

“in the fame manner. In the former the thorax of a fingle 

_ piece is immediately fuccceded behind by the feutel, while 
"in the hymenoptera and lepidoptera a large, plane of one 
or more joints intervene between this true thorax and the 

feutel; and it is to this la mentioned dorfal {pace that the 
‘thorax is affigned. Hence it is evident that the lan- 

my. 
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guage of entomology in this point .is not altogether con. 
filtent ; becaule what we denominate the collar in hymenop- 
tera, is the thorax in coleoptera, and in coleoptera we find 
nothing analogous to the thorax of the other order, except 
the collar. 

The thorax in thofe infeé&ts, which have that part confifting 
of a fingle piece, or the firft fegment in fuch as are of a 
compound nature, have the firft pair of legs arifing from the 
lower furface, and it is ia this part that the mulcles that 
move the head, as: well as this pair of legs, are faid to be con- 
tained. The thorax in different kinds of infeéts varies con- 
fiderably in form, and affords very excellent generical and 
{pecifical diftinétions. Some are armed with {pines, others 
denticulated, marginated, &c. 

Pedus.—The breatt is the third fegment of the body, or 
that to which the four pofterior feet are attached, and which 
is longitudinally divided at the anterior part by the tternum. 
The wings in lepidopterous, and molt other infeéts, have 
their origin or bafe in the fuperior part of the breaft. The 
wings aad elytra in the coleoptera aud hemiptera deviate a 
little from this, as they are-placed more immediately on the 
back, thansin a lateral pofition ; the breaft contains the 
mufeles that move the wings, and give action to the four 
potterior legs. This part is capable of being compreffed 
and dilated, the alternage motion of which is very evident 
in fome infeGis of the butterily er moth kind, when held be- 
tween the fingers. ‘Phe power of compreffion and dilatation 
is fuppofed to arife from the action of fome very ttrong 
mufcles, which feem to approximate the dorfal and ventral 
farfaeces. ‘They are four in number on each fide, and difer 
very much in colour and-texture from the other mufclés, 
being reddifh ycllow, and extremely Ioofe. “It. has been 
conjectured ‘thele mufcles may affifl the motions. of the 
organs of flight. 

Sternum, or breaft bone.—By this term entomologitts 
define that portion of the middle part of the’breait which 
is fituated between the bale of the four pofterior legs. 
This piece terminates infeé&s anteriorly in a fomewhat actte 
point, in others it-appears rather bilobate, and in-the far 
greater ends obtafcly or in-aa obtufe lobe. “Fhere ave few 
nfe€is-in which the fternum is remarkable, either from its 
magnitude or figure. In feme of the coleopterous. tribes, 
as hydrophilus and dytifcus, this part is moft confzicuous. 

Scutel, or efcuteheon (fcutelium, Linz.) the lobe-like 
proces, fituated immediately at the potteror pert of the 
thorax, in feutellate infe@ts. The fcutel is not of the fame 
form in all infeéts, yet its, general tendency is towards a 
fub-triangular figure. In the coleopterous tribes it ap- 
proaches neareit to this form ; its deviations incline more or 
lefs ta hear:-fhapede with the tip pointing backwards. ‘The 
fame figure prevails in fome of the hemiptera order, In the 
neuroptera, hymenoptera, and diptera, the triangular con- 
tour is {till ebfervable under various modifications, ard moft 
commonly with the potterior tip rounded off. “Sometimes, 
as in feveral of the hymenopterous infects, the polterior end 
is armed with f{pines, or denticulations ; this is, however, not 
ufual, the fcutel in the far greater number of infects, whether 
terminating in a point, or rounded, is commonly unarmed. 
In point of fize the fcutel is more variable than in figure ; 
in fome it is fo {mall as almoft to efcape notice, merely 
forming a point at the extremity of the thorax, as we ob- 
ferve in certain kinds of the beetle tribe ;*in others it is very 
confpicuous ; foretimes it is fo large as to cover the middle 
of the back, and in others, as the {cutellate kinds of cimices, 
and a few of the geuns acrydium, it expands over the back, 
entirely concealing the wings and wing-cafes, and covering 

Abdomen, 

“the margin of the abdomen, 
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Jidomen. is the lah principal divifion, or pofterior 
part of the body, and is connected with the breaft, either 
clofely, orat a dittance, by means of a fillet, ‘he abdomen 
is compofed of annular joints or fegments, the number of 
which yary in different infeéts. Each of thefe rings is 
pierced at the fide with a fingle pore, which in fome kinds 
are of confpicuous fize, in others {carcely perceptible, and 
thefe are the orifices of the {piracles through which the 
infects breathe. The upper part of the abdomen is called 
by entomologiits tergum; the inferior, or belly, venter. 
The opening at the pofterior part of the abdomen is the 
vent, andthe extremity in mot infeéts contains the organs 
of generation: there are exceptions to the latter. 

The total movement of the abdomen is not very obvious, 
except in infeéts which have that portion of the body pedi- 
culated, as in many of the hymenopterous genera. It has 
then a real joint, in which the firit annulation is indented 
above, and receives a proje¢ting proces from the breaft on! 
which it moves. This joint is rendered fecure by elaftic 
ligaments, which have a confiderable degree of force. Some 
muf{cles which arife within the breaft are inferted into the 
firt ring, and determine the extent of its motions. The 
partial motion of the rings is produced by very fimple muf- 
cles, confifling of fibres which extend from the anterior 
edge of one ring to the pofterior edge of that which im- 
mediately precedes it. When the dorfal fibres contra¢t, 
the fuperior part of the abdomen being fhortened, it turns 
up towards the back, but when the contraétion takes place 
in the ventral or lateral fibres, the abdomen is infle&ted to- 
wards the belly, or direéted towards one of the fides. The 
extent of the motion, however, depends upon the number of 
the rings, and their mode of junction. In the coleoptera, for 
example, the rings only touch each other by their edges, 
and the motion is very limited, but in the hymenoptera they 
are fo many {mall hoops, which are incafed one into another 
like the tubes of a telefcope, fo that fcarcely half, and 
fometimes not above one-third, of their extent appears vifible 
externally. 

The form, conneétion, proportions, and appearance of 
the furface of the annulations of the abdomen, afford num- 
berlefs fpecifical diftin€tions ; and fo likewife do the ap- 
pendices at the extremity of the abdomen. 

The abdomen contains the inteftines, the ovary, and part 
of the organs of refpiration: itis affixed to the thorax, and 
in moft infects diftinét from it, forming the pofterior part of 
the body. The abdomen is compofed of rings or joints, by 
which means the infeét can lengthen or fhorten it, or even 
moye it in different dire€tions. The upper part of the ab- 
domen is called tergum, the under part venter, the vent is 
in the pofterior part. 

Tail.—An appendage of any kind terminating the abdo- 
men is ufually denominated the tail. Thefe appendages 
vary in figure confiderably in different infe&ts, and many 
tribes are totally deftitute of them. They are fuppofed to 
be deftined to dire& the motion of the infe& in flight, to 
ferve for its defence; and for the depofition of its eggs. In 
fome infects this tail is fimple, (fimplex, ) and yet capable of 
being extended and withdrawn at pleafure, ' In others elon- 
gated (elongata). Some are fetaceous ({etacea) or briftle- 
fhaped, asin the raphidia, ‘Thofe termed trifeta have three 
briftle-thaped appendices, as in the ephemera. In fome it 
is forked (furcata), as in podura. When it terminates in a 
pair of forceps it is called forcipata. In the blatta and 
others it is foliofa, or relembling a leaf. In the panorpa it 
is furnifhed with a iting, and is called telifera; this laft may 
be more properly referred to the next. 

Aculeus, iting, an inftrument with which infe&ts wound 

; 

and inftil a poifon, The fting generally proceeds from the — 
under part of the laft ring of the belly: in fome it is tharp : 
and pointed, in others ferrated or barbed. It is ufed by — 
many infeéts both as an offenfive and defenfive weapon: by — 
others it is ufed only to pierce wood, or the bodies of animals, 
in order to depofit their eggs. In wafps and bees the fting © 
is known to be retractile: in the {corpion fixed or immove- — 
ably conneéted to the laft fegment of the body. In fome 
infeéts it is the male only, and in others the female only, 
which nature has provided with this inftrument; it is not 
frequently met with in both fexes of the fame fpecies ; and 
the far greater number of infeéts have no fuch organ. 

Spiracles.—Thefe are the apparent orifices to the organs 
of refpiration in infects, and which are known to many en- 
tomologifts by the name of ftigmates. The bapage area 
feries of {mall apertures difpofed along both fides of the ab- 
domen: fome few appear on each fide the thorax, the re- 
mainder on the abdominal rings, every one of which is 
pierced on each fide with a fingle aperture. Among the 
ancients it was generally believed thatinfeéts had not the 
power of breathing, and this they concluded becaufe they 
have no re{piratory organs, as in larger animals. The moderns 
are better informed; from the efieéts produced on infeéts 
by the pneumatic machine it is demonftrated, beyond dif- 
pute, that they do refpire, though not in the manner of other’ 
animals, An infe@ placed in the receiver of this machine, 
upon the air being exhaufted, becomes fuffocated, and dies 
in a very fhort time ; and the fame refult will be produced 
by clofing the apertures of the fpiracles with wax, oil, or 
other glutinous fubje&s, in a fufficient degree to preclude _ 
the paffages of air through thefe openings, a fat which in 
itfelf may be regarded as conclufive, that thefe are the true 
organs of refpiration ininfe&ts. They are alfo confidered, 
and with much probability, as the organs of {mell, as will 
be fhewn hereafter. 

Refpiration being one of the moft important aétions in the 
life of every animal, it can be no matter of aftonifhment 
that great pains have been taken by naturalifts to invefti- — 
gate the organs of breathing in infeéts; numberlefs fa&s 
contributed to prove its exiitence, but this being accom- 
plifhed by means unknown in the other tribes of animals, 
it became an obje& of the greater folicitude to explain the 
manner in which it was effected. Malpighi, Swammerdam, 
Reaumur, and Lyonet, are among the number of the earlieft 
writers on this iubjeG, and from their obfervations it ap- 
pears, that in the caterpillar there are two air-veffels, called 
trachez, which extend throughout the whole length of the 
infe& ; from thefe proceed aninfinite number of ramifica- 
tions, which are difperfed in various dire€tions through the 
body ; but the principal are thofe which forma dire& com- 
munication between the tracheal veflels and the openings in 
the fidesof the body. Of thefe there are nine on each fide 
placed nearly at equal diftances, one extremity terminates in 
the orifice of the {piracle, and the other enters the principal - 
tracheal veffel difpofed neareft, or on that fide of the body. 
Thefe lateral or {piracular veffels feem calculated for the re- 
ception of air; they are of a cartilaginous nature, and whea 
cut preferve their figure; they are conitantly obferved in a 
temperate ftate of moifture, and communicate in many in- 
feéts in the form of confiderable veficles, at their jun@ion 
with the principal trachez. : , 

Some writers have imagined, that though the air entered 
by the fpiracles into the trachea, it did not come out by the 
fame orifice, but was expired through a number of {mall 
holes in the fkin of the caterpillar, after being conveyed to” 
them through the extremities of the finer ramifications of - 
the tracheal veilels. Others fuppofed, that the i 
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‘and expitation of air through the fpiracula, and that there 
Was np expiration of air through the pores of the flan. 
Experimerits were made to afcertain the truth of thefe opi- 
nions, by plunging the caterpillars into water, or anointing 
them with fat and greafy fubifances, either partially or ‘en- 
tirely. The number of {mall bubbles which are obferved to 
cover the furface of their bodies when they are immerfed in 
water, is faid not to arife from the air included in them, and 
then proceeding from them, butto be formed by the air whieh 
is lodged near the furface of their bodies, in the fame) man- 
her that itis about all other fubftances. ‘T’o render thé ex- 
periment more accurate, and prevent the air from. adhering 
to the fkiv, before the caterpillars were plunged into water, 
they were bruthed all over with a hair pencil, and after this, 
it is affirmed, that few air bubbles were found on their bodies 
when immetfed “in water. ~The latter experiments were 
made chiefly by Bonnet, in order*to afcertain th? truth of 
fome opinions previoufly advanced by Reaumur. 
” Acaterpillar, according to Bonnet, may be retainedya 
confiderablé time under water, without deftroying the prin- 
ciple of life, and will recover foon after being taken out of 
the water, when it has lain till all apparent figns of life have 
ceafed. A caterpillar partially immerfed in water, or with 
tivo or threé of the fpiracles remaining in the open air, does 
hot become torpid for a confiderabie time. One caterpillar 
lived eight days fufpended in water, with only two of its 
anterior fpiracles in the air. During this time it was ob- 
ferved, that when the ‘infeét moved itfelf, little ftreams of 
bubbles iffued from the fpiracles on the lefe fide ; from this 
and other experiments, however, it appeared, that the an- 
terior pair of {piracles, together with the pofteriar pair, are 
of the createft ufe in refpiration. 
~ Tt has been remarked, that ‘* when we confider the great 
folidity ‘Of the cafes or cones of certain kinds of infects, it 
is not eafy to conceive how they can live feteral months 
iinder the earth in {paces fo confined, and almoft impervious 
fo the air. Ifrefpiration was abfolutely neceflary to their 
exifleace, and irdeed if they did refpire, the farne fituation 
feems to preclude a continuance of the operation, as the air 
would foon be corrupted, and unfit for the offices of life.”? 

But though it is difficult to afcertain the refpiration of 
fome infects at certain periods of exiftence, except from its 
efre&ts in-preferving life, which from analogy and collateral 
circumftances we are affured muft depend on this caufe, 
there are others to whom refpiration feems neceflary in a 
very extraordinary degree. Many inflances of this might 
be adduced ; but in no tribe is this more clearly fhewn than 
in thofe of the aquatic kinds. ‘There are a number of the 
latter which are obliged to keep their tails fufpended on the 
furface of the water for this reafon, and in proof of which, 
if they be plunged entirely under water, they become agi- 
tated and Bibel: firft endeavouring to efcape and rife again 
to the air, or, if prevented, fhortly fall to the bottom and 

die. Some aquatic beetles refift the trial for a confider- 
able time, while their larve can fupport tlie privation of air 
only for afew minutes. A remarkable evidence of the fame 
kind occurs in the larve of ‘mufca pendulaywhich, though 
they live in the mud at the bottom of the water, have the 
power of extending the tube of the tail to a great length, in 
order to clevate it to the furface of the water ; and the ex+ 
‘tremity of it is furnifhed with a tuft of fine hairs, which pre+ 

 ferves that part buoyant on the furfacey while the creature 

5 

‘remains in a ftate of quiefcence. A fimilar verticillated or- 
Bn is placed at the tip of the tail in the larva of mufea 
‘chameleon, which alfo lives in the water; this is expanfile 
or retraétile at the pleafure of the infeét; when at rett the 
‘expanded tail refts upon the furface of the water, the re- 
© Vou. XII, 

mainder of the body being fufpended in that element with 
the head downwards, and when it is inclined to defcend, it 
has only to retraét or clofe up the rays of the tail to effect 
its purpole ; an expanfion of the tail will again raife the 
Tarva to the furface. 

Upon anatomical examination, it has been found that the 
body of this laft mentioned larva contains two large tra- 
cheal veffels: thefe air-veffels extend from the head to the 
tail, terminate in the refpiring tubes, and receive the air 
from them, ‘lhe larva quits the water when the time of 
its transformation approaches, and enters into the earth, 
where the {kin Hardeas and forms. cafe, in which the pupa 
is formed; foon after.the change, four tubes or horns are 
feen projeGing from the cafe, which fome fuppofe to be the 
organ for communicating air to the interior parts of the in- 
feet: they are conneéted with little veficles which are filled 
with air, aud by which itis conveyed to the fpiracles of the 
pupa. The larve of gnats, and various other little aquatic 
infe&s of the fame kind, are furnifhed with {mall tubes that 
play on the furface of the water, and couvey the air from 
thence into the body of the infect. 

Nothing can be more evident than that infe&ts do not 
refpire by the mouth, like other animals. ‘T'o-determine the 
re{piratory organs in infeéts, and alfo to afcertain in what 
manner this function of life is performed, has been an object 
of folicitude with many. ‘The experiments made with this 
view are numerous and conclufiye, the refult demonftrating, 
beyond difpute; that the fpiracles are the apertures through 
which the air is drawn into the body. This may be in- 
ferred from the writings of Swammerdam, Malpighi, Reau- 
mur, Mufchenbroek, Degeer, and many others, who treat 
at large on this particular fubject. 

Thefe {piracles exift in every ftage of life, in the larva and 
pupa as well as perfeG itate. They are vifible externally as 
a {mall knob of a roundifh er oval form, flightly elevated and. 
perforated in the middle: the aperture is ufually oblong or 
fubovate, and isthe orifice of the channel which communi- 
cates with the trachea, one of which is difpofed lengthwife 
on each fide of the body. 

The extreme tenacity with which many infeéts retain life, 
while deprived of air, feéms to indicate that they exift much 
longer without the benefit of this renovating fluid than moft 
other animals; and that in certain cafes they may endure a 
temporary fufpenfion of the funGtions of refpiration. But 
neverthelefs every experiment tends to confirm the fa, that 
fo far as refpiration is neceffary, it is performed only by 
means of thefe {piracles, the clofing of which, to the total 
feclufion of the air, will at length deflroy the vital prin- 
ciple. 

Lyonet has obferved, that although it is a general rule 
that every thing which lives refpires, it is not perhaps with- 
out exceptions in infects. Many give reafon to. doubt of 
their refpiration, at leaft in certain flages of their exiit- 
ence, “ I took, for inftance,”’ {ays he, ** {ome of thofe large 
cantharides of the willow, whofe ftrong fmell, though not 
very difagreeable, is felt at a confiderable diftance. I put 
them under a glafs, where for a long time fulphur had been 
burning ona piece of copper made red-hot, that the fulphur 
might continue to bura in the midft of its own vapours; and 
although there arofe fo thick afmoke that it almolt hid the 
infeéts from fight, they fupported thefe vapours for more 
than half an hour, without erasae that I could perceive, 
the fmallett injury.?? Infeéts, we are aware, may live fome 
time confined in this manner amid{l the vapours of burning 
fulphur, but the inftance adduced by Lyonet is {till re- 
markable, for we have known the fame experiment tried 
with thefe cantharides, in the refult of which the infeéts died 
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within the fpace of time mentioned by Lyonet ; and if, in- 
ftead of fulphur, we employ camphor, the refpiratory 
powers ceafe, and life becomes extinguifhed in a thorter 
period. 

This author argues, that from the folidity of the greater 
number of the cones made by the pfeudo-caterpillars,and moft 
of the ichneumon flies, it cannot beconeeived poffible how 
thefe infe&s fhould live feveral months under ground, ina 
place fo clofe andimpenetrable to the air, if they were to 
breathe init.  Neither,’’ fays he, “* would I maintain the 
refpiration of chryfalids ; at leatt one experiment convinces 
me there are fome which do not breathe. I took the chry- 
falis of the {phinx liguftri, which being one of the largeft 
is the moft proper for experiments. It had, befides, the two 
anterior {piracles fo open, that with a common magnifier I 
could fee into the fubitance of its body, and obferve a {mall 
vacutym between it and the cover. This made me hope, 
that if refpiration took place in the chryfalis this would give 
me certain proofs of it. 'T'wo or three months before the 
perfe& infect iffued from its cover I dug it up, and covered 
feveral times, firft one and then two, and afterwards {fuccef- 
fively, the whole of its fpiracles with foap water. At each 
time I obferved, fora confiderable fpace, with the glafs, the 
{piracles thus covered, to fee if any bubbles of air were form- 
edabove, which would naturally have happened, had tiefe 
fpiracles ferved as conduits to the air in refpiration; but 
with all my attention I could perceive none. Some days 
afterwards I repeated the fame experiment, in a manner to 
me {till more decifive. Inftead of covering the fpiracles with 
foap-water, I covered each with a little bubble of air, taken 
from the froth of the fame water, that the air might enter 
and go out more freely. But my curiofity was not more 
gratified: thefe bubbles, which ought to have rifen or funk 
at each expiration or in{piration of the chryfalis, preferved 
conftantly the fame appearance, till their pellicle becoming 
dry, they burft. When the perfe& infe& had'ifflued from 
this chryfalis, I took it up initantly, wafhed the infide of 
it, and obferved at the fpiracles little bundles, compofed of 
a great number of very white threads, of which the longeft 
were about two lines in length. hele appeared to me the 
exuvia of the pulmonary organs. JI blowed on each of the 
{piracles with all my force, by means of a very flender tube, 
but my efforts could neither {well nor move any of thofe 
fragments of the veflels which were attached to them in- 
ternally ; but this muft neceffarily have happened, had the 
communication of the external air by thefe fpiracles in the 
bronchi remained open, or had the infe&, when inclofed in 
its chryfalis, been able to breathe through them. It may be 
inferred from this, that the chryfalis of {phinx liguftri lives 
for fome time without refpiration, and that its two anterior 
ipiracles ferve only to facilitate the evaporation of the fu- 
perabundant humours, and to permit the external air to 
iupply their place.”? Lyonet, however, admits, that it is 
not on the fingle experiment here related that the know- 
ledge of the refpiration in infects is founded ; and that this 
experiment does not appear decifive. We have unequivocal 
proofs of the refpiration of infeéts ; a fa& demonttrated be- 
yond all doubt in numbers of the aquatic kind, and. as to 
lungs, he fays, we may affure ourfelves that infects poflefs 
them without being at the trouble of diffeGtion. The {pi- 
raclesare called {tizmata by the modern naturalifts ; ftig- 
mates of the French. 

Members. 

Legs.—In all infe&ts that are furnifhed with wiags the 
pedes or legs amount to fix, and never exceed that number; 
and the fame is obfervable of the true feet in the larvae of 

thofe infects; the latter have fpurious feet to a greater 
amount, but the true feet do not exceed fix. The apterous 
tribe inthis, as in other particulars, afford exceptions: thofe 
of the pedisulus, pulex, lepifma, podura, and acarus genera 
have only fix legs, and thefe are attached to the body in 
the fame manner as in winged infects; the fcorpio, aranea, 
and phalangium genera have eight ; the cancer, if admitted, 
have as many ; and in the onilcus, julus, and fcolopendra, 
they are far more numerous, varying from ten or twelve to 
twenty, fifty, or even thrice that number. 

The leg of an infect may be divided into four, or, more 
correétly, into five parts; coxa, the firft joint, or haunch, 
at the bafe; femur, the thigh; tibia, the fhank; tarfus, 
the foot ; and unguis, the claw. Each of thefe parts is 
enveloped in a hard cafe of a horny fubftance, and varies in 
fhape in different infects; the form of the feet in all the 
kinds being admirably adapted to their mode of life, and 
convenience of their motion. Some of thefe are diftin- 
guifhed by particular terms, as, curforii, thofe formed for 
running (and which are the moft numerous) ; {faltatorii, 
thofe conitruéted for leaping ; natatorii, thofe employed in 
{wimming, &c. From the different conformations of thefe 
limbs, it is eafy to recognize, even in the dead infeét, the 
mode of life which the {pecies is deftined by nature to pur- 
fue. Thofe which have the legs adapted for running or 
walking have them long and cylindrical ; the thighs of the 
leapers are remarkably large and thick, with the fhank long 
and commonly arched, by which means they poflefs great 
ftrength and power for leaping: the legs are broad, fer- 
rated, and fharp at the edge, in thofe accuftomed to dig in 
the earth; and fuch as are of the aquatic kind have the 
legs, efpecially the pofterior. pair, long, flat, and ciliated, or 
fringed at the edge with hair. The.leapers are well exem- 
plified in the faltatorial kinds of curculio; and the fwimmers 
in the genera hydrophilus and dytifcus. 

The coxa, or {mall joint at the bafe, conneéts the leg to 
the body, and moves in a correfponding cavity of the collar 
or thorax in the firft pair, or breaft in the two pofterior ones, 
This part varies in form: in the cerambyx coccinella, and 
other tribes in which the feet ferve for walking only, itsthape 
is globular: fuch as require that the feet fhould have a lateral 
motion, and which is neceflary to thofe that dig into the 
earth, have the coxa broad and flat ; this is alfo obfervable 
in fome of the aquatic beetles ; in the dytifcus, the coxa of 
the pofterior legs is confolidated with the trunk, and im- 
moveable ; and in the blatta, lepifma, and others which walk 
very rapidly, it is compreffed into a lamellate form, 

There is more diverlity in the form of the thigh than the 
coxa to which it is united. The articulation of thefe two 
parts is internal, and is produced in fuch a manner, that 
when the animal is in a fate of repofe, it is parallel to the 
inferior furface of the body. It is limited to a forward 
and backward motion, with refpe& to the firft piece. The 
nature and extent of the motions of the thigh appear to de- 
termine its form. In thofe infe€&ts which walk much and 
fly little, as the carabus, cicindela, &c., the thigh has two 
little prominenees at.the bafe, which appear to be intended 
for removing the mufcles from the axis of the articulation, 
‘Thofe which require {trong mufcles adapted to leaping have 
the thigh not only thick but greatly elongated, as in the 
gryllus and locufta tribes, the pulices, or fleas, &c. And 
in the fcarabzi, fcarites, and other coleoptera, and alfo in 
the mole cricket (acheta gryllotalpa), all which burrow in 
the earth, the thigh is moved with much force, and has an 
articulated furface correfponding to the flat part of the 
coxa.on which it refts. This part is fometimes {pinous. 

Tibia, or fhank, ig the third joint of the legs, and moves in 
- aa 
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an angle, according to the direction of the thighs. The 
figure of this part depends effentially on the ufea to which 
the habits of the infect require it to be applied; in the na- 
tatorial kinds it is ufually flat and ciliated, at leaft the tibia 
of the pofterior pair, and in many others, as in a variety of 
the burrowing kinds of beetles, it is ferrated. In the man- 
tis genus, to which fhanks of the anterior pair of legs ferve 
as weapons of defence, they are broad, flat, and acute at the 
edge, and thefe they wield with dexterity in-the manner 
of a fabre. The fhank is more frequently ferrated or fpi- 
nous than the thighs. 

The tarfus, or foot, is the fourth joint, or laft portion of 
the leg, except the claw. This part confifts in general of 
five joints: this is ufually the number in the coleoptera, 
hymenoptera, and diptera; in fome of thefe, however, and 

fo in the hemiptera, there are only four articulations in this 
part of the leg, as we obferve in cerambyx, gryllus, and 
others ; in libellula, forficula, &c. three: in the anterior 
fcet of mantis and nepa only one; and in thofe of the nym- 
phales family of butterflies none. The figure of the tarfus 
is more variable than any other portion of the leg, and is in 
@ mofl fingular manner adapted to the infe&t’s mode of life. 
‘The articulations in fuch as walk on the furface of the earth 
are flender, thofe which burrow in the earth have them 
more robuft. Many of thofe which inhabit waters have 
them flat and ciliated at the edges, as in the hydrophilus. 
Others are furnifhed with briftly tufts, or vafcular flefhy 
tubercles, which enabie them to move with fecurity on {mooth 
and flippery bodies in any dire€tion ; an admirable example 
of this prefents itfelf in the common houfe fly, which “ treads 
the ceiling,an inverted floor,” with the famefacility that other 
infe&ts walk on the furface of the ground. An occafional 
difference in the number and form of the joints of the tarfus 
is fometimes obferved in the two fexes of the fame fpecies. 
‘The motion of each joint of the tarfus is performed in a fingle 
plane, and is dire&ted by two mufcles in each joint, one of 
which is fmall, and placed on the dorfal furface, the other 
larger, and fituated beneath. 

Unguis, or claw, the termination of the tarfus; in the 
greater number of infeéts there are two claws attached to 
each tarfus: fome have only one, and in others furnifhed with 
two, there is an intermediate procefs forming by this means 
three. An appearance fimilar to this is feen in the legs of 
the lucanus, but this, on minute examination, is found to 
be a diftiné& joint alfo, armed with a pair of claws, precifely 
refembling thofe which, more obvioufly from their fize, ap- 
pear to terminate the tarfi. It is confiderably fmaller, but 
as perfeCtly well defined. 

Reaumur, Weifs, Borelli, and Cuvier, have publifhed fome 
curious remarks on the laws of motion obferved in the legs 
of infe&ts, fome of which are very interefting. ‘The relative 
proportion of the feet feems to determine, in a certain degree, 
‘the particular manner in which each infect moves either in 
walking or leaping. When, for example, the legs are all equal, 
the movement is uniform, but when fhort it is flow, and 
when long, it moves with rapidity. Thofe infects, therefore, 
which have the legs long, as in the phalangium, and fome 
others, run very quickly : and, on the contrary, the acarus, 
pediculus, and thofe others, which have the legs fhort, are 
remarkable for the flownefs of their pace. When the 
anterior feet are longeft, asin certain cerambyces, their {peed 
is retarded when moving on even ground, though, in climb- 
ing, this length of the anterior legs is an advantage. When 
the pofterior feet are longeft, they ufually afford the infeé& 
the ability of leaping, as in the locuft, acheta, and other 
families ; but fuch a {tructure impedes its {peed in walking ; 
and docs not always enable it to leap; the infects of t 

leucopfis and chalcis genus, though their pofterior thighs 
are very large and thick, are fuppofed to be incapable of 
this action. The latter inability is attributed to the great 
curvature of the legs, thofe infects which are truly of the 
faltatorial kind, as in the gryllus genus, being remarkably 
ftraight. 

Ale, or wings.—Wings, the organs appropriated to 
flight. Thefe in different infeéts vary from two to four, 
and are attached to the lateral part of the breaft, clofe to 
the lower margin of the thorax. “hey are placed to an 
equal amount, and in a correfponding fituation on both fides 
of the infe&, whether the number be two or four. Thofe 
infeé&ts which are furnifhed with only one pair of wings, 
have both of an uniform appearance and fize. Such as have 
two pair moft frequently differ, the firft being larger than 
thefe behind: there is alfo a difference in fhape, and very 
commonly a confiderable variation in the fpots, markings, 
and other particulars, notwith{tanding the prevailing hues 
in all the wings may bethe fame. In general, the potterio: 
pair is paler, and the marks obfcure. 

The wing properly fo denominated fhould be diftin- 
guifhed from the elytra or wing-cafes, thofe hard thelly 
coverings of the true wings in the alated kinds of coleoptera. 
Thefe wing-cafes, or fheaths, are often confounded with the 
wings; but they are really not wings from their ftructure 
or fubftance, nor do they anfwer the purpofe of flight: 
they merely open to afford the true wing, concealed be- 
neath, the power of expanficn and motion, and clofe down 
upon the wing, when the infect is at reft, to preferve it 
from injury. Of this we have fpoken mere largely in de- 
fesibing the elytra. The femi-cruftaceous wings of the 
hemipterous orders partake of an intermediate charaéter 
between the wing-caics and wings, a3 already noticed in its 
proper fetion. The wings and elytra in fome infects, and 
the wings and hemelytrous wings in others, are fo intimately 
connected, that we conceived it requifite, in order to avoid 
mifconception, to advert again to this circumftance. 
A fkeleton of nerves, more or lefs numerous, and differing 

exceedingly in difpofition, placed between two thin and 
clofely united membranes,-conititute the true wing in in- 
fe&ts. This conformation is very clearly exemplified in that 
defcription of wings which is ufually termed tranfparent, ag 
in the common houfe-fly and the bee. The true wing, by 
means of which the infeé is enabled to fly, is always con- 
flruéted in this manner, whatever may be its appearance ex~- 
ternally, arifing from a fuperficial covering of down, 
feathers, hair, or any other caufe. The variety in the 
form and ftruéture of the wings, in the number, figure, and 
difpofition of the nerves, or the colours with which they are 
adorned, is infinite. The diverfity in the difpofition of the 
nerves is evident from a comparifon of the fimply con- 
itruéted wing of the common houle-fly (mufca domeftica} 
with the complex wing of the pdanorpa, or the ephemeray 
or the wing of the forficula (earwig), which confilts of a 
feries of fingle nerves, with the elaborately wrought lattices 
work of the wing of the libellula. The whole of the lepi- 
doptera tribe exhibit the fuperficial coating of feathers, 
down, or hairs; and upen the removal of thefe, the wings 
are found conftruéted exa@ly in the fame manner as the 
tranfparent wings of the other tribes. A variation in the 
form of the wing, as well as its texture, is manifeft through- 
out all the infect tribes of the winged kind. ‘Thofe of the 
coleoptera have two membranous wings, which fold upon 
each other, forming a plait, or double at their external 
margin ; which fold is accommodated by a peculiar joint in 
the main rib of the wing, and the peculiar difpofition of the 
nerves in the middle z the wing contiguous, In the he- 
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miptera the wings generally fold longitudinally, without any 
tranfverfe double, fo that in expanfion thefe parts open 
fomewhat like a fan: the forficula is an exception in this 
order, the wing in this genus being doubled acrofs as in the 
coleoptera. ‘The wings of the lepidoptera are neither 
doubled acrofs nor folded longitudinally ; they are entirely 

- flat, and incapable of contraction and dilatation, Inthe pa- 
pilio genus they are endowed with the power of erection, 
which is not the cafe in the phalena genus, though occa- 
fionally obferved among the fphinges; the phalenz have 
the lower wings concealed under the anterior pair, the latter 
being laid in a flat pofition over them. The wings of the 
lepidoptera are downy, and often decorated with very beauti- 
fA colours difpofed in the moft pleafing and varied manner. 
The neuroptera in general have the wings flat; this is not 
invariable: they are conftantly membranaceous, and reti- 
culated with nerves. In the hymenoptera the wings are 
membranaceous, generally flat, but fometimes folded, when 
the infe€& fettles, as in the wafp genus. The dipterous 
order cannot be confounded with the preceding, as they 
have only two wings, without any wing-cafes: they are 
membranaceous as in the former. 

Infe&ts of the dipterous family, bees, and various kinds 
of hymenoptera, and many others, poflefs the powers of 
lying in a more perfeét degree than any clafs of animals be- 
fides; furpafling in this refpe& even the bird tribe. All 
infeéts that are furnifhed with wings have not an equal cele- 
rity of motion in the air; the movements of the wings in 
fome infe&ts is more circumfcribed than in others. The 
mufcles that move the wings are not yet very well afcer- 
tained: they are faid to be fituated in the breafl, and to be 
of two kinds; the ficft of thefe are {mall and fhort, and are 
intended to extend or fold the wings, at the fame time that 
they move them to and fro from the body; the others, 
which are fomewhat longer, are calculated to produce thefe 
motions of elevation and depreflion which the wings per- 
form, very ftriking examples of which are found in the two 
genera papilio and libellula. The wing-cafes of the coleop- 
tera are not moved, it appears, by the pectoral mufeles like 
the wings, 

The dipterous infe€&ts, when flying, emit a loud buzzing 
found, occafioned, as it is believed, by the wings and ba- 
lancers ftriking againft each other. ‘The noiie of the cricket 
and locuit is produced by the fri@tion of the wings, or bafe 
of the ‘wing-cafes again the pofterior edge of the thorax 5 
and which is obferved dikewife to be the cafe with the ce- 
rambyx, leptura, and various othe? infects. 

In all infe@s of the winged kind thefe organs prefent the 
greateft diverfity, and afford charaGters both of genera aid 
fpecies lefs liable to flu@tuation than common obfervers 
would. conceive. The number, figure, conitru€tion, pro- 
portion, contiftence, and texture of the wings have enabled 
naturalifts to diftribute infeéts into principal families with 
confiderable precifion; and. their minor peculiarities of 
fpots, marks, and colours, have furnifhed fubordinate cha- 
raéters of the utmof utility in defining fpecies. Linneus 
derived much affiance from an attention to thefe parts ; 
later writers have in many inftances regarded them more 
elofely ; and in the further progrefs of the fcience, we are 
perfuaded thefe parts may be confulted with much greater 
advantage fill. 

There are many terms at prefent in ufe, intended to de- 
feribe the different kinds of wings, the principal of which 
fhould be underftood by the fludent in entomology. 

The wing in all infe&s is diftinguifhed, with refpe& to 
its furfaces, into fuperior and inferior; that above is deno- 
minated the fuperior, and that beneath the inferior. In the 

defcription of wings, the terms anterior, pofterior, interior, 
and exterior parts, and fometimes the dik occur very fre- 
quently. .The anterior part or margin is that next the 
head; the pofterior, that towards the vent; its exterior, 
that towards the outer edge; and the interior, that next 
the abdomen: the difk is the centre of the wing. Thefe 
terms are not always applied with precifion by entomolo- 
gilts: the bafe of the wing, next the point of conneétion 
to the breaft, is fometimes called the anterior part; and in 
this cafe, every other part varies its name in a relative pro- 
portion: and this appears to be a correét method of deferib- 
ing the parts of a wing in its natural ftate, while the inf 
is at rett, with the wings dewn; but it applies only to 
thofe which difpofe their wings longitudinalhye it would 
be altogether inapplicable in deferibing a papilio, in which 
the wings are expanded and ftretched forward; or in the li- 
bellula, which reits with the wings in the fame pofition, 
The anterior margin of a wing is, theretore, generally 
underftood as implying the coftal edge, and which is fo 
named becaufe it is formed by the main rib that extends 
from the bafe to the tip of the wing. s 

The wings are called plicatiles, when they are folded at 
the time the infect is at reft; plane, when ftretched out 
their whole Jength without folds, and incapable, from the 
ftru€ture of their nerves, to be folded up ; ereétx, fuch as 
have an ere& pofition when the infeG is at reft, the fuperior 
furfaces being brought in contaé&t above the back, and the 
extremities oftentimes meeting, as in the butterfly tribe; 
patentes, thofe like the geometra family of moths, and 
moft of the libellula, which have the wings expanded hori- 
zontaliy when at reft; incumbentes, fuch as cover in an 
horizontal manner the fuperior part of the abdomen, when 
the infe&t is at reft. Thefe differ from deflexe, in having 
the outer edges declining towards the fides, like the ridge 
of a houfe; reverfe are alfo deflexe, with this addition, 
that the edge of the inferior wings projeéts from under the 
anterior part of the fuperior ones; dentate are thofe with 
the wings indented or fcolloped; caudate, thofe in which 
one or more of the nerves of the poiterior wings extends be» 
yond the margin, and forms a procefs, fuch as occurs in 
the equites family.of -papilio, and the genus hefperia, and 
in afar more ‘remarkable manner in ean argus; reti- 
culate, thofe in which the veins or membranes of the wing - 
form a kind of lattice-work, as in the genus libellula. 

The colours (colores). are named in terms agreeably to. 
their common acceptation ; but according to the various 
forms of- the fpots, bands, ftreaks, &c. in which they ap- 
pear on the wings, they have various fignificant appella- 
tions. Macnle are fpots; punéte, dots; fafciz, bands ;. 
ftrige, ftreaks; and liner, lines. Qcellus:is.a round fpot, 
containing a {maller {pot of a different colour in its centre. 
Stigmata is a term in the Linozan language, introduced-to 
fignify a fpot or anaftomofis in the middle of the wing, near 
the anterior margin: this is con{picuons in moft of the hy- 
menoptera and neuroptera. 
plied to the fingle or double kidney-fhaped {pot, fituated in 
the middle of the anterior wings in many of the moth tribe, 
in the noétua family, and in fome of the bombyces. Seve- 
ral modern naturalifts call’ the refpiratory fpiracles at the 
fides of the body in. infeé&ts-ftigmates, the application of ~ 
which may create confufion; ftigmata, and fligma, ought - 
for this reafon to be admitted in the fenfe Linnzus intend- 
ed: the fpiracles bear already a name fufficiently indicative 
of their ufe and appearance, and do not require. this-altera- 
tion. Moft of thefe terms apply only to the lepidoptera 
tribe, in the markings of whofe wings the moft beautiful _ 
colouring prevails. say oth Les 
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Falteres, poifers, or balancers, appendages peculiar to in- 
fs&s of the diptera order, and which, with fufficient reafon, 
are deemed an effential charaCter of that tribe. Thefe poifers 
are two fhort, moveable, clavated filaments, placed one con- 
tiguous to the origin of each wing. They feldom exceed 
one-tenth the length of the wing, though in certain genera 
they are rather longer. The capital, or head, in which the 
filament terminates is either roundifh, oval, truncated at the 
-end, or comprefled at the fides: in fome infects its fituation 

varies in fize and form; and in feveral families is entirely 
wanting. 

The exa& purpofe to which nature has deftined thefe or- 
gans has not been hitherto afcertained in a very fatisfaCtory 
manner. The moit prevalent, and perhaps in fome meafure 
the moit confiftent, opinion feems to be, that they balance 
or counterpoife with the action of the wings, when the in- 
feé& isin flight, in the fame manner as rope-dancers exercife 
a pole to preferve their equilibrium. ‘The diminutivenefs 
of their fize is a plaufible objeGion to this idea. Others 
confider thefe as the organs of that vibratory found which 
-dipterous infects emit in flight: they compare the filmy 
feale to a kind of tambour, and liken the balancer toa 
drum-itick, which ftriking repeatedly upon it, they con- 

-ceiye mult occafion this noife. In the conformation of the 
drum-like organs under, the breaft of fome fpecies of tetti- 
goniz, this conception is fully realized ; a found is a€tually 
occafioned by fimilar means.’ (Vide Donov. Inf. China.) 
But with regard to the diptera, it is apprehended the founds 
they emit in flight cannot be traced to this caufe: in fome 
we know it cannot, for the beft of all poffible reafons, 
namely, that though, like others of the fame tribe, they 

_have balancers, they have no fcale to ftrike with them. It 
fhould be obferved alfo, that this buzzing found is obfery- 
able in a vaft number of infeéts which have no poifers or 

_balancers, fuch as wafps and bees. The two genera, afilus 
and bombylius, have no feale, and yet the noife perceptible 

in their flight is louder than in moit of thofe which have 
. both feale and poifers, as in the mufcz, for example. Nor 
does this noife iffue from the poiler, either by ftriking on 
the feale, or by any other means, as muft be admitted, fince 

' it is known that if the poifers, or both poifers and fcales, be 
cut off, the fame found continues to be heard from the mu- 
tilated infe¢ts as before. 

The motion of thefe poifers, when the infe& flies, is very 
_ lively: they are longeft in the tipula, diopfis, and afilus ; 
in mufca, f{carcely apparent, and accompanied by a fcale of 
_ large fize. 

£lytra, or wing-cafes, appertain to the coleopterous tribe : 
thefe are two in number, of a fubftance refembling leather, 
for the moft part moveable, and opening by a longitudinal 
future along the middle of the back. ‘The elytra are ex- 
tended or raifed up when the infe& is in flight. They 

_ do not appear to affift the infeé in its flight; the mufcles, 
by which they are connected to the body, have not their 
feat in the breaft, like thofe of the true wings; and ‘its. 

_ the laft edition of that work, the blatt: and .grylli being 
removed from the former to the latter order; yet the appli- 

movement in the air is accomplifhed by means of the latter, 
which are tranfparent, folded between the body and elytra 
when at reit, and expanded when the infeé& flies. Some 
have the elytra united, and may with more propriety be 

- named elytron, for it confifls only of a fingle piece marked _ 
with a longitudinal line fuperficially, initead of: being di- 
vided by a future; this is lifted up, orrather, the abdomen 
depreffed downwards, to admit the pallage of the wings la- . 
terally, when the infeét is preparing for flight,, Others fur- 

_nifhed with elytra, or wing-cafes, feem to render the term - 
Ble; for in reality they have po. for thefe parts exceptiona 

‘ 

is directly under a fmall, arched, filmy feale, which alfo . 

wings beneath them; the number of thefe, however, is 
not confiderable, and they cannot employ their elytra as 
organs of flight. 

he fuperior furface of the wing-cafes is more or lefs 
convex, and the lower furface correfpondently concave: the 
texture in fome, as in fome of the curculio and buprettis, 
fo hard, that it is pierced with difficulty by means of a {trong 
pin; in others fo flexible, that they Spring into their proper 
form immediately after being bent double. The propor- 
tions of the elytra, compared with the body, are various, 
their form diflimilar, and the diverfity of their furface, 
arifing from dots railed or deprefled, protuberances, flutings, 
colours, and other circumftances, endlefs. ‘Thefe differences 
in the elytra furnifh fome excellent generical diftin€tions, 
and are ftill more extenfively ufeful in conftituting the cha- 
racters of {pecies. When the wing-cafes are fhorter than 
the abdomen they are termed abbreviata, unlefs they termi- 
nate in a tranfverfe line, when they are called truncata; 
faftigiata, when of equal or greater length than the abdo- 
men, and terminating ina tranfverfe line ; and ferrata, when 
the exterior margin towards the apex is notched or ferrated, 
as in fome of the bupreftis genus. The appearance of the 
furface is varioufly diftinguifhed; fpinofa is the term im- 
plying that the furface is covered with fharp points or 
{pines; fcabra, rough; ftriata, marked with flender fur- 
rows longitudinally ; porcata, with elevated longitudinal 
ridges; fulcata, with concave ridges, &c. 

The want of appropriate terms for thofe kinds of wing- 
covers, which partake of a middle texture between the 
elytra and the wings; and alfo for thofe in which the cha- 
racters of both are united, muft be obvious in the prefent ftate 
of entomology. To the firft of thefe no fuitable name has 
been given; the French “ étius molle,’’ and “ étius prefque 
membranaceux,”’ are not fufliciently expreffive ; the firlt is 
deficient in precifion, and in the other there is too much lati- 
tude. Linneus once propofed the term hemelytra, by 
which he intended to defignate both kinds, whether, as in 
the grylli, thofe parts were of an intermediate fubftance be- 
tween leather and membrane; or, as in cimices and nepz, 
one half was coriaceous, and the remainder membranaceous. 
The term, in this general fenfe, could not be flriétly proper . 
it was, notwithitanding, preferable to that of elytra, ad- 
mitting the latter to be rightly applied to the wing-cafes - 
of the coleoptera; and we are therefore the more furprifed 
it was not afterwards adopted by that naturalift, or fome 
other fubitituted. So lately as the tenth edition of the 
Linnean Syftema, the word elytra is employed indifcrimi- 
nately for the hard and ftubborn wing-cafes of beetles, the 
foft wing-covers of the blatta, andthe membranaceous reti- 
culated wing-covers of the gryllus, all which genera were 
included at that time in coleoptera; and by an overfight - 
equally -extraordinary, the half-coriaceous wing-covers of 
the cimices, the nepzx, and notoneéte, were then confounded 
with the delicate covers of the aphis, thrips, and chermesy 
under the indiferiminate title of wings. The diftinétion 
of coleoptera.and hemiptera is rendered rather more clear in 

cation of the word elytra to the wing-cafes of the hemiptera 
is not by that means rendered lefsimproper. ‘The difference 
in the conformation and confiftence of the. wing-covers in, 
the two tribes is too evident to leave this a matter of doubt, 
But cuftom has fo far fanétioned this impropriety, that our 
beft entomologilts to this period deferibe all thefe kinds of 
wing-covers under the name of elytra. Fabricius has not 
even attempted to correét this error in the Linnwan phrafe- 
ology: he adopts the fame term. 

; Aniong \ » 
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Among the principal differenecs in the form and texture 
of the elytra, fome, at leaft, are very remarkable. In the 
beetle, or coleoptera tribes, thefe parts are coriaceous, very 
hard throughout, convex in form, and divided by a ftraight 
future. Thofe of the cimex genus have the upper half only 
of a coriaceous texture, the lower half being foft and mem- 
branaceous, and the latter portion of one elytron is folded 
acrofs the correfponding part of the other when the infect 
is at reft. The coriaceous half of the elytra in many f{pecies 
is as hard and tough in texture as the entire elytrain the 
coleoptera, and the membranaceous part as foft as in the 
hymenoptera and diptera. In the genera blatta, forficula, 
acheta, and others, the elytra is of an uniform fubitance 
throughout, fomewhat refembling parchment; a fimilar tex- 
ture prevails in the elytra of nepa, notone¢ta, and naucoris 
genera, but rather like the cimices, there isa diftinG&tion be- 
tween the upper and lower portions, the firlt being of a 
firmer texture, and thicker than the other part. The ful- 
gora genus, like the gryllus, affords examples of another 
kind, thick, membranaceous, and ftrongly reticulated elytra, 
divided in the middle by alongitudinal future. In the tetti- 
gonia, another of the hemipterous genera, the elytra are 
often perfectly membranaceous and tranfparent in texture, 
though not in form refembling thofe of the hymenoptera and 
diptera; yet thefe are called elytra, and fo likewife are the 
weaker and more flexible tranfparent anterior wings of the 
aphis, thrips, and chermes, for thefe two are included in the 
order hemiptera! From a due confideration of thete de- 
cided differences, we cannot hefitate to admit that the term 
elytra is not applicable to all. Ina treatife of this kind it 
might, perhaps, create confufion to introduce any other 
terms than thofe in common ufe; we only intimate our per- 
fuafion, that reformation in the language of entomology is 
neceflary. In the formation of any new fyftem, and which 
in the prefent ftate of {cience appears requifite, we may rea- 
fonably hope to fee thefe and fimilar obje¢tions obviated. 

In conclufion of thefe remarks, it may be mentioned 
that nature has herfelf pointed out certain difcriminating 
charaéiers in thofe parts called the elytra which do not 
feem to have been fufficiently attended to, and which not 
only relate to their figure and appearance, but likewife to 
their utility, or the benefit the infeéts derive from thefe 
organs. ‘The wing-covers in the coleoptera do not, it is ge- 
nerally believed, in the leaft degree, affilt the infe& in flying: 
in the cimices, and others which have thofe parts of a more 
flexible texture, they do not materially aid its celerity of 
motion in the air; but in thofe which have the wing-covers 
completely fupple, they concur immediately to its velocity in 
flight. 

Sexes of Infeds. 

The fame difference of fex exifts throughout the infeét race 
as in moftother animals. ‘The fexes cannot be afcertained in 
the larva and pupa ftate, except in fome few initances; but 
when they arrive at their laft ftate, both kinds poffefs per- 
amanent charaGters, by which they may be eafily determined: 
thefe confit in a comparative difference in their fize, and 
vivacity.of colour, form of the wings, bulk of the abdomen, 
fhape and dimenfion of the antennz, and various other ex- 
ternal peculiarities, 

In moft infe&ts the male is fmaller than the female, their 
comparative difference varies confiderably in different fpecies. 
In the lepidopterous tribe the female is only perceptibly 
larger than the other fex in general; in the ant it is fix 
times larger than the male: in the coccus twelve or fifteen 
times, and in the termes the female is at leaft two hundred 
times larger than the male. This latter fex is commonly 

decorated with colours more lively and brilliant than the 
females, a diftinGtion obfervable in a very remarkable degree 
in many of the butterfly tribe, the males of which are ve 
beautiful, and the females obfeure. There is alfo fome dif- 
ference in colour between the two fexes in fome coleopterous 
infects. 

Many of the larger tribes of beetles (geotrupes) prefent 
a wide diffimilarity in the conformation of the two fexes: 
in the males the head is embellifhed with one, two, or more 
diftin& and prominent horns, and which, ina number of 
fpecies, are very confiderable in fize; thefe are entirely pe- 
culiar to the males; the head of the female has only a few 
flight protuberances inftead of horns, and is fometimes 
even dettitute of them. 

In the moth tribe the antennz of the male are almoft in- 
variably larger or more deeply pectinated than in the fe- 
male, aud this difference may be traced from the broad fea- 
ther antenne of the largeft bombyces, to the fetaceous an- 
tennz of the noétue ; however flightly the antennz of the 
male appear pectinated, thofe of the female will be found 
ftill lefs fo. The abdomen in this order is alfo fmaller than 
that of the female. The colours of the wings alfo differ 
amazingly in the two fexes, of which te ale humuli 
(Linn.) affords a very ftriking example, the wings of the 
male being of a beautiful fhowy white ; that of the female 
bright yellowifh, with orange fpots. 

Another diftin@tion, but which is not a general chara&ter, 
confifts in the female being apterous, or without wings, 
the male being furnifhed with thofe organs of flight. 
Among the coleoptera we find the lampyris of this kind; 
in the hemiptera the blatta; among the moth tribe, pha- 
lzna antiqua, gonoftigma, brumata, &c. Thefe winglefs 
females are indeed fo much unlike the other fex, that no 
one unacquainted with infeéts‘could believe them to be of 
the fame fpecies. The females of thefe lepidopterous in- 
feéts are not entirely apterous; they have four very minute 
wings attached to the thorax, in the fame place as is ocou- 
pied by the bafe of the wings in the other fex, otherwife 
they refemble an apterous infe&t. In the aphis tribe the 
male has fometimes wings, and is fometimes without ; and 
the female, it is faid, differs in the fame manner. 

Thefe are the principal external charaéters, by means of 
which the two fexes in infe&ts may be difcriminated. 

Generation. 

That general law of nature which prevails among the 
larger tribes of animated beings, and ordains an intercourfe 
of the two fexes as indifpenfable to the production of their 
young, does not regulate the multiplication of all infects: 
there are fome fingular deviations to the contrary. The 
doétrine held by the ancient fages of Egypt, that in certain 
infects both fexes are united, is perhaps inadmiffible: we 
ought not to fpeak with too much confidence on this fub- 
ject, notwithitanding the affurance of Limnzus, that there — 
are no hermaphrodite infef&ts. The obfervations of natu- 
ralifts leave us in no uncertainty with refpe@ to another 
order of beings, namely, thofe which belong to neither 
fex ; and indeed the exiitence of thefe is demonftrated daily 
in every hive of bees. 

The myfteries of generation are only in part unveiled to 
the philofophical enquirer, Some leading points appear 
equivocal, and remain inexplicable. This is the cafe with 
larger animals, where we have external circumftances to di- 
rect our judgment. With refpe& to infeéts, in particular, 
the hiftory of their generation, in certain inftances, at leaft, 
is more obfcure. Many of them, like the larger animals, — 
produce their young ia confequense of arm-ammediate union 
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of the fexes. But among the numerous families which 
compofe this extentive clafs of creatures, there are fome de- 
viations from this ordinary courfe of nature, and thefe par- 

taking of incidents fo remarkable, that no pofitive and uni- 
form conclufion of their mode of increafe can be laid down. 
The notions entertained by fome philofophers in the middle 
ages, that infects are the offspring of corruption and pu- 
tridity, have no foundation in reafon or analogy. It is im- 
poffible to conceive that organized bodies, pofleffed of life, 
and endowed with fenfibility, can owe their origin to 
chance. But beyond this we are authorized in the belief of 
circumitances, that militate very ftrongly againft eftablifhed 
opinions. The courfe of generation and mode of increafe, 
obferved in certain tribes of infects, have no parallel 
among thofe of the larger kinds of animated beings: we 
need only mention a few particulars of the aphides in fup- 
ort of this. 
Of the-aphis genus there are not lefs than feventy fpecies 

known, and the females of every one of thefe, fo far as it 
has been poflible to inveftigate their manners, are capable of 
producing their young without the concurrence of the male 
fex! A female aphis, brought up in the molt perfedt feclu- 
fion from the very inftant of its production from the egg, 
will in the courfe of a few days be found in the midft of a 

numerous family of females only, brought forth alive. An 
individual taken from thefe, or even fele&ted at the moment 

_ of its birth from the brood, and kept alone, will in a fhort 
time produce another brood, and in like manner a repetition 
of the fame experiment will be again attended with the fame 
refults. 

It would be only a natural inference drawn from the above 
mentioned circumitances, that in the fame individual of this 
kind the two fexes muft be united. This we know is not 
without example in the inferior order of animals, the greater 
part (we fhall not fay the whole) of the vermes tribe being 
probably of this defcription. Such is not apparently the 
cafe however with regard to the aphis; the real truth ap- 
pears ftill more aftonifhing. To render thefe fertile, the 
intervention of the male feems.to be requifite in autumn, and 
hence the power of impregnation devolves down to the 
tenth, or, as fome naturaliits affirm, to the twenty-feventh 
generation. ‘The eggs of the firit, or parent brood, are laid 
in autumn, thefe hatch in the enfuing {pring, and this fertile 
produce perpetuate the race through many generations till 
the autumn following ; every brood, after thofe hatched in 
fpring from the egg, being viviparous. 

The generality of vermes are believed to unite the two 
fexes in the fame individual, and thus poffefs the power of 

felf-prodution. Later obfervations feem to prove, that molt 
animals of this tribe have both male and female organs, but 
that the union of two individuals are ftill requifite, each 
performing at the fame time the office of male and female, 
and by this reciprocity of their functions both become fertile. 
Among the cancri, which Linnzus confiders of the infe& 
race, we are aflured fome monftrous lufi have been obferved, 
in which the organs of both fexes were apparent ; but pro- 
bably thefe might not poffeis the ability to perpetuate their 
natural race. Thefe we pafs over therefore for the prefent 
as irrelevant. There is no infeét, perhaps, fuch accidents 
excepted, in which the two fexes are united. We advance 
even this with caution, becaufe there is reafon to imagine 
the contrary in certain inftances. From our own obferva- 
tion we are perfuaded that fome few at leaft of the fuppofed 
vermes are the larvz of genuine infects. Let us for a mo- 
ment imagine thefe larve to be really vermes! And let 
us farther conceive that thefe larvz, like the true vermes, are 

of the hermaphrodite kind! What an extraordinary devia- 
tion from the ufual courfe of nature would fuch a prodigy 
prefent ! 

Here, however, be it explicitly underftood, that we do not 
affert the latter part of this obfervation as abfolutely certain. 
Such an affertion is countenanced by no opinion except our 
own, and {uch opinion ought not to be advanced without 
being at the fame time fupported by argument and proof, 
the production of which would extend the limits of our ob- 
fervations very far beyond our prefent defign. It is only our 
with to intimate at this time, that there are certain animals 
of the fuppofed vermes, and which are defcribed by Lin- 
neus and others as appertaining to this clafs, which are in 
reality the larve of infects; and that we are not without 
fufpicion that fome of thefe larvz are fertile, and produce an 
increafe in a manner not very clearly known, before they 
affume their final form. Among the fuppofed vermes of the 
matine kind, the larve of certain coleopterz will perhaps be 
recognized. Thefe are fimply larve, and apparently defti- 
tute of any fexual fun@tions till they arrive at their lait fate. 
Some of the frefh water larve, miftaken for vermes, are in all 
probability of the fame defcription. But have we fufficiently 
examined the inteflinal vermes? Are any of thofe peculiar 
to different animals, or man, capable of producing young 
vermes, like themfelves, and afterwards becoming infects? 
One fact may be important, and we ftate it upon the tefti- 
mony of our own knowledge, that certain kinds of thefe 
fuppofed vermes, which infeft the human race to the deftruc- 
tion of thoufands in the age of infancy, are really no other 
than the larve of infe&ts. 

Linnzus affirms that no infe& can form an union with 
the oppofite fex, or propagate its kind till it arrives at the 
laft ftate, and offers this as a proof that gryllus pedeftris is 
not a pupa which its appearance implies, becaufe it is found 
connected with the female. ‘l‘his obferyation of Linnzus 
is pretty generally corre&, and it may be further added, that 
in the different ftates, prior to the perfect condition, there 
are no fexual organs, or at leaft none that are developed. 
This is the faé&t with regard to moft infects, certainly not to 
all. Among the cimices there can be no doubt in our own 
mind from a¢tual obfervation, that the femi-nymphs of cer- 
tain {pecies do unite with their mates, and afterwards become - 
winged infe&ts. We are not without fufpicion that many 
of the grylli, like the pedeitris, poffefs the fame faculty, and 
are afterwards furnifhed with wings. 

With refpe& to the infe&ts of neither fex, or neuters, it 
fhould be obferved that thofe appertain to {pecies in which 
there are the two diltin@ fexes befides, as in the bee tribe. 
It is chiefly among the hymenopterous infects that we meet 
with thefe neuters; the formice afford examples of other 
infeéts of the fame kind, and it is believed there are likewife 
neuters among the coleoptera. They are called neuters be- 
caufe they are of no apparent fex. Some have pretended 
that they are no other than females, in which the fexual 
parts are not yet developed. This cannot, however, be the 
faét 3, neither can they be of the male fex under the fame 
difguife, becaule they are conftantly diffimilar in their charac« 
ters from both, and could fcarcely be fuppofed, from their 
appearance in many inftances, to belong to the fame {peciea 
they really do, had not this been afcertained by their pro- 
duétion from the fame brood with the two diftin&t fexes, 

Of infects in general it may be obferved, that the males 
and females of the fame fpecies are not unerringly faithful ; 
they deviate occafionally from the path appointed by nature, 
This is moft obfervable in the coccinella genus. Thefe 
hybrid infeéts.are conceived to be unfruitful ; they refemble 

the 
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the female in form, but in point of colours and {pots have virons de Paris,” by Geoffroy; “ Naauwkenrige Waar | 

fome refemblance to the male parent. neemingen,”? &c. of Admiral ;’ Roefel’s «* Infeéten Belufti- 
There is an accordance in the ftru€ture and fituation of gung;’? Abbot’s “North American Infeés,’? by Smith; — 

the fexual organs in infects, whether_male or female, vith and Donovan’s “ Infects of Great Britain.’? f 

thofe of larger animals, and theirwnion is accomplifhed in The changes through which the greater number of infetts — 
the fame manner. Thefe organs are ufually placed at the pafs are from the egg to the larva, from the larva to the 
extremity of the abdomen. ‘T'his isnot conftantly the cafe ; pupa, and from the pupa to the laft or perfeét ftate. Ex- A 
there are infeéts, and among thofe the {piders, which have the ceptions occur to this: for fome infeéts are viviparous; the — 
male organs placed at the tip of the feelers, one at the ex- number of thefe is not confiderable: and there are others of — 

tremity of each; every individual of thefe creatures being the apterous or winglefs kind, which undergo no change, 

furnifhed with two. The female organ is beneath the ab- iffuing from the egg in the perfeét form. 4 
domen. Another fingularity is obfervable in the libellule OF the Exe Stat 

(dragon flies), the males of which have the fexual organ Uf the Egg = ; 

fituated under the breait, while that of the female is atthe | The egg, containing the infe@ in its fmalleft fize, is ex- 
extremity of the abdomen. When in union they are feen pelled from the ovary as in oviparous animals. They are 
flying in the air, the female under the male with her flender contained and arranged in the body of the infeét, in veffels 
body incurvated, and the tip of the abdomen bent under which vary in number and figure, in different fpecies. The 
wae eeath: fame variety is found in the eggs: fome are round, others 

Except at the period of their amours the fexual organs oval, fome cylindrical, and others nearly fquare. The 
of infects are not perceptible, thofe of the male at other thells of fome are hard and fmooth, while others are foft and 

times are drawn within the body. Their union in fome flexible. It isa general matter of obfervation, that eggs 
{pecies continues fur a fhort time only ; others remain in do not increafe in fize after they are laid: among infects we 
this ftate for hours, or even days togethier. find, however, one exception to this rule, for the eggs of a 

F * fpecies of tenthredo are known to become larger after being 
Transformation of Infeas. depofited. The fhell is membranaceous, which admits of 

Moft animals retain during life the form which they re- this dilatation. 
ceive at their birth. Infeéts are diftinguifhed from thefe by The EBs of infe4ts are of various colours; fome are found 
the wonderful changes they undergo. The exiftence of an of almoit every fhade of yellow, green, and brown, a few 
infeét partakes of two, three, or four diftiné ftates, and in are red, and others black. Green and greenifh are not un — 
each of thefe differs moft eflentially in appearance, organi- ufual, and they are fometimes {peckled with darker colours, 
zation, and manners of living. like thofe of birds. Some are imooth, and others befet ia 

The ancients were not unacquainted with the fingular me- a pleafing manner with little raifed dots. eg 
tamorphofes of infects. Ovid has drawn many beautiful fables Infeéts are inftructed by nature to depofit their eggs in 
from this fource. The fongs of Anacreon afford certain paf- fituations where their young ones will find the nourifhment 
fages to the fame effet ; and we might alfo mention otlers. moft convenient for them. Some depofit their eggs in the 
An inquiry into the knowledge of the ancients in this re- oak-leaf, producing there the red gall; others chufe the 
{pe might be interefting ; but we cannot now purfue the leaf of the poplar, which fwells into a red bladder: toa 
inveftigation, as it would lead to digreffions the limits of this fimilar caufe we are indebted for the knob, which is often 
article will not allow. Our ideas have been offered at fome {een on the willow leaf, and the three-pointed protuberances 
length in another place. (Donov. Hift. Inf. China.) We upon the termination of the juniper branches. | The leaves 
fhall only obferve for the prefent, that they were not unac- of the veronica and ceraftium are drawn into a globular 
quainted with the metamorphofes which certain infe&ts un- head, by the eggs of an infect lodged in them. ©The pha- | 
dergo. Their poets wantonly intermingled fable with truth, lena neuttria glues its eggs with great fymmetry in rings 
to improve their allegories ; ‘but their hiftorians were more round the fmaller twigs of trees; others affix them to the 
correét, aud feldom formed erroneous conclufions, unlefs furface of leaves; and again, others lodge them in the cre- 
deceived by fpecious appearances.. In the fixteenth cen- vices of trees. ; 

_ tury, with the revival of learning and philofophical difcuf- _ The gnat, the ephemera, phryganea, and libellula, hover — 
fion, and from that period to the prefent, this fubje& has over the water all day to drop their eggs: thefe hatch in 
engrofled much attention, The labours of. Swammerdam, the water, and continue there while in the larva and pupa 
Goedart, Merian, Malpighi, and others, contributed ma- form, quitting the water only when they attain the winged 
terially to its advancement in the firft inftance. Their dif- ftate. “The mafs formed by the eggs of the gnat refembles 
coveries induced others to regard the transformations of a little veflel, and floats on the furface. This infeét depofits 
thefe curious creatures with attention; and hence, in the only one egg atatime; the firft is retained by means of the 
courfe of years, their hiftory became pretty generally un- legs, when dropped, till a fecond is depofited next to it, 
derftood. ‘Thofe who afterwards contributed moft effen- then a third, fourth, and further number, till the mafs be- — 
tially to the improvement of this branch of entomological comes capable, from its fymmetry, to fupport itfelf up- 
knowledge were Reaumur and Degeer. In the progrefs of right. Many moths cover their eggs with a thick bed of 
time, other valuable works appeared in elucidation of the hair or down, colleéted from their own body ; others cover 

‘fame fubject. The moft ufeful of thefe, perhaps, to the them with a glutinous fubftance, which, when hard, pro- 
general reader, are thofe denominated “ Entomologi Topo-_ te¢ts them from the ill effects of moifture, rain, and cold. 
raphici,” or fuch as relate to the infeéts, with their tranf- ‘Fhe folitary bees and wafps prepare nefts in the earth, ‘hol- 
eee peculiar to, or inhabitants of particular countries. low trees, or cavities in old walls, wherein they place a— 

Among the number of thefe may be mentioned the two quantity of food for the fupport of the young brood, when i 
works of Merian, “ Erucarum ortus, Alimentum et Para- they break from the egg. Some of the fpiders carry the — 
doxa Metamorphofis,” and ‘* Infeéta Surinamenfia.’’ eggs on their back ina imall filky bag. The ants are known ~ 
s¢ Fiiftoire abregée des InfeGtes, qui fe trouvent aux En- to conftru@ nefts in the earth, in which their eggs are 
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placed with the uimoft care. Some depofit their eggs in 
the larve of other infects, chiefly thofe of the moth and 
butterfly kind; and having pafled through all their changes 
in their bodies, become what is termed the ichneumon fly. 
In the Lapland Alps there is an infe& called the rein-deer 
ad-fly (oeftrus tarandi), the attacks of which are greatly 

Beeiacd by the rein-deer. It hovers all day over thefe ani- 
mals, who betray every mark of fear; their legs tremble 
under them; they prick up their ears, and rufh to the 
mountains covered with ice and f{now, to efcape from the 
fly, but often in vain; for the infect follows, and generally 
finds means to lodge its egg in the back of the deer. The 
worm hatching penctrates the fkin, and remains under it in 
fecurity during the winter; in the year following it falls 
out, changed to a pupa, and becomes a winged infeét. 
The oeftrus bovis is an equal terror to oxen; the hippobofca 
equina to horfes; and oeftrus ovis to fheep: the latter in- 
finuates its eggs into the head of thofe ufetul animals, 
through the nalal organs. 

The neft formed by the female of hydrophilus piceus, for 
' the prefervation of their eggs, is altogether remarkable, 

and is defcribed with much minutefs by Lyonet. This neft 
is whitifh, its figure an oblate-fpheroid, three-fourths of 

_ aninch in length, and its breadth two-thirds of its length ; 
_ on the upper furface it is terminated by a lengthened horn- 
_ like procefs, an inch long, ending in a point, and of a 
brownifh colour. In this neft the eggs are depofited, and 
left floating on the water till in due time they hatch, and 
the larve defert the little bark contrived for their preferva- 
tion in the flate preceding, committing themfelves to the 
water. Thefe coques generally float among reeds and duck- 
weed. The purpofe of the conical projection is fuppofed 
to be that of fuftaining the cafe in an upright pofition, 
when affailed by the wind: but this is mere conjecture ; we 
may have yet to learn its actual deftination, Another 
“aquatic infeG&, (one of the nepa genus,) that inhabits the 
waters of China, exhibits a far more extraordinary inftance 
of the parental care which the infeét race evince for the 
preferyation of their eggs. This diminutive creature, 
fearcely an inch long, and of a fubrotund figure, with the 
upper and lower furtaces flattened, is feen at particular fea- 
fons bearing a large clufter of eggs on its back, which, 
though difpofed as compaétly as poflible, by being placed on 
one end, and having the fides touching each other, cover 
no inconfiderable portion of the whole furface of the difk. 
In this manner they are conveyed by the infect, wherever 
it goes, till the larve hatch, and drop inftinétively into the 
water; when the parent infeét cafts off the exuvia of the 
nidus, and refumes its former appearance. (Donoy. Inf. 
China. ) 
OF all the produétions of nature infeéts are fuppofed to 
be the moft numerous and fertile. With the exception of 
fifhes and cruftacea, they are apparently the moft prolific. 
Lyonet has offered a curious eftimate of the increafe of in- 
feéts, taken from theireggs. From a brood of 350 eggs, 
which he obtained from a fingle moth, he felected 80, 
Thefe, when arrived at their perfeét ftate, produced 15 fe- 
males; and hence he deduces the following conclufion. If 
$0 eggs give 15 females, the whole breed of 250 would 
have produced 65. Thefe 65, if equally fertile, would have 
roduced 22,750 caterpillars, among which there would 

have been 4265 females. hefe, in the third generation, 
by the fame mode of calculation, muft amount to 1,492,750 
caterpillars. The number would have been ftill greater, if 

_ in the firft inflances a larger number of females had been 
Eted. ¥ 

- Vou. XIII. 
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Of the Larva State. 
Coleoptera.—The larva of all the coleopterous tribes of 

infects 1s produced from an egg, in which the growth of 
the creature in an embryo ‘or infant ftate may be eafily 
traced fome time previoufly to its birth, They are either 
of a heavy, flothful, and voracious difpofition, as may be 
obferved moft commonly of thofe which pafs their lives un- 
der ground, in putrefcent fubitances, or the trunks of trees : 

or brifk and active, like the generality of thofe in the fuc- 
ceeding or hemipterous order. Among the coleopterous 
larve of lively manners we mult rank fome of the terrettrial 
kinds, which, though they live in the earth, are always 
found ciofe to the furface, and affe@t particular foils; and 
thofe of fands, in maritime fituations efpecially : to thefe 
we fhould add the inhabitants of the watery element, or thofe 
which, in'the ftate of larva, are of the aquatic kind; and 
in fhort, all that are carnivorous: thefe being more remark- 
able for their a€tivity than fuch as are deftined by nature to 
feed on plants only. A fuccinét account of the larve be- 
longing to a few of the principal genera, and a concife de- 
{cription of their manners, will be fufficient to afford an 
accurate idea of the modes of life purfued by the larve of 
coleopterous infeéts in general. 
We know nothing from actual obfervation of the larvex, 

from which the larger kinds of extra European beetles are 
produced: the transformations of the fpecies hercules, al- 
cides, a¢teon, atlas, and goliathus, and a holt of other gi- 
gantic animals of the fame kind, (the largeft of the infeé& 
race,) remain at prefent in ob{curity. Yet we are at no 
lofs to conceive what the appearance of fuch infe@ts in the 
larva ftate muft really be, fo far as we already know their 
affinities; becaufe, from analogy, we can conclude they 
muift be fimilar, or at leatt, generally {peaking, we may 
preiume with fafety they differ only in fome flight degree. 
The transformations of the fpecies naficornis, a native of 
Europe, an infect of large fize, and from its conformation 
pofleffing habits fimilar to fome natural family of exotic 
beetles, will, for example, affift our conclufions as to thofe 
refembling it; and, in like manner, the transformations of 
other extra European kinds may be determined with fome 
precifion, from the known changes of thofe infeéts naturally 
allied to it, or, in other words, of the fame natural fa~ 
mily. 

Scarabeus naficornis, or, as it is fometimes called, the 
rhinoceros beetle, from the confpicuous horn placed ereét 
on the head of the male, refembles an extenfive family of 
fearabzi, the inhabitants of Afia and Africa. The larva is 
hatched from an egg of a roundifh form. The body is like 
that of a thick and fomewhat broadifh annulated worm, of 
a pale yellowifh-white colour, flattifh on the belly, and 
with the fkin much wrinkled. The lateral breathing {pi- 
racles are very diftinét, the head is hard and fealy, and 
armed with powerful jaws; and the three anterior rings of 
the body are furnifhed each with a pair of {caly jointed feet. 
It is found in the earth and in hollow trees, and feveral times 
cafts its fkin before it changes into the pupa ftate. The 
larva of the cock chafer, another of the fcarabxi, (melolon- 
tha, F'abr.) refembles this, except in being {maller: like the 
reft of its family it {pends the greater part of the time, while 
it remains in the larva form, in the earth, where it fubfitts 
on the roots of plants. It is two, and {ometimes three years 
in paffing from the egg to the perfect flate. 

he ftag beetles, (lucanus,) in the larva ftate, bear a 
ftrong desilarity with the preceding; they refide chiefly in 
rotten wood. ‘The larva of fome cerambyces refemble thefe 
in being foft, and in having the head and feet fealy, ae 
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the larva of an infe& of this genus (C, damicornis) which is 
eaten, and confidered as a delicacy in the Weft Indies, 
The fpecies is a native of this and other parts of America, 
and it is credibly affirmed, on the beft authority, that fome 
people of fortune in the Weft Indies keep negroes for the 
fole purpofe of going into the woods in queft of them, and 
feooping them out of the trees. Their general length is 
about three inches and a half, and their thicknefs that of the 
little finger. Dr, Browne, in his hiftory of Jamaica, parti- 
cularly deferibes this infeét ; he informs us it is chiefly feund 
on the plumb and filk cotton trees ; that they are commonly 
called macaccos, or macokkos; and that the mode of drefs- 
ing them, after opening and wafhing, is to broil thera care- 
fully over a charcoal fire. ‘The epicures of thefe tranf-At- 
Jantic regions only imitate the epicures of antiquity: they 
alfo efteemed the larve of the beetle tribe as a delicacy, and 
introduced them to their tables. 
Many fpecies of that ‘elegant tribe of beetles, the cur- 

culiones, are the offspring of larve, bearing fome refem- 
blance to the former: their body is covered with a wrinkled 
fkin, their head with a fcaly covering, and the three an- 
terior rings of the body furnifhed each with a-pair of feet. 
Thefe infeft plants of various kinds; fome fubfifting on the 
flowers, others the leaves, the roots, feads, &c. One of 
thefe, the larva of curculio palmarum, deferves notice for 
the fame reafon as that of cerambyx damicornis. This 
larva is about two inches jong, and of an oval fhape. It 
lives in vaft numbers in the middle of the trunk of the young 
palm trees, and feeds on its juices. Thefe trees are fome- 
times cut down, when about the height of a man, and the 
tendereft part of them eaten; the worms are alfo taken care 
ef, being confidered as highly agreeable food when roatted. 

The larve of the coccinellz have the body long, annu- 
Iated, and furnifhed with fix feet; they run briikly over 
plants, and feed chiefly on plant lice. The larve of the 
genus caflida are generally found under the leaves of plants 
on which they feed, to which they adhere by means of their 
lateral {pines, and a briftle at the end of their tail. They 
form a kind of umbrella with their excrement, under which 

’ they are fheltered from the fun and rain. The larve of the 
cicindele are foft and white, long fix-footed, and have a 
brown fcaly head. Thefe creatures employ great addrefs 
to entrap their prey: like the lion ant, in fome degree, the 
larva lurks in a round perpendicular hole in the ground, 
with its head at the entrance, to draw in and devour what- 
ever infe&ts come within reach. The larve of dermeftes 
Jive in leather, fur, and other fimilar fub{tances, to which 
they do confiderable mifchief. The larva of the ptini in- 
finuateg itfelf into wood, and dettroys it. 

That fimilarity in exterior characters, which we obferve 
fo prevalent in the perfect ftate of all coleopterous infects, 
whether of the terreftrial or aquatic kinds, is not apparent 
in the larve of-thofe two natural tribes: they are in this 
ftate altogether remote, and have no greater analogy in their 
conformation than in their manners of life, or the elements 
in which they exitt. 

The larve of the dytifci conftitute a link of beings clofely 
allied to fome of the neuroptera; and this refemblance is fo 

. remarkable, that certain {pecies of dytifei and hydrophili in 
that flate differ more from each other than they difagree 
with the larve of the libellula; thefe latter prefenting crea- 
tures of an intermediate charaéter, and which, to an ordi- 
hary obferver, would feem to unite them. Thus, the larva 
of libellula grandis more clofely correfponds with thofe of 
dytifcus marginalis or pun@ulatus, than the latter with dy- 
4ifcus caraboides ; and in external alpe€t the affinity of the 

larva of dytifeus caraboides may be even Rronger towards” 
that of ephemera marginata or hemerobius lutarius, than to 
either of the tormer. There is certainly a difference be- 
tween thefe in the ftru€ture of the jaws, &c. ; but we {peak 
only of thofe obvious characters and general appearances 
which firft excite attention. : 

Dytifcus marginalis, the fpecies before mentioned, is 
common in many ftagnant waters; and, from refemblin 
the fhrimp in fome diftant degree, bears the name of {quilla 
aquatica in the writings of Mouffet and Aldrovandus. It 
meafures, when full grown, about two inches and a half in 
length, and is of a pale yellowifh-brown colour, and very 
tran{parent. The head is large, fomewhat flattened, and 
furniihed in front with a pair of very ftropg curved forceps, 
which, when magnified, are found to be perforated at the 
tip: thefe are the inftruments with which it feizes upon its 
prey, and fucks its animal juices. The legs are flender and 
{mall in proportion to the body; the tail terminates in a 
trifurcated procefs, ciliated at the margin. This larva is a 
fierce deftructive creature, and not only commits vaft. de- 
predations among the weaker kinds of water infects, but 
preys alfo on the fry of fifhes, and is for this reafon highly 
injurious in fifh-ponds. It is fuppofed, like fome others of 
the fame genus, to remain two years in the ftate of larva, 
Dytifcus cinereus is produced from a larva fomewhat fimi- 
lar, but remarkable for the length of the legs: its habits 
are the fame. Caraboides isan hydrophilus, having the an- 
tennz clavated inftead of filiform; the body of the larva is 
fhaped like the former, but on each fide is a fingle feries of 
plumofe branchiz, or breathing organs, like thofe obferv- 
able in the larve of ephemera marginata. In the firft ftages 
of growth this larva is fufcous; when full grown, the pof- 
terior part is greyifh and rather pellucid. The gyrinus is 
another aquatic genus, and, from its form in the perfe& 
ftate refembling the dytifci, has been fuppofed fimilar in 
that of larva; an argument, as already fhewn, not always. 
admiffible. From the reprefentations given by fome 
authors, it is not unlike that of H. caraboides, in the fpecies 
natator, only of a more elongated form, and having four. 
ciliated appendages at the pofterior end. 

Hemiptera.—The larve of all hemipterous at prefent’ 
known are furnifhed with fix legs, antenne, and organs of 
the mouth, as in the perfe@ infe@t from which they oris 
ginate; and agree with them in moft other refpeéts, except 
in being entirely deftitute of wings. The larve of the 
mantes are carnivorous ; thofe of the grylli feed on plants ~ 
and farinaceous matter; the nepe are aquatic, and fubfift 
on water infe&ts; the cimices, inhabitants of the land, and _ 
a moft extenfive tribe, are entirely carnivorous, and like 
that odious and well-known infe& of the fame genus, (the - 
common bug,) derive their fuftenance from the blood and_ 
pi extracted by means of their probafcis, from the - 
odies of other animals, thofe of the largeft kinds, and man. 

not excepted. 
Lepidoptera.—The caterpillars of the butterfly, {phinx, . 

and moth tribes form a very numerous feries ; and thefe, from . 
a variety of concurrent circumftances, have been more parti-- 
cularly obferved than any-others. The-greater part of thofe - 
lepidopterous infe&ts which come forth in the {pring or fum-. 
mer _perifh or difappear at the approach of winters There - 
are few, the period of whofe life exceeds that ofa year. _ 
Some furvive the rigours of winter from being concealed 
under ground, and others remain hid in the bark of trees, 
or in the chinks ofold walls, but the proportion of thofe 
which out-live the inclemency of the winter feafon is v : 
inconfiderable, unlefs it be thofe in the egg ftate. Thole 
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“which are hatched in the autumn, and live under ground or 
in other places of fecurity during winter, ufually come 
forth in the {pring, take proper nourifhment, and undergo 
their feveral changes to the perfect fate. The eggs, which 
have been carefully depotited by the parent fly in thefe 
laces where they could remain in the greatelt fafety, are 

alfo hatched in general by the genial influence of the {pring, 
and the infant brood called into life and action. 

All caterpillars are hatched from theegg, and when they 
_ firft proceed from it are generally {mall and feeble, but grow 
in ftrength as they increafe in fize. The body of the cater- 

pillar confifts of twelve rings; the head is connected with 
No caterpillar of the 

moth or butterfly has lefs than eight, er more than fixteen; 
thofe which have more than fixteen belong to fome other 
order of infe&ts. The fix anterior feet, or thofe next the 
head, are hard and f{caly, pointed and fixed to the firft three 
rings ofthe body, and areinnumber and texture the fame 
inall lepidopterous larve. The pofterier feet are foft, 
flexible, or membranaceous; they vary bothin figure and 
number, and are obfervable only in the caterpillar fate, the 

 perfeét infeét having only fix feet, the rudiments of which 
are the fix anterior fcaly feet before-mentioned. Thefe {puri- 
ous feet are either fmooth or hairy, foft to the touch, or 
hard, like fhagreen. On each fide of the body are nine {mall 
eval apertures, which are contidered as the organs of refpi- 
ration, and are called ipiracles. ‘The head is covered with a 

_ fhelly fubftance, and oa each fideare five or fix fmall black 
fpots, which are fuppofed to be the eyes. Some caterpil- 
lars grow to avery lorge fize. : 

The caterpillar, whole life is one continued fucceffion of 
changes, often moults its {kin before it attains its full growth. 
Thefe are the more fingular, becaufe when it moults it is 

' not fimply the fkin that is changed; for we find in the 
exuvia the fkull, jaws, andall the exterior parts, both fealy 
and membranaceous, which compofe its upper and under 

lip; its antennz, palpi, and even thofe cruftaceous pieces 
_ within the head, which ferve asa fixed bafis to a number of 

» 

- amufeles; we alfo find in the exuvia the fpiracles, the claws, 
and fheaths of the anterior legs, and in general the traces of 

’ all that is vifible in the external figure of the caterpillar. 
The change in the caterpillar is effeCted by the creature 

"withdrawing itfelf from the outer {kin as from a fheath,when 
it finds itfelf incommoded from being confined within a nar- 
1ow compafs. But to accemplith this change is the work 
of fome labour and time. Thofe caterpillars who live in fo- 
ciety, and have a kind of neft or habitation, retire there to 
change their fkin, fixing the hooks of the feet, during the 
operation, firmly in the web of their neft. Some of the foli- 

at the fecond or third ring. The new fia may now be jut 
perceived, being diftinguithed by its frefhnefs and brightnefs 
of colour, The caterpillar then prefies the body like a 
wedge into this opening, by which means it is foon torn 
down from the firit to the fourth ring: this renders it large 
enough for the caterpillar to pafs through. 

The caterpillar generally fafts a whole day after each 
moulting, forit is neceflary that the parts fhould acquire a 
certain degree of coufiltency before its organs can perform 
their ordinary functions, Many perith under this operation. 
The caterpillar always appears much larger after it has 
quitted the exuviathan before; for the body had grown 
under the old fin tillit was become too large for it, and 
the parts being foft they were much compreffed, but as foon 
as this {kin is caft off, the parts diftend, and with them the 
new fiin, which is yet of a flexible and tender texture, fo 
that their increafe in fize at each moulting is confiderables 
Some caterpillars in changing their fkin alter very much in 
colour and appearance, fometimes: the fkin from being 
fmooth becomes covered with hair, or {pines, or tubercles, 
and others that are in one flage hairy, have the ikin {mooth 
inthe next. No fexis developed in the caterpillar ftate. 

The caterpillars of lepidopterous infe@ts feem deftitute 
of all means of defence, and are the prey of birds and other 
voracious creatures. Nature has not, however, left the 
whole tribe in this defencelefs ftate, fome kinds are armed 
with ftrong and powerful fpines difpofed in a verticillate 
manner round the annulations of the body, and which, if 
they be infufficient to annoy others, ferve at leaft, in fome 
meafure, as the means of felf prote&tion. There are others, 
chiefly the inhabitants of the warmer climates, whofe bodies 
prefent an armament of {pines not unlike that of the hedge+ 
hog or porcupine, and thefe placed in fuch a formidable 
manner, as muft either forbid the approach of other {mall 
creatures, or punifh their temerity. Some few of the North 
American fpecies are of this defcription. In others, we fee the 
rings tuberculated, and every tubercle befet with ramofe 
fpines, the branches of which intertexting with each other, 
form an almoft impenetrzble net-work of fpines. Others 
again are thickly clothed with {pines and hair intermingled, 
which may be fufficient to guard them againft the attack of 
fome of their inferior enemies. Some {pecies with the body 
covered only witha thin fkin, and therefore apparently ex- 
pofed to the annoyance of every other, has the jaws fo 
powerful, andthe difpofition fo ravenous and fierce, that 
they conitantly attack, and moft commonly with fuccefs, the 
larva of other ipecies much larger than itlelf. Atthe ex- 
tremity of the body in tie larva of the fphinges, isa remark- 
able recurvate {pine or horn, formidable in appearance, but 

tary fpecies {pin at this time a flender web, to which they 
affix themfelves. A day or two before the critical moment 
€ approaches, the infect ceafes to eat, and lofes its ufual zéti- 
__ yity; in proportion as the time of its change approaches, 

harmlefs in its nature, and which is vulgarly fuppofed to be 
its weapon of defence. Thefe infects, or at lealt fome of 
them, are not, however, without the means of annoy~ 
ance, for it appears they poflefs the ability of difcharging 

“ 

the colour of the caterpillar declines in vigour, the fin 
“hardens and becomes withered, and is foon incapable of re- 
ceiving thofe circulating juices by which it was heretofore 
nourifhed and fupported. The infec is now feen at intervals 
with its back elevated, or with the body ftretched to the ut 
moft extent : fometimes raifing its head, moving it from one 
fide to another,and then letting it fallagain. Near the change 

_ the fecond and third rings are {een conliderably fwollen. By 
thefe internal efforts, the old parts are ftretched and dil- 
tended as much as poffible, an operation attended with dif- 

‘ ficulty, as the new parts are all weak-and tender. How- 
ever, by repeated exertions, all the veffels whicly conveyed 
ourifhment to the exterior fkin are difengaged, and ceafe 

“to at, anda flit is made on the back, generally beginning » 

from their mouth or vent a feetid liquor, the feent of which, 
fhould it fall on the fkin, cannot eafily be removed even by 
wafhing, and which may be fuppofed powerful enough ta 
repel other infects. This ability in the {phinx tribe of cater- 
pillars is admitted on the authority of fome credible aus 
thors; the like circumftance is more commonly obferved ia 
the larve of fome fpecies of tenthredo. 

The caterpillars of many infects of the butterfly tribe 
feed clofeto the ground, or under the furface, fubfilting on 
the lower parts or roots of plants; and forthis reafon 
many kinds are feldom feen, and others remain unknowo. 
The larve of the {phinx kind live. chiefly on. the leaves. 
Thofe of the fefia genus are ufually denominated internal,, 
feeders, or fuch as relide in hollow cavities, which they form 
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in the trunks-or branches of trees, the fubitance of which 
alfo affords thém nourifhment. Many of the moth tribe are 
of the fame kind, and have the fame habits; others eat the 
leaves of different plants, anda few of the {maller forts feed 
ox woollen, paper, and other fubitances, not of a vegetable 
nature. Some of the lepidopterous caterpillars are folitary, 
others live in fociety. 

Neuroptera.—TVhe larve of neuropterous infe€ts are car- 
nivorous, and in the vivacity of their manners exhibit a very 
ftriking contrait with thole of the generality of infects, 
They are néarly-all of the aquatic kind, pafling their whole 
life, till they aflume the winged tate, in the water ; and are 
diftinguifhed for,the peculiar addrefs with which they con- 
ftantly wage war, not only againft every other diminutive 
inhabitant of their natural element, but alfo againft each 
other. Thefe larve are hexapode, or furnifhed with fix 
feet of a fealy nature, and having the head proteéted by a 
fimilar fubftance. 

The libellulz, or dragon-flies, form an interefting genus of 
the neuroptera order, and the habits of their larve illuftrate, 
in the ftrongeft manner, the nature of thefe aquatic creatures. 
The egg, when depofited by the parent in the water, finks to 
the bottom, and remains there till the young infeét has ac- 
quired fufficient maturity and ftreagth to burft from its con- 
finement. The larva, at firft fmall, increafes to nearly half 
the fize of the perfe& fly, by changing its fkin at different 
intervals like the caterpillars of moths and butterflies. The 
appearance of the little cafes containing the rudiments of 
the wings, at the lower margin of the thorax, denotes its 
change to the ftate of pupa. The head of this larva is 
exceedingly fingular, being covered with a mafk extending 
over the whole of the fore part of the head, with cavities 
in the interior furface to fuit the different prominences of 
the face to which it is fitted with perfe&t neatnefs. Its form 
is triangular, growing {maller towards the bottom: in the 
latter part there isa knucklewhich fits a cavity near the neck, 
and on this part it turns as ona pivot. The upper part of 
this mafk is divided into two pieces, which the infe@& can 
open or clofe at pleafure, and it can alfo let down the whole 
matk, fhould occafion require. The inner edges of thefe two 
pieces are toothed like a faw, and ferve the animal as a pair 
of forceps to feize and retain its prey. This is the general 
principle on which thefe projeting forceps are conftruéted 
in the larva of the libellule; they differ in fhape in the 
feveral fpecies, but uniformly act in a fimilar manner. 

Thefe animals generally live and feed at the bottom of wa- 
ter, fwimming only occafionally. Their motion in the water 
can fearcely be called fwimming, it is accomplifhed by 
fudden jerks repeated at intervals, This motion is not 
occafioned by their legs, which at this time are kept im- 
moveable and clofe to the body: it is by forcing out a 
itream of water from the tail that the body is carried for- 
ward, as may be eafily perceived by placing them in a flat 
veffel, in which there is only juft water enough to cover the 
bottom. “Here the aGtion of the water {quirted from their 
tail will be very vifible ; it will occafion a {mall current, and 
give a fenfible motion to any light bodies that are lying on 
the furface. This aGtion can only be effected at intervals, 
becaufe after each ejaculation the infeé&t is obliged to take 
a frefh fupply of water. The larva will fometimes turn its 
tail above the furface of the water, and force out a {mall 
ftream, as from a little fountain, and with confiderable force. 

The larve of the ephemere, another of the neuropte- 
- rous tribes, differ in various particulars from thofe of all 

other infeéts : its length, in the larger {pecies, about an inch; 
the form rather long, and fub-cylindrical, tapering a little 
towards the tail: the head is furnifhed with antennz, trunk 

with fix legs, abdomen with feveral finny plumes each fide, — 
and the tail with three long procefles. They live in the 
water, where earth and clay, it is affirmed, form their prin- 
cipal nourishment ‘for the {pace of two or three years, the 
time they confume in preparing for their metamorphofis, 
and which is accomplifhed in a few moments. . The larva, 
when ready to quit that ftate, arifes to the furface of the 
water, and inflantly cafting off its fkin becomes a pupa. 
This is furnifhed with a kind of wings, by the affiftance of 
which it efcapes to the fhore, and there fettling, in the 
fame moment, quits a fecond &in, and becomes the perfect 
fly. In this itate, which has been fo Idng preparing, the 
pleafures it enjoys muft be very fenfible, if they are lively in 
proportion to the fhortnefs of their duration, the infect 
celebrating its nuptials, producing the fruit of them, and 
dying within the {pace of a few hours; the vital principle, 
though fo evanefcent in the complete infeét, is extremely 
tenacious in the larva. 

The phryganez, a genus of this order, very much re- 
fembling. in general appearance, certain familiesof the moth | 
kind, are the offspring of aquatic infe&ts, not much unlike 
the larve above defcribed ; only that inftead of inhabiting 
the waters in a defencelefs ftate, they conftantly live in 
{mall cylindrical cafes of their own conftruétion, which they 
drag after them in the water wherever they go. Thefe 
cafes are tubular and open at both ends: externally they 
are formed with {mall bits of reed, gravel, fmall fhells, and 
other fubftances curioufly cemented together, and lined 
with fine filk. The animal never quits its habitation till it 
becomes too {mall for its body, when it conftruéts another, 
Like the hermit crab, when it is defirous of moving from 
one place to another, the animal advances the fore-part of — 
the body out at one end of the tube, fo as to admit the 
free ufe of its legs, which are fix in number, and placed con- 
tiguous to the head, and by this means it is able to crawl 
or walk with perfect facility at the bottom of the water. 
The body in moft {pecies is fmooth, and the back ufually 
furnifhed with a tubercle, which prevents the cafe from flip- 
ping too forward while the animal is feeding, and which 
ferves alfo to retain the cafe more firmly to the pofterior 
part of the body in the ation of walking. Thefe, in com- 
mon with other aquatic larve, are frequently ufed by anglers 
as bait, and are called cadew-worm, {tone bait, or cod bait, 
and in the perfe& ftate is known by the name of {pring fly. 
The larve of the phryganee prefer running waters. 

Thofe above-mentioned are the larve of the amphibious 
kinds of neuropterous infeéts; there are others which live — 
only on land, and differ much from thefe both in appearance 
and mode of life. _Thofe‘of the myrmeleon, panopa, he- 
merobius, and raphidia, are of the terreftrial order. They 
are carnivorous as well as the aquatic kinds, preying on 
other infe&s. The molt extraordinary of thefe in their — 
manners of life are fuch as have been denominated by na- 
turalifls the lion-ants, or lion-pifmires (the myrmeleon of 
Latin writers), Of this genus there is nearly a dozen fpe- 
cies, or, indeed, if we include the afcalphi which Fabricius 
removes from that genus, there are altogether fixteen {pecies 
at prefent known. The larve of this family prey with the 
mott favage ferocity on all the fmaller kinds of infeéts ; it is 
not, indeed, this difpofition, fo common to all carnivorous 
larve, that renders them remarkable, but the extraordinary 
and peculiar contrivances they adopt to enfnare their prey. 
We are beft acquainted with the hiftory of the fpecies fore 
micarius, the formica-leo of Linnzeus, and this may ferve as" 
an example of the genus, the habits of which, fo far as we 
are acquainted with them, being alike in all, with this di 
ference, however, in their predatory powers, that formicariu 
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is one of the fmaller kinds, and lefs capable, from its. inferi- 
ority in flrength and {ze, to commit devaftation, than moft 
of the extra European {pecies, thofe of Africa efpecially. 

Myrmeleon formicarius is found in France, Spain, and Ger- 
“many, and isan inhabitant of fandy places. The egg is 
depofited by the parent infe& in the fand, and this hatching 
produces a larva of an ovate form, armed with a long and 
powerful pair of jaws. The larva, as foon as produced, begins 
to exercife its talent of preparing a pitfall in the fand, by 
turning itfelf rapidly round, and which, when formed, is 
femewhat Banned pees or rather concave, with a very 
{mall aperture in the centre under which the animal conceals 
itfelf with only its pincers advanced through the hole, ready 
to feize on any infect that may unwarily fall into the hollow. 
Sometimes the whole head is. protruded through the hole, 
but when it lies in wait the body is always concealed under 
the fand. From the ttructure of this trap, fuch infeéts as- 
crawl to the edge or fides are almoft fure to fall in, and be 
devoured by the. larva. But fhould the fides of the pit not 
give way, or the unfortunate infeét appear to be able to 
make its efcape, its mercilefs enemy immediately difcharges 
from its head fhowers of fand, the repeated force of which is 
irrefiftible ; the infect falls within reach of the larva, who, 
after fucking’ out its juices through the tubular forceps, 
by a fudden exertion throws the remains of its carcafe out 
of the hollow to-a confiderable diftance, and again, after 
repairing its den, renews its vigilance for prey. As the larva 
increafes in fize, it enlarges this cavity ; at firfl it is only a 
light depreffion in the fands half an inch in diameter, in its 
next {tage it is increafed to twice that diameter, and when 
the larva attains its full fize is between two'and three inches 
acrofs. In the preparation or enlargement of its pit, when it 
grows to its full fize, it fhews much addrefs : its operation 
commences by tracing an exterior circle of the intended 
circumference of the cavity, and continuing its motion in 
a fpiral diretion till it reaches the centre, thus marking each 
revolution in the fand like the impreffion of a large fhell of the 
whorled kind, the breadth of each whorl correfponding with 
that of the infeét’s body ; and which, in the circumference of 
the whole cavity, amounts to four or five circles. After 
having fufficiently deepened the cavity by a repetition of 
this motion, it fmooths the fides into a regular fhape, by 
throwing out the fuperfluous fand by means of its forceps, 
which, when clofed, together with the head, forms a con- 
venient kind of fhovel foy the purpofe. The grains of fand 
thus difcharged often fall to the diftance of ten or twelve 
inches beyond the verge of its cavity. The depth of the 
cavity is ufually equal to its diameter. The fingular larva, 
whofe manners of life appear fo interefting when it has 
attained its full fize, is about three quarters of an inch long, 
and has much the afpeét of a large {pider in the form of its 
body: its head and legs more nearly refemble thofe of the 

- pediculi of fome particular animals, and are very fmall, and 
in the ftru€ture and proportion of the jaws or forceps its 
charater is peculiar, thefe being enormous. Its general 
colour is pale reddifh, very prettily variegated with diftinét 
marks and {pots of deep ferruginous both on the back and 
belly ; the whole is befet with a few hairs, fome of which 
appear in tufts. It remains two years in the larva ftate ; in 
the fummer it is aétive, but it is torpid during winter ; when 
full grown it changes into a pupa, the animal previoufly 
enveloping itfelf in a round ball of fand i; subg and 
connected by a very fine filk, which it draws from a tubular 
rocefs at the extremity of the body; with this filk it alfo 

Gsts the internal furface of the ball. The complete infec 
is furnifhed with four tranfparent {potted wings, and, like 
the larva, preys on infects. 

~ 

Hymenoptera.——The larye of the teredines bear the neare 
eft refemblance poffible to thofe of fome lepidopterous in- 
fe&ts, and have for this reafon acquired the name of baftard 
caterpillars, or falfe caterpillars ; the {piral manner in which 
they roll themfelves up is one charaGter that feems to remove 
them from the true caterpillar, but they are more clearly dif- 
tinguifhed by the number of feet, which, though varying in 
different {pecies of both families, may be faid to be conftantly 
more numerous in the tenthredo genus than in any of the 
lepidoptera orders. The firlt have from eighteen to twenty- 
two feet ; the latter never more than fixteen, including the 
{purious or polterior ones. Thefe live chiefly on the rofe 
and willow trees. The larve of the firex genus is cylin- 
drical, and furnifhed with fix feet, and the head rounded ; 
they perforate wood, and frequently eat their way into the 
bodies of other iufeéts, or their larva, and confume their 
vitals. Thefe are the principal hymenopterous larve that 
are furnifhed with feet: the fucceeding infects are dettitute 
of thofe organs when in the larva ftate. 

One of the moft curious tribes of larva‘among the hyme- 
nopterous genera are thofe called the gall-flies; they are in 
no particular manner remarkable in appearance, but the 
effets they produce render them extraordinary. Every 
one muft have obferved ‘thofe vegetable excrefcences,. 
of a globular form, which appear on the leaves and foot 
ftalks of the oak at particular feafons of the year, and 
which in autumn have acquired the fize of a cherry or a {mall 
plumb, its coloura bright red, and forming a pleafing con- 
traft with the verdure of the leaves; thefe are the habita- 
tions formed by the-puntures of the gall-fly, in which the 
eggs were depofited each fingly in its globule by the parent 
infect, and each of thofe excrefcences at this feafon, on 
being opened, will be found to containa larva ; a {mall worm 
of a cylindrical form and without feet. There are an ama- 
zing number of fpecies of the gall-fly (cynips) that ¢on- 
ftrué their dwellings, and fubfilt on the juices of the oak, 
and many others that attack in like manner the maple and the 
willow. The larva is found like a nucleus, in a fmall ca- 
vity immediately in the centre of each excrefcence. 

The manners of the ichneumon, as popularly defcribed, 
are fully known, and the hiltory of the ichneumon flies 
feems to accord in a peculiar degree with all that has been 
fabuloufly related of the former. They are entirely parafi- 
tical, and derive their fuftenance, till they arrive at the per- 
fe& {tate, from the vital juices of other infeéts. Their eggs 
are depofited only in the bodies of other living infects, gene- 
rally thofe of the caterpillar kind, The female, felecting her 
victim, faftens upon it, plunges her abdominal tube into the 
body, and, in defpite of all refiftance, maintains her hold 
till fhe has lodged her ftore of eggs. In the courfe of a few 
days the young larve, which refemble minute maggots, are 
hatched. Thefe nourifh themfelves with the juices, of the 
caterpillar, which, notwithftanding it affords fuftenance to 
the parafitical brood, continues to move about, and feed till 
the time of its change into the chryfalis ftate, when the 
larvee creep out by perforating the {kin in various direétions, 
and form little oval filken cafes, the whole of which with 
the {pinning forms an envelope to the withered remains of the 
infect from which they derived nurture. The latter inevi- 
tably perifhes from the injury fuftained; in a, fhorter or 
longer period, according to the {pecies, the ichneumons ap- 
pear in a perfect ftate. Chis parafitical family, when pro- 
duced, are found to be either entirely of the winged kind, 
or to confift both of alated and apterous infeéts, the females 
in certain {pecies being deftitute of wings. Thefe are, not~ 
withftanding, perfect infe&ts, as they never acquire thofe 
organs afterwards, and being befides, after anintercourfe with 
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the ozher fex, in acondition to depofit fertile eggs, and thus 
perpetuate the breed. The apterous females attack cater- 
pillars and other infects in the fame manner as the winged 
kinds, and depofit their eggs in the living body. 

» So far as we are acquainted with the natural hiftory of 
the fphex tribe, the larvz of thefe are lodged in the bodies 
of other infects, in a manner fimilar to that adopted by the 
ichneumons, with this difference, that the {phex gene- 
rally deftroys the principle of life in thofe creatures it at- 
tacks, inftead of leaving them to linger through a tedious 
exiftence of torture. Thefe infe€ts are very abundant in 
wood and hedges, and the larve feed chiefly on dead in- 
fects, in the bodies of which they are produced from the 
egg. Some fpecies dig holes in the earth with their fore 
feet, in which they bury their dead infects, confilting chiefly 
of {piders and caterpillars, having previoufly depofited their 
eggs therein; thefe holes are carefully clofed with earth or 
clay, through which the larve force a paflage when hatched. 
‘Phe larva are vermiform. The manners of thefe infects is 
flrongly exemplified in the {pecies figulus, a native of Upfal, 
and which is defcribed by writers with confiderable attention. 
This fphex inhabits the holes in old wooden partitions, aban- 
doned by other infe&s, ,the interior of which the female 
cleanfes by pnawing the furface of the cavity throughout, 
and prepares it for the reception of her victim, by placing 
a piece of clay inthe bottom. She then feizes ona fpider, 
which having killed, and faltened upon the clay, fhe next 
proceeds to the depofition of the egg, which is lodged in 
the dead body. This laid fhe clofes up the opening with 
clay. The larva hatched from the egg refembles the mag- 
got of the bee, and which, having devoured the food pro- 
vided for it, {pins itfelf a filken web, and changes to the 
pupa ftate. In this manner each female infe&t prepares 
feveral feparate holes, in each of which a dead infeét and 
an egg are depofited. The lary of wafps and bees are 
foft, without feet, and feed oa the neGtar and honey col- 
leGted by the parent infeéts. The larve of the ants are alfo 
wellknown. The three latter nwntioned families live in fo- 
cieties, and with thofe already noticed form the principal 
kinds of hymenopterous infects. 

Diptera —Thefe larve vary much in different genera. 
Commonly they appear like a fmall worm, the likenefs to 
which is heightened by the animal having no feet, and in 
fome fpecies by the head being foft, likethe body. Others 
differ in having the head fealy. The larva of the oeftri, or 
gad. flies, depofits its eggs in various parts of the bodies of 
eattle, which, when hatched, produce the moft painful 
tumours. Some lay their eggs under the fkin of cows or 
oxen, which they perforate for that purpofe: others enter 
the inteftines of horfes by the vent; and others, again, de- 
polit them in the noftrils of fheep. The larva of oettrus 
bovis is brown, and confifts of eleven fegments, with 
tranfverfe rough interrupted lines. ‘That of equi, known 
by the name of bots, depofits its eggs on the hairs of horfes, 

. and always on thofe parts which are moft likely to be 
licked with the tongue, and are thus conveyed into the 
flomach. The eggs of hemorrhoidalis are laid on the lips 
of horfes. occafioning a titillation, which caufes the animal, 
when attacked by it, to move its head violently, and gallop 
about with every fymptom of diftrefs: this larva is carried 
into the inteftines like the former, and is voided with the 
dung when its period of change to the pupa ftate ap- 
proaches. ; 

In the genus tipula the larve are foft, cylindrical, and 
eruncated at the head: thefe feed on the roots of plants. 
‘The larve of the different natural tribes, comprehended 
among the Linnean mufca, exhibit fome very diflimilar ap- 

pearances in form and habit. Generally, they poffels a 
worm-like afpect, fometimes blunt at the anterior part, and 
acute behind, and at others pointed at both ends, Many 
live in watery places and devour infects; others feed on de- 
caying animal matter, or on the juices of vegetables.. The 
larve of mufca vermileo preys on infects, and in its 
mode of entrapping its prey imitates the manners of myr- 
meleon formicarius, like that ferocious infe& forming a 
circular den in the fands which it inhabits, and watching in 
an aperture at the bottom for the unwary infe&ts that un- 
fortunately wander too clofe to its cavity. But of all the 
peculiarities related of the niufca tribe, ndthing appears in 
any degree fo extraordinary as the hiltory of the larva of 
mufca tenax, recorded on the authority of Linnzus, and 
fanétioned by that of Fabricius. The larva is reprefented as 
a brown maggot with a long tail, which latter is extenfile, 
ard confifts of a double tube, the exterior annulated into 
numerous fegments, and the interior flender and terminated 
by a circle of hairs, furrounding a {piracle. his maggot 
is {een in muddy itagnant waters, drains, and ether fimilar 
laces; and is, according to Linnzus, a frequent inhabitant 

of the turbid pulp ufed in the operation of paper making. 
Hence it i$ often in this ftate expofed to the aGtiion of the 
wooden mallets ufed in this procefs, as well as fqueezed in 
the ftrongeft preffes, and yet it furvives uninjured thefe 
feemingly deftructive operations. ‘s 

This circumftance is defcribed in a paper entitled “ Mi- 
racula Infe€torum,” inferted in Am. Acad. 3. p. 331, and 
though purporting to be the produ@tion of Emanuel Avelin, 
obtained the fanétion of Linnzus. ‘Fhe fame obfervation 
is confirmed in the ** Sy{tema Nature ;” and is repeated 
in this place as a moi extraordinary trait in the hiftory of 
this infe&, without deeming ourfelves in the left refpon= 
fible for its veracity. : 

The tabani nourifh themfelves with the blood of horfes 
and cattle ; and fome think the larve are aquatic, though 
Degeer afferts they live under ground. The larve of 
culices (gnats) are very curious in their conformation : the 
body confifts of nine fegments, which become gradually 
{maller from the head towards the extremity, The head is 
very large, and furnifhed on each fide with a pair of pointed 
forceps, or hooks, with which it feizes its prey. The tail 
terminates in a tubular opening, at the tip of which are 
four ovate feales, two of which exceed the others in fize. 
At the end of the body, near the tail, is a {mall elevated 
refpiratory tube, which the creature frequently raifes above 
the furface of the water, while the head remains fufpended 
downwards. The colour of the larva is brownifh, extremely 
pellucid, and its motions remarkably lively. The larva, 
when firft hatched, is extremely minute, and in the {pace 
of fourteen days from its birth attains its full fize, its length 
being then about half an inch. The painful fenfation occa- 
fioned by the fting of the gnat, or, in other words, its fuck- 
ing probofcis, is well known, and hence we are taught to 
confider the gnat as an infeét fubfifting only on the blood 
of other animals: this is not, however, the opinion of fome 
naturalifts, who, reflecting on the myriads of thefe crea- 
tures, with which every watery place is infefted, conc’ude 
they could not find fufficient fuitenance, unlefs they fub- 
fifted equally on the juices of vegetables and animals, 
Whatever may be the truth in this refpe&t, the weapons of 
annoyance with which nature has furnifhed the larva indi« 
cate very clearly to us that in that ftate, at leaft, it is of the 
carnivorous kind, We hall laftly mention the hippobofcz, 
a dipterous genus in the Linnzan fyftem, and which, unlike 
thofe before adverted to, do not appear to have any larvas — 
they are the produce of an egg which partakes of the two- 
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fold chara&er of being at the fame time an egg and a pupa. 
The female, at diftant intervals, depofits an egg, which in 
Magnitude is nearly equal to the whole bulk of its parent’s 
body: the figure of this egg ig oval, with an excavated de- 
preffion at the lower end ; the colour, at its firlt exclufion, 
is milk white, except a large black {pot on the fore part, 
from which it afterwards becomes brown, and then of a jet 
black, with a very high potifh. ‘This change in colour 
marks the progreflive advancement of the infect inclofed 
towards its maturity of formation, the parts becoming gra- 
dually developed. The egg depofited in autumn acquires 
its deepeft colour in the fummer following, at which time 
the infe& burfts from its confinement in the winged form. 

Aptera.—No infeét of this order, except the common 
flea, are fuppofed to undergo thofe fuccefiive changes 
which are ufual in moft other infects. They are almoit en- 
tirely produced from the egg in their perfe&t form, aud 
cannot therefore be faid to have any larva. In the flea, 
however, the {mall worm which correfponds with the larva 
in other infects is clearly afcertained ; and if we may place 
fufficient reliance on the evidence of certain naturalilis, one 
or two more of the apterous genera exift for a fhort period 
in a ftate fomewhat analogous either to the larva or pupa. 
Leeuwenhoek obferved that the mite was oviparous, laying 
very {mall oval whitifh eggs, from which proceeded the 
young animals, refembling their parents in all refpects, ex- 
cept in the number of their legs, thefe being only fix in 
number, inftead of eight; and after they cait their fiia 
another pair of legs appear, a faci that evidently implies 
two periods of transformation, the firft of which may be 
compared with that of larva. An advancement, or progref- 
five increafe in the number of feet, is allo well known to 
take place in fpecies hoth of the julus and {colopendra ge. 
nera, after they are produced from the egg ftate. The 
julus fabulofus, when firft excluded, is furnifhed with three 
pair of legs, which are fituated at each fide near the head : 
dome days after about fourteen become vifible, and the re- 
mainder, to the amount of one hundred and twenty on each 
fide, are gradually acquired afterwards. The fame remark 
will apply to certain {pecies, if not the whole of the {colo- 
pendre genus. Scorpions are produced by the female parent 
in a living ftate; they are at firft very {mall and white, and 
become of a darker hue in a few days: thefe, like the 
Spiders, cait their fkin as they increa‘e in fize. 

Of the Pupa flate. 

By this term, as-underftood in the very extenfive fenfe 
Limnzus propofes, we comprehend that itate of an infect 
which fucceeds the larva and precedes the pupa, without 
any regard to the particular appearance it aflumes in this 

~ftage of transformation. From this latitude of meaning 
_.it includes, therefore, with equal precifion, and no le{s pro- 

riety, ftates of the moft difcordant chara&ter. It alike 
‘implies the uncouth grub incafed in its thelly repofitory, 
_jand immured in the earth, fluggifh, almoft deftitute of mo- 
tion, or the appearance of any other animal function, with 
the lively half-winged locuft, or the cicada, animals {porting 
in the full enjoyment of life. The bot, imprifoned in its 
oval covering, without the leaft external figu of animation, 
‘termed a pupa. ‘The moth, quiefcent and abftinent for 
‘months, concealed in its fhelly covering in the earth, or 
fifpended aloft in its filky envelope to the branch of a tree, 
is a pupa; and we denominate thofe pup alfo which have 
the wings only half expanded; though, like the nimble- 
footed cimex, they are perpetually roving, and deriving fuf- 
tenance from the blood of other animals; and fo alto the 
teltlefs libellula, which is continually traverfing the watery, 

element, with the facility of fifhes in fearch of prey. Surely 
the difference between thefe is too great to be defined. by 
any fingle term. 

Writers have obferved, that before the time of Linneus 
this ftate of transformation was known oaly by the term 
chryfalis, a word derived from the Greek, and expreffive of 
that golden luftre peculiar to certain butterflies; but this 
appearance not being general, the word was changed by 
Linnzeus to that of pupa, in allufion to the indiftinc re- 
femblance which many infeéts in that ftate bear,to a child 
{wathed or dreffed in {waddling clothes, Thefe obfervations 
are certaialy incorreét, for the word nymph, implying ex- 
aGtly the fame fanciful comparifon, was in ufe before the 
time of Linnzus; the earlier authors fo named one parti- 
cular tribe of infects. in this ftate, namely, thofe having all 
their limbs inclofed within a fkia: Linneus adopted the 
idea but changed the word to pupa, and affigned it indif- 
criminately to all infe€ts in that period of transformation 
from which the perfect fly is produced. 

If we take a retrofpective view of the ftate of entomo+ 
logy before the time of Linnzus, and confider attentively 
the terms by which the different {tates of infects were thea 
known, there does not appear much reafon to commend the 
alterations which he has introduced. From the labours of 
Swammerdam, Reaumur, Roefel, Lifter, Ray, and others, 
the transformations of infets were then generally known, 
and particular terms had become eftablifhed by which the 
feveral ftates, appearances, &c.. might be difcriminated.« 
Thefe were not fufficiently numerous, and of thofe in ufe 
fome were lefs expreflive than could be wifhed; but it is 
{till not to be concealed that fome, at leaft, were preferable 
to thofe introduced by Linnzus. This is the more to be 
regretted, as Linnzus wrote under favourable circum- 
fiances, and on his authority the introduGtion of a few ex- 
preflive terms would have been attended with particular ad- 
vantage. For inftance, we fhould have conceived it defir- 
able if he had defignated this ftate of infe€ts, which he calls 
pupa, by different terms, applying to each particular family 
a name at once expreflive of their-ftate, and the order to 
which they belong. When, in the works of his predecef- 
fors, we read either of the aurelia, nymph, or femi-nymph, 
we know that in a word it implies the fame {tate as Lin- 
nzus means by pupa, with this additional information, 
that it is either of the dormant kind, like the moth, or 

active, like the nepe, &c.; the Linnezan name conveys ne 
fuch additional information ; it applies without diftinGtion 
to all, and merely intimates its {tate of transformation. 

Perhaps the alteration of the word chryfalis to pupa may 
be thought by fome an amendment; we do not difapprove 
of it, but obje& to the very indifcriminate fenfe in which it 
isemployed. As it applies to the nymphs of one famil 
deferibed by earlier writers, it is admiffible; to others it is 
not. Orif the term pupa were adopted in its molt ex- 
tenfive fenfe, to comprehend this ftate throughout the 
whole race of infeéts fubjeét-to this period of transformation, 
the want of terms to diftinguifh the particular tribes ot 
which they confifted would be equally felt. The general 
manner in which the term pupa is applied by Linnzus, and 
the inconfiftency attending it, cannot be more fully exem- 
plified than by the following circumitance. Linneus, we 
are told, changed the word chryfalis to pupa, becaufe the 
former implied a golden appearance not obfervable in all 
the {pecies ; yet he applies the word pupa, which he de- 
fines as alluding to the appearance of a child in fwaddling 
clothes, fuch as we fee in the moth and butterfly tribe, to 
the blatta, gryllus, cimex, anda holt of other active crea- 

tures which exhibit no fuch refemblance, and which bear 
2 Le 
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no relation whatever to the others either in manners or af- 

fpect! The firft of thefe were called by old writers 
nymphs, the latter femi-nymphs; but thefe diftinctive terms 
are confounded by Linneus under the fingle term pupa. 
Surely the impropriety is as great in the alteration made 
as in the error it 1s defigned to remedy. 

To obviate, in fome degree, the confufion arifing from 
this general adoption of the word pupa, Linnzus propofed 
afterwards to divide them, according to their form, into five 
families, to each of which he affigns a trivial or fecondary 
name. 

Thefe diftinftions are not objeGtionable, but are rather too 
few in number, and they are certainly not expreffed in terms 
fuitable for general ufe. 
fatisfied with them, for although they are inferted with 
definitions at fome lengthinthe “ Fundamenta Entomologia,” 
they arenotadoptedinthe “* Syitema Naturz,”’ and are forthis 
reafon rather to be regarded as matter of curiofity than of 
utility. The pupz are divided into fe&tions, according to 
‘the following circamitances. When confined in a cafe of a 
globular form, which has no refemblance to the infeét it con- 
tains, it is called coar@tata, or ftraightened, the examples of 
which are the mnufci and oeftri; obte&a, difguifed or 
fhrowded, when the infeé&t is wrapped up in a fhelly covering 
«of fuch a form that the part which contains the head and 
thorax may be diftinguifhed from that wherein the abdomen 
is lodged, as in lepidopterous infe@ts. It is termed incom- 
pleta when the pupa has perceptible wings.and feet, but 
cannot move them: femi-completa, thefe can walk or run, 
but have only the rudiments of wings. The difference be- 
tween the pupa and the larva of this clafs is very incon- 
fiderable ; in the firft {tate they have no wings, and in the 
pupa the wings begin to be developed as in the grafshopper: 
completa, in which the egg may be confidered analogous to 
the pupa, the infe& being produced in its perfe&t form from 
the egg without pafling through any other change. 

Swammerdam divides infe&ts into fourclaffes, the charac- 
ters of which are founded principally upon their appearance 
in this ftate of transformation, and the particulars attendant 
‘thereon. 

The firft of thefe comprehends thofe infects which, after 
‘being fotmed in their egg without the aid of food, and 
-which, after having acquired, by the evaporation of the fuper- 
abundant humidity, the neceffary confittency, quit that tate, 
‘and iffue from the fhell under the form they are to retain 
‘during life, without undergoing any other transformation, 
as inftanced in the {pider. 

The fecond confitts of thofe infe&ts which, after leaving 
the ege, are without wings, but with all the other members, 
as in the perfect infe& ; in this ftate they eat and grow, pafs 
into the nymph form, and from that iffue with perfe&t wings, 
-and with the ability to propagate their fpecies. The dra- 
gon flies, grafshoppers, and cimices are of this family. 

The third includes all kinds of butterflies and moths. 
They iffue from the egg which lay in a difguifed {tate and 
without food; the fecond fate eats and grows, and the 
members of the animal into which it is to be transformed 
are formed under the fkin, which it at laft quits and be- 
comes a nymph, and then after the evaporation of the 
fuperfluous humidity produces the perfect infect. 

The fourth family, after having arrived at the nymph ftate, 
like thofe before-mentioned, does not diveft itfelf of the fkin 
in order to enter into that ftate, but aflumes the form of a 
nymph under its Akin, where it continues fhut up, till quitting 
two {kins, at once it comes forth in its perfe@t ftate. This 
is the metamorphofis which ichneumons undergo. Thefe 
are the four families into which Swammerdam divides infegts, 

Nor does Linnzus himfelf appear- 

and the explanations he affords; and thefe, with fome im 
provements and modifications, form the bafis upon which 
the pupz are arranged by many of the continental natu. 
ralifts at this time. a: 

The following obfervations on the fame fubje& by 
Lyonet deferve attention. “ By the term nymph (fays 
this writer) is meant a ftate of imperfeétion, attended fome- 
times with inattivity, inaGtion, abftinence, and weaknefs, 
through which the infe& paffes, after having attained a cer- 
tain buik, and in which,its body receives the preparatives 
neceflary for its pafling to a ftate of perfection, all the ex- 
ternal parts of the infe& are then found enveloped, either 
with their natural {kin, or with a fine membrane, or with a 
hard and cruftaceous cruft. In the firft cafe the limbs of 
the infect remain free, it preferves its power of ating, it 
eats, and its form is little different from what it was before. 
In the fecond cafe the limbs of the infe& are folded over the 
breaft but feparate ; it can neither eat nor aét, it retains 
hardly any traces of its former figure, and has only a con- 
fufed refemblance to that which it is going to affume. In 
the third cafe, the cover brings all thefe parts of the animal 
into one mafs ; it makes it equally incapable of eating and 
aéting ; it has no refemblance either to what it formerly was, 
nor what it is to be. Thefe three forts of change are 
evidently very different, and yet we have only two words in 
our language (French) to diftinguifh them by. We fay of 
the infeéts in the two firft,cafes, that they are changed into 
nymphs, and of thofe in the laft cafe that they have aflumed 
the form of chryfalids. To thefe terms it would be proper 
to add a third, in order to mark the difference between — 
the two firft. It might be done I think very conveniently 
by allowing the laft to retain the name of nymph, and call- 
ing thofe of the firft kind femi-nymph, or demi-nymph, a 
name which would not perhaps be inapplicable to them, con- 
fidering the {mall degree of change they have undergone. 
Grafshoppers, which, inftead of the long wings they acquire, 
have ftill only on their backs the fmall cafes in which thefe © 
wings are formed, are nymphs of this kind; they may pro- 
perly be called femi-nymphs. Thofe who have had an op- 
portunity of examining a bee hive, cannot fail to have re- — 
marked bees {till imperfe& in the fhut cells; thefe are the — 
nymphs of the fecond order. The filk-worm furnifhes a 
well known example of infe€ts under the form of chry- 
falis. 

“« Infe&ts which undergo no other metamorphofis than 
that which has converted them from the foft fubftance of 
an egg to a well formed and living body, are thofe which 
conititute the firft clafs of transformations fpoken of. 
They increafe in fize, the greater part caft their fkin ; fome 
of their parts acquire greater fize than the reft, and fome- 
times take a different colour from what they had before. 
This is almoft the only change they undergo. The tranf- 
formations of the infe&ts of the other three claffes do not_ 
terminate here ; after having catt off their fkins for the moit 
part feveral times, and after having acquired their deitined 
bulk, all become either femi-nymphs, nymphs, or chryfalids. 
They pafs a certain time under this form, and upon quittmg 
it aflume that of a perfec infe€t, capable of generation. It 
is from the diverfity which takes place in thefe three forts 
of changes that the principal characters, which ee ae 
the infe&ts of the fecond from thofe of the third, are 
taken.” 4 fou Hd 

The infeéts of the fecond clafs are thofe that pafs through 
the ftate which Lyonet calls femi-nymphs. They do not 
undergo a transformation which is entirely complete, b 
in their laft change they have ftill generally all the me! 
they had before, without having aequired any others, cal 
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cept they have wings ; and as already remarked the femi- 
nymph differs very little from the animal which aes 
it. What always diftinguifhes it is, that there are {een upon 
its back at the bafe of the thorax the cafes in which the 
wings are formed, which before that appeared but little, and 
often not at all. In other ref{pects it walks, runs, leaps, and 
fwims as before. The difference between the femi-nymphs, 
and the winged infeét which it produces, is not always fo 
obfeure. In fome {pecies it is fo large that it is with diffi- 
culty we can difcover its firft form. But the greater part 
in their laft ftate differ chiefly in the wings. 

The infects of the other two clafles do not enjoy the fame 
\ advantages.as the other. They lofe the ufe: of all their 

members when they enter upon their iransformation, and 
have no refemblance to what they were before. An animal 
of thefe two claffes which before had no legs, or had five, 
fix, feven, eicht, nine, or ten pairs, has now no more than 
three pairs, which, with the wings and antennz, are folded 
up under the breaft and remain immoveable. : : 

_ What diftinguifhes thefe two laft claffes from each other 
is, that the infe&ts of the third clafs quit their fkin, when ’ 

they change into nymphs or into chry!alids, and that thofe 
of the fourth change into nymphs under their fkin, which 
hardens round them, and forms a cafe. 

Reaumur found, in the transformation of infe&s of the 
fourth clafs, a charaéter that feems to diftinguith it effen- 
tially from the reft, namely, that they changed into nymphs 
without quitting their fin. He difcovered that they un- 
dergo one transformation more than other infects ; becaufe 
before they become nymphs, they aflume under their fkin 
an elliptical form, or that of an elongated {pheroid, in 
which no part’of the animal is difcernible ; that in this ftate 
the head, thorax, wings, and legs of the nymph are in- 

- clofed in the interior cavity of the abdomen, from which 
they iffue fucceflively by the anterior part, nearly in the 
fame manner as the extremity of the finger of a glove, 
which has been drawn in, is pufhed out again.. Thus, the 
infects of this clafs are not folely diftinguifhed from others 
by their changing into nymphs under their fkin, but prin- 
cipally in undergoing a double transformation before they 
become nymphs. 

Bergman diftinguifhes three kinds of pupa, which he calls 
chryfalids, nymphs, and femi-nymphs. The firft he de- 

' {eribes as hard and motionlefs, that does not eat, and thews 
obfeurely the members of the future infeét; the nymph is 
tender, lying at reft, not eating, and which fhews Clearly 
the feparate members of the future infeé ; the femi-nymph 
is furnifhed with legs, and runs, eats, and is hardly different 

from the larva, except in having the rudiments of the 
“wings, which the larva wants. 
_.. This inquiry, if duly purfued, would lead to much farther 
‘digreffion’ From what is already advanced we prefume it 
wilt be apparent, that the writers prior to the time of Lin- 
meus, or cotemporary with him, (for thofe alone are men- 
‘tioned,) are not agreed in their manner of diflinguifhing in- 
Sets in this third: ftate of transformation ; and that their 
“appearance is fo various in different tribes, while in this 
fate, that they ought to be diftinguifhed by feyeral, inftead 
‘of a fingle name. Fabricius, one of the mott confiderable 
entomological writers fince the time of Linnzus, employs 

word pupa in the fame general fenfe as the latter; but 
is the principal late continental writer worthy of cons 

ion, who has imitated this example. The Freneli 
naturalifts chiefly follow Lyonet, with fome flight variation, 
This arrangement is fill fulceptible of much improvement, 
but is notwithftanding perhaps the mioft perfpicuous yet 

poled. Vo the chryfalis properly fo called, namely, 
Jou, XIII. 
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thofe of the butterfly tribe, this name given to them by the 
Greeks is retained; the retk of thofe which have their mem- 
bers enveloped in a common ficin are called nymphs, and 
are divided into three or four families, according as thofe 
parts are more or lef vifible through the exterior membranes 
The term féve (bean) is alfo introduced, to exprefs in @ 
general manner this {tate of the infe@t, when of an oblong 
form, and diftinguifhed only by a few annulations and’ emi- 
nences. Infects in the third fate, which differ only from 
the perfect form in having half-wings, are called femi- 
nymphs. 

In the prefent feGtion, to avoid confufion, it may be 
more convenient to adopt the Linnzan term, and under this 
head deferibe fuch of the leading differences in infe@ts as 
are obfervable in this ftate of transformation. 

Coleoptera.—The nymphs or pupe of this order have 
commonly the limbs detached or not laid under the exterior 
envelope clofe to the body, as in lepidopterous infes. 
Mott of them bury themfelves in the earth previoufly to this 
change ; fome form cells in decayed trees, others perforate 
feeds and nuts, and great numbers remain in the dung of 
animals, or other filthy fubftances, where the larvz have been 
nourifhed. Their appearance, while in this ftate, is nearly 
the fame inall, an emollient pupa of a whitith colour tinged 
more or lefs with brownifh, and in form remotely refembling 
that of the moth kind, but with the limbs diftin@. ‘The 
mutations of fearabzus naficornis affords an interefting des 
{cription of the pupa ofa coleopterous infed, and may ferve 
as an example for the reft of the tribe. When the time ap= 
proaches for this larva to change into the pupa form, it 
penetrates deeper into the ground than the larva had done 
before. Having found a proper place, it forms with the 
polterior feet a polifhed cavity, in which it remains for fome 
time immoveable; after this, by voiding exerementitious fub- 
ftances, and the evaporation of moilture, it diminifhes in fize, 
and the {kin becomes furrowed and wrinkled, as if the animal 
were partly itarved. If difleG@ed at this time, the heads 
belly, and thorax may be diftinguifhed. While fome ex. 
ternal and internal parts are changing by a flow accretion, 
others are gently diftending by the force of its impelled 
humours. he body, contra€ting itfelf while the fluid is 
propelled towards the fore parts, forces the fkull open in 
three parts, and the fkin inthe middle of the back is fepa- 
rated by means of an undulating motion of the incifions of 
the back; at the fame time the eyes and the horns, &c. catt 
offthe exuvia. During this operation, a thin watery hu- 
mout is diffufed between the old and new fkin, which renders 
the feparation eafiér. The procefs going on, the larva is at 
laft difengaged from its fkin, and the limbs and parts are by 
continual unfolding transformed into the pupa fate : -after 
which it twifts, and compreffes the exuvia at the vent, and 
throws it towards the hinder parts under the belly. The 
pupa is at this time very delicate, tender, and flexible, and 
affords a curious {fpeétacle. 

The pupa of this beetle weighs, alittle. time after its 
change, much heavier than it docs in the bectle ftate, which 
is alfo the cafe with the bee and the hornet, which latter 
have been known to weigh ten times as much as the infec 
when perfect. Ifthe fkin be taken off at this time, many 
curious circumflances may be noted, but what claims our at- 
tention moft, is; that the horn which is fo hard inthe male 
beetle when in a ftate of maturity, that it may be fharpened 
on a grind-ftone, in the pupa is quite foft and like a fluidy 
How long this particular remains in this {tate is uncertain, 
fome beetles of the fame kind reft. in this form the whole 
winter, more particularly thofe who quit the larva {tate in 
autumn, Some beetles go through all the flages of their 
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exiftence ina feafon, while others remain two or three years 

even in the pupa ftate. 4 

When the proper time for their final change arrives, all 

the mufcular parts grow ftrong, and are thus able to fhake 

off their lait integuments, which is performed exactly in the 

fame manner as in the paflage of the infe&t from the larva 

to the pupa itate, fo that in this latt fin, which is extremely 

delicate, the traces of the pulmonary tubes that have been 

pulled off and turned out again become vifible. 

Hemiptera, —The pup in this order are the femi-nymphs 

of the old writers, and refemble the perfeé& infe& in fize 

and figure, but are without wings. The rudiments of thefe 

members, of larger or {maller dimenfions in different {pecies, 

are fituated at the pofterior parts of the thorax. They have 

the fame manners, and fublit on the fame food as the perfect 

infe@ts ; and we have reafon for fufpecting that fome at leait 

of thefe are not deficient in any of the animal funétions. 

Lepidoptera.—W hen the caterpillar ofa butterfly or moth 

has attained its full growth, fome writers affirm, that the 

rudiments of the perteét fly may be diitinguifhed upon accu- 

rate inveftigation beneath the fkin. This is aflerted by 

Swammerdam, who declared he could demontitrate all the 

parts of the future butterfly ina caterpillar near the change. 

To difcover this, it is directed, that the caterpillar be taken 

at the time the {kin begins to open, when it is to be drown- 

ed in fpirit of wine or fome ftrong liquor, and to be left there- 

in for feveral days, that it may take more confiftency and 

harden itfelf, the fkin of the caterpillar muft be then re- 

moved, which will be eafily accomplifhed, and the inclofed 

moth will appear. The rudiments of the future infe& are 

extremely tender, and fhould be touched with the utmoft 

delicacy, when the legs, antennz, and other parts, may be 

unfolded and difplayed to view. The parts of the moth or 

butterfly are not exaétly difpofed in the fame manner in the 

body of the caterpillar, as when left naked in the chryfalis. 

The wings are faid to be longer and narrower, being wound 

up in the form of acord, and the antennz are rolled up on 

the head, but inavery different manner from what it is in the 

perfect infeét, and different from that in which it lies in the 

chryfalis; fo that it isby a progreffive and gradual change 

that the interior parts are prepared for the moth and pupa 

flate; and even the eggs, hereafter to be depofited by the 

perfe& animal, are to be found both in the caterpillar 

and pupa, the whole arranged intheir natural and regular 

order. 
Many of the chryfalides of the butterfly tribe poffefs a 

peculiar luftre in colour and brilliancy, refembling gold. It 

is not an appearance common to all butterflies, it is confined 

to certain {pecies, and is not feen in any of the pupz belong- 

ing tothe moth tribe. This colour does not appear imme- 

diately in the chryfalides, but is aflumed by degrees as the 

inclofed infe& acquires confiftency. It owes its fplendour 

to the luftre of the white or light colour of the inclofed ani- 

mal fhining through the yellow tranfparent membrane of 

the cafe, as M. Reaumur has defcribed in his work.. This 

metallic appearance feems to have afforded a favourable 

pretext to the alchemiits of former days, who were weak 

enough to draw delufive hopes trom this appearance, and 
corceive it would afford them gold. 

The following very eurious and indeed inftru@tive dee 

{eription of the chryfalis of a butterfly is given by our coun- 

tryman Lifter, nearly half a century before the fcience of 

entomology had made any confiderable progrefson the con- 

tinent of Europe, and from which it would appear, thatin 

his time the knowledge of that fcience was ina great mea- 

fure confined to this country ; it is from his annotations on 
the works of Goedartius. 7 

* The middle fate or difguife of a butterfly is called by 
the Greeks chryfalis, ora thing gilt,as the word importeth: _ 
the Latin hath left usnoname that I know of ; we have 
tranflated it aurelia. "The Latins, however, call ‘the cater- 
pillar eruca; which is a word (as I guefs from a place in 
Vitruvius), which fignifies in the old Tufcan language 
viride «ris, and thence borrowed to fignify 2 caterpillar= 
for fome caterpillars there are, which I have feen in Langue- 
doc feeding on a certain common tithymal, very notably 
painted with a fea-green colour, or blue. So that as the 
gilding of fome few chryfalifes gave a denomination to all 5 
in like manner, the blue colour of fome one caterpillar gave 
the name to all the reft: as for the gilding itfelf, I take it 
to be nothing elfe but the fcum of an evaporated juice be- 
tween the ‘kin of the caterpillar and the fhell of the chry~ 
falis, which laft it covers.” f 

The butterfly remains only a fhort time in the chryfalis 
ftate, the interval between the larva and perfe& ftate feldom 
exceeding ten, twenty, or thirty days. Thefe chryfalides 
are commonly fufpended by means of a few filken threads 
with the head downwards to the leaves or ftems of trees, or~ 
againft palings, &c, The chryfalis of the “ common garden. 
white” is a familiar example of this mode of fufpenfion, 
and of the brilliant appearance which this order of infects 
affume in this fate. 
The moth tribe remain much longer in the pupa form, 

and evince more care towards themfelves, in ing choice 
ofa fituation adapted to this defencelefs ftage of life. The 
caterpillar having acquired its full fize, feeks for a proper 
place in which itmay remain in fafety during this period, and 
having made choice of this, prepares for the important. 
change. Some fpin webs or cones in which they inclofe 
themfelves, others conceal themfelves in little cells which: 
they form under ground, &c. Preparatory to the change 
the larva ceafes to take any food, empties itfelf of all the 
excremental matter which the inteftines contained, voiding 
at the fame time the membrane which ferves as a lining to- 
thefe of the ftomach. It generally perfeveres in a itate of 
reit and inactivity for feveral days about this time. In pro- 
portion as the change into the pupa form approaches, the 
body is obferved to extend and contraé itfelf very often 
the hinder part is firft difengaged from the fkin, and after a- 
while the {kin is entirely cait off.) : 

The caterpillar, thus {tripped from its fkin, is called the 
pupa; the exterior covering gradually becomes hard, while 
the interior remains fo foft that the flighteft touch will de= 
compofe them. The exterior covering is at firft covered 
with a vifcous fluid, which thickening and drying up, forms as 
thin fkin or coat capable of refifting external injuries. Thofe- 
who are defirous of tracing the various members of the 
future butterfly or moth in the pupa, fhould examine it be— 
fore this fluid dries up. , 

The length of time an infe€@ remaias in the pupa form 
varies much in different fpecies. As foon as the inclofed: 
animal acquires fufficient ftrength to break the bonds of its 
confinement, it makes a powerful effort to efcape. The 
moth frees itfelf from the pupa with greater facility than- 
the pupa from the caterpillar; for the cafe of the pupa bes 
comes fo dry, when the moth is near the time of throwing 
off its-covering,. that it will crack and break to pieces if it 
be only gently preffed between the fingers; and very few 
of the parts will be found, on examination, to adhere to the 
body. Hence, when the infeé&t has acquired a proper de+- 
ree of folidity, it does not require any great exertion to. 

iplit the membrane which covers it: a {mall d of mo- 
tion, or a little inflation of the body, is fufficient for 
purpefe ;.thefe motions reiterated a few times enlarge 
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hole, and afford the moth room to efcape from its confine- 
ment. ‘The opening through which they pafs is always at 
the fame part of the fkin, a little above the trunk, between 
the wing's and a {mall piece which covers the head: the dif- 
ferent filfures are generally made in the fame direction. If 
the outer cafe be opened, it is eafy to difcover the efforts 
the infect makes to emancipate itfelf from the fhell, When 
the operation begins, there feems to be a violent agitation 
in the humours contained in the little animal; the fluids be- 
ing driven with rapidity through all the veffels, the limbs 
and various parts of the body are put in motion, and by 
repeated efforts it breaks through the brittle fkin that en- 
velopes it. Thofe inclofed in cones or cafes, after burfting 
through the pupa covering, have another difficulty to over- 
come, that of piercing through the inclofure, which, in 
many inftances, is of a ftronger texture than the cafe of the 
pupa. For the accomplifhment of this, moft infects are 
provided with a liquor, which they difcharge from the 
mouth upen that part of the cone through which they in- 
tend to efcape, and this fo moiftens and weakens it, that 
after a fhort time they force their paflage through with 
fome facility. Some infects not provided with this fluid 
leave one end of their cone weaker than the reft, and clofe 
it only with a few threads, fo that a flight effort of the head 
enables the infeét to burft from its prifon. 

The butterfly or moth, on emerging from the pupa, is 
moift and humid, the abdomen fwollen, the antenne bent 
down, and the wings crumpled, fmall, and fhapelefs. 
Thefe parts gradually change and aflume their dettined 
form. ‘lhe wings extend, and the fibres, which were at 
frit flexible, become hard and rigid like bone. In propor- 
tion as the fibres lofe their flexibility, the fluids which cir- 
culate within them extend, and the wings ceafe to a@; fo 
that if any extraneous circumftance arrefts the progrefs of 
this fluid through the fibres, at the firft inftant of the moth’s 
efcape, the wings immediately become crippled, and never 
afterwards aflume any other form. Thefe parts expand 
with fuch rapidity, that the naked eye cannot entirely 
trace their developement. The wings, which at one inftant 
are {mall and like four little buds at the fides of the thorax 
in a few minutes after acquire their full fize, fo as to be 
nearly five times as large as they were before. Nor are they 
the wings only which are thus increafed: all their fpots and 
marks, heretofore fo indiftin& and {mall asto be fcarcely 
difcernible, are proportionally extended, fo that what be- 
fore appeared as only fo many unmeaning and confufed 
points, become diftinét and beautiful ornaments. When 
the wings are unfolded, the tongue rolled up, the mouth 
fufficiently dried, and the different members ftrengthened, 
it takes its flight. Moft infects, foon after they have at- 
tained their perfect ftate, void an excrementitious fubftance, — 
which fome fuppofe to be the laft they eje& during life. 

If the moth be now opened down the belly, and the fatty 
parts which fill it be removed, the grofs artery or heart will 
be vifible, and the contraétions and dilatations, by which it 
pufhes forward the liquor it contains, may be eafily ob- 
ferved. One of the moft remarkable circumftances is, that 
the circulation of this fluid in the moth is direétly contrary 
to that which took place in the caterpillar. In this it 
moved from the tail to the head, whereas in the moth its 
current is from the head to the tail. The inteftines are now 
formed in a more delicate manner, and fuited to a purer ali- 
ment than that on which it fubfifted before its change into 
the pupa: the caterpillar devoured the groffer parts of 
vegetables; the nutriment of the perfe& infect is the nectar 
‘of flowers. Many internal parts of the caterpillar difappear 
in the pupa, and many that could not be before perceived 

are at length rendered viffble. And thus the creature, 
which heretofore crept on the earth, flies freely through 
the air, and, far from creating averfion by its foul appear- 

ance, now attracts attention by the elegance of its form and 
beauty of colour. 

The induftry of the caterpillar in the conftruétion of its 
cocoon, or other repofitory, in which it pafles the time 
deftined for it to remain in the pupa ftate, is highly worthy 
of remark. Some caterpillars, towards the time of their 
change, fufpend themfelves from the branch of a tree, with 
the head downward, and are transformed in this polition. 

Many of the moth kind cover with threads that part of the 
branch from which it means to fufpend itfelf: it places 
thefe in different directions, and then covers then with 
other threads fucceflively, till the cone in which it is to be« 
come a pupa 1s finifhed. The caterpillar hooks itfelf by 
the hinder feet to this hillock ; and when it has found by 
feveral trials that it is ftrongly fixed thereto, throws itfelf 
forward, letting the body fail with the head downwards. 

Soon after it is thus fufpended it bends the fore part of the 
body, which pofture it retains for fome time; then 
ftretching the body, again ina little time bending it, and 
fo on, repeating this operation till it has formed a flit in the 
fkin upon the back. Part of the pupa foon forces itfelf 
through this, and extends the flit as far as the laft cruf- 
taceous feet: the pupa then forces upwards the fkin, by 
means of its little hooks, and the motion of the body, till 
it has flipped it off to that part from which the caterpillar 
had fulpended itfelf. : 

The mode of fufpenfion adopted by fome infedts is very 
different from that purfued by others. Some fix themfelves 
in an horizontal pofition, by means of a girdle, which they 
tie round the body, fo as to fupport the caterpillar, and yet 
leave it at full liberty to effect the changes: others fufpend 
themfelves in webs, in temporary habitations, formed by 
weaving together two or tlftee leaves of the plant on which 
they feed, by means of filken threads. The induftry of 
thofe which fpin cones or cafes, in which they inclofe 
themfelves, in order to prepare for their transformation, is 
very generally known from the familiar hiftory of the com- 
mon filk-worm, an infeé&t from which man derives the moft 
effential benefits. In northern Europe thefe advantages are 
{carcely known, and are efteemed valuable only in propor- 
tion as they contribute to the luxury of drefs; becaufe our 
woollens are better fuited to the viciffitudes of the climates. 
But ina far more extenfive portion of the habitable globe, 
filk conftitutes an article of the firft neceffity in ufeful 
clothing ; and hence the labours of this induftricus little 
creature become_in the highelt degree important and bene- 
ficial to the human race. 

The filky tiffues of this infe& are {pun by the caterpillar, 
for the fole purpofe of enveloping and fufpending itfelf in 
fecurity during its pupa flate. The fubftance of which the 
filk is formed is a fine yellow tranfparent gum, contained in 
two refervoirs that wind about the inteftines, and which, 
when unfolded, are about ten inches long: they terminate 
in two exceeding fmall orifices near the mouth, through 
which the filk is drawn or fpun to the degree of finenel’ 
which its occafions may require. This apparatus has been 
compared to the inftrument in ufe for drawing gold and 
filyer into threads. Each thread proceeds from the two re= 
fervoirs at the fame time, but they are united as the thread 
forms ; fo that, if examined by he microfcope, it will ba 
found to confilt of two cylinders or threads glued together, 
with.a groove along the middle, and in which fometimes 
even a feparation may be perceived. * 
When the filk-worm is near the time of change to the 
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pupa, the refervoirs of filk are full, and it is preffed by its 
fenfations to relieve itfelf from this incumbrance. Having 
made choice of a convenient fituation, the operation of fpin- 
ning commences. At firft it throws out fome loofe thread, 
which ferves to fupport the future fuperitruéture: upon 
thefe it forms an oval of a Joofe texture, confifting of what 
is called flos filk ; and within this it forms a firm and more 
confiftent ball of filk. It is now inclofed within the cir- 
cumference of the {pheroid, the interior of which is the 
fcene of its further operations: in this it is feen refliag on 
its hinder parts, and with its mouth and fore legs directing 
and faflening the threads. 'Thefe threads are not direéted 
in aregular circular form, but are {pun in different {pots, 
in an infinite number of zig-zag lines ; fo that, when wound 
off, it proceeds, in a very irregular manner. ‘This thread, 
when meafured, has been found to be about three hundred 
yards long, and fo fine that eight or ten are generally rolled 
‘off intg one by the manufaéturer. The filk-worm afually 
employs about three days in finifhing this cone; the infide 
is generally” fineared with a kind of-gum, which is defigned 
to keep out the rain. It next aflumes the pupa form, in 
which it remains from fifteen to thirty days, in different 
climates, before the moth is produced. When the infec 
intends breaking from the cocoon, it moiftens one end of 
the cone, and by frequent motions of the head loofens the 
texture of the filk, fo us to form a hole without breaking 
at. See Sirx-Worm, Phalena Mori. 

From a feries of experiments made by Reaumur on the 
filk of this infe& and that of the fpider, in order to afcer- 
tain their comparative excellence, it was found that the 
thread would bear the weight of thirty-fix grains, while that 
of the fpider could not fuitain twelve grains, breaking under 
its weight. There are filks fpun by other infects, with 
which we are little acquainted, that in point of ftrength far 
exceeds that of the common filk-worm. The popular 
opinion, that the filk worn in different parts of the world 
is the fole produce of this {pecies (phal. mori), is erroneous. 
This kind of filk is generally efteemed for its peculiar 
beauty and delicacy of texture. There are others lefs 
coftly, which, from their fuperior ftrength, are better adapted 
to common wear, and are for this reafon in more general 
aufe in fome parts of the globe. The filk obtained from the 
cocoons of the two fpecies of bombyces paphia and cynthia 
are of this kind, as appears from an interefting paper on 
thefe infe&ts by Dr. Roxborough, F.L.S., inferted in the 
feventh volume of the T'ranfactions of the Linnzan So- 
ciety. 

Thefe infe&s bear the names of tuffeh and arrindy filk- 
worms in India: both exceed the common filk-worm in 
fize, the firft efpecially, which is one of the largeft of the 
attaci family of bumbyies, and the filk of which appears to 
be more valuable than that of the other kind. 

The tuffeh filk-worm is found in fuch abundance over 
many parts of Bengal, and the. adjoining provinces, as to 
have afforded the natives from time immemorial an ample 
fupply of a moft durable coarfe filk, commonly called tuffeh 
filk, which is woven into a kind of cloth called tuffeh 
doot’hies, much worn by the Bramins, and other feéts of 
Hindoos. This fubftance would no doubt be highly ufeful 
to the inhabitants of many parts of America, and the fouth 
of Europe, where a cheap, light, cool, and durable drefs, 
fuch as this H1k makes, ’is much wanted. The caterpillar, 
when full grown, is about four inches in length, and bulky 
jn proportion; its colour green, with a lateral itripe of 
yellow edged with red. The plate in which the caterpillar 
3s reprefented, if we miftake not, is engraven from a draw- 
ang executed by an Indian artilt, and mutt be received with 

fome allowance for inaccuracy ; but from this we aap 
lect that it has a fingle feries of yellow oval dots be 
the lateral line, (amounting to fix or feven in number; ) 
which are perhaps its fpiracles; and thefe, in the deferip- - 
tion, are denominated fpecks of gold colour. When thefe 
are ready to {pin, each connects, by means of the recent 
glutinous filament of which the cafe is made, two or three 
leaves of the jujube tree, the vegetable on which they feed, 
Thefe conneéied leaves form an exterior envelope, which 
ferves as a bafis to {pin the complete cafe or cocoon in; and 
“ befides this,’? fays the writer, ‘¢ the cafe is fufpended 
froma ftrong branch of the tree in a wonderful manner by 
a thick, ftrong, confolidated cord, fpun of the fame ma- 
terials from the bowels of the animal.””? It remains nine 
months in the pupa ftate. ‘The infeét, when produced, ex- 
pands to the breadth of five or fix inches, and thofe of the 
temale:to eight inches. : 

There is another kind of wild filk-worm produced in the 
Burbheom hills, which is faid to be more capable of being 
domefticated ; and a fourth fort, a fuppofed variety of the 
tuffch-worm, in the hills near Bauglipore, the cocoon of 
which is fmaller than that of either of the two firft men- 
tioned. 

The arrindy filk-worm ftill remains to be noticed. This 
is of a {pecies altogether different from the former, and is 
the bombyx cynthia of entomologifts. This infe&t, known 
to the Hindoos by the name of arrindy in fome parts, and 
in others arrundi, appears to be peculiar to the interior 
parts of Bengal; and it is prefumed, may be even confined 
tg the two diftriéts Dinagepore and Rungpore, where the 
natives breed and rear it in a domeftic ftate, as they do the 
common filk-worm. ‘The food of the caterpillar confifts 
entirely of the leaves of the common rieinus or palma chrilli, 
which plant is cultivated abundantly over every part of 
India, on account of the, oil obtained from the feed, The 
Hindoos call this plant arrindy, and hence is derived the 
name of the infe@t. The caterpillar, when full fed, is about 
three inches long ; the colour pale green; and each fegment 
verticillated with a few conic tubercles difpofed in a fingle 
line. The cocoon is white or yellowifh, of a very foft and 
delicate texture, about two inches long, and three in cir- 
cumference, and pointed at each end. ‘There is a wide 
diftin@tion between this {pecies and B. paphia, in the period 
it remains in the pupa form; this requiring at the utmoft 
not above twenty days, inftead of nine months, to complete, 
its laft transformation, 

The filaments of which the cocoon is compofed are fo. 
exceedingly delicate, that it is faid to be impracticable ta 
wind off the filk: it is therefore fpun like cotton. The 
cotton, thus manufaétured, is wove into a coarfe kind of 
white cloth, of a feemingly loofe texture, but of incredible 
durability ; the life of one perfon being feldom fufficient te 
wear out a garment made of it, fo that the piece defcends. 
from mother to daughter. Some of the Indians, howeyer, — 
havea method of fpinning the filk of this fpecies, and the — 
procefs is related as follows. Four or five of the cocoons are _ 
fattened to a piece of wood, with fomething heavy to make it 
{pin round, while fufpended by the thread. . When they let 
out a fufficient quantity of the cocoons from their hand, it — 
is twilted by this piece of wood {pinning reund ;, and when 
well twifted, it is wound round the wood, and another 
length let out of the hand. The cocoons are {pun wet, but 
only with cold water. The cloth is woven in {mall pieces 
in a loom: its ufes are for clothing for both men and wo- 
men; it will conftantly wear ten, fifteen, or twenty years. 
This filk muft be always wafhed in cold water; for if put 
into boiling water, it will tear like old rotten cloth. Some — 

manufacturers — 
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manufacturers feem to be of opinion that fhawls, and other 
filken articles of drefs, equal in quality to any manufactured 
in India, could be fabricated with this material. ‘There is 
reafon to apprehend that this filk is highly valued in India ; 
nor can we entertain the leaft diftruft of its want of dura- 
bility, fince it is well known that the coverings of their pa- 
Janquins are of this particular kind of filk. 

_ On further inveftigation and refearch into the hiftory of 
the larger f{pecies of the bombyx tribe, we are perfuaded 
others will be found to form coccons or pupa {pinnings, 
which, with proper attention and culture, may hereafter be 
productive of fimilar advantages. We are not ignorant 
that in other parts of Afia, and in America, there are many 
fpecies that {pin in the fame manner an envelope round the 
pupa; and fome of thefe at leaf, we mutt fuppofe, ca- 
pable of producing a filk of beauty and durability cqual to 

We fhould not be furprifed 
to learn that bombyx atlas, the moft confiderable in magni- 
tude of all the moth tribe, is exprefsly reared in China for 
the fake of its filk. We fufpeé this to be the truth. It 
would be defirable alfo to afcertain whether the cocoons of 
the fpecies hefperus, cecropia, cytherea, promothea, and 
fome others, could not be beneficially employed in the pro- 
duGion of filk. Mr. Abbct, in his Infe&s of North 
America, {peaks generally of fome attempts being made to 
fabricate the filk of one or two of the larger moths of that 
country ; the cloth prepared from which is reprefented as 
ftrong and durable: but he expreffes doubt how far the ex- 
periment might be ufeful, as the infe€is which produce the 
rate are not abundant.. This objection might eafily, we 
fhould imagine, be obviated by cultivation: infeéis are 

highly prolific, and if they could be reared in what may 
be termed a domefticated ftate, could be produced in any 
numbers. 
” Among a variety of other curious information which this 
paper conveys, the following circumfances appear fo amuf- 

ice 

nor can the natives even retain any for feed. 

ing, and feem to refle& fuch new light on the hiftory of 
thefe ufeful infeéts, that we cannot refrain repeating them. 
The cocoons of this infe€&t, bombyx paphia, feed on the 
leaves of a plant called byer by the Hindoos (rhamnus ju- 
juba), and likewife on the plant they call affeen (terminalia 
alta glabra of Roxb.). They are annual, remaining nine 
months in the pupa ftate, and three months in that of tlre 
egg and caterpillar. The fpecies cannot be domefticated, 

The hill 
eople fay, they go into jungles, and under the byer and 

Pieen pe Shey find the eit of the infe€&t; on which 
_ they examine the tree, and, on difcovering the {mall worms, 
they cut off branches of the tree fufficieat for their purpofe, 

with the young brood on the branches. Thefe they carry 
_ to convenient fituations near their houfes, and diftribute the 

branches on the affeen tree, in proportion to the fize of 
- them; but they put none on the byertree. The Parieahs, 
_ or hill people, guard the infeéts night and day, while in the 
_ worm ftate, to preferve them from the crows an@ ether 
birds by day, and from bats by night. As foon as the 
moth pierces the cafes, it efcapes; nor do the people pre- 
vent this, as they have learnt by experience that it cannot 
be kept alive more thaa a few days, and that retaining it 
would not be attended with any advantage. 
__ To wind off thefe cocoons, the natives put them into a 

ley made of plantain afhes and water for about two hours; 
after which they take them out of the ley, and put them 

_ intheir wet ftate into an earthen pot: thofe which are pro- 
ety foftened are firft applied to the reel, and fo on ag the 
v ns become foft, for four or five days, till the whole 
. 
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are wound off. The implement ufed for taking off the 
thread is a fmall common reel of four bars. ‘I'he cocoons 
are laid in a fmooth earthen difh without water; the reel is 
turned by the right hand, whillt the thread of four or five 
cocoons pafles over the left thigh of the fpinner, and he 
gives the thread a twift with his left hand upon his thigh. 
The thread is exceedingly apt to come off double and treble 
for feveral yards together, which is not regarded by the 
natives, as breaking off double threads would diminifh the 
produce, and moreover wonld occafion lofs of time: a very 
even thread, however, with care may be reeled off. The 
bughy filk-worm feeds indifferently on byer or affeen 
leaves. 

The jarroo cocoon is the pupa fpinning of an infeé& 
clofely allied to the preceding, but whether a diftiné 
fpecies or variety, from the knowledge we at prefent pof- 
fefs, feems difficult to determine. 'Thefe are called the 
jJarroo cocoon, from being produced in January, the coldeft 
month of the year; and the natives affirm, thgt they are 
different from the bughy. The jarroo will eat the byer 
leaf, if it cannot get the afleen; but will always prefer the 

latter, and will produce better cocoons when fed on it. 
The filk is duller in colour. The natives are able to retain 
part of the jarrco cocoons for feed. “[hefe they hang out 
on the affeen trees, when the proper feafon of the moth 
arrives. The males, when hatched, invariably fly away ; 
but the females remain on the trees. Thefe are not impreg- 
nated by the males bred along with them, but in ten or 
twelve hours, or perhaps two or three days, a flight of 
males arrive, fettle on the branches, and impreguate the 
females; and it is worthy of remark, that the hill people 
confider it good or ill fortune, in proportion to the {peedy 
or tardy arrival of thefe male vifitors. The purpoles of 
nature accomplifhed, the males expire, and the females live 
only long enough to depofit the eggs in fafety on the 
ybranches of the trees. Thefe males are fuppofed by the 
natives to come from a vaft diftance: it is affirmed even, 
that by marking the wings of a number of males, previoully 
to letting them fly, their progrefs in queft of the females 
has been traced to the diftance of one hundred miles and 
upwards. This, though remarkable, is not more extra- 
ordinary or unworthy of credit than the circumftance (if 
truly ftated), that the males and females of the fame brood 
never affociate together in any manner, when they euter 
the fly ftate; ‘the males regularly fying off in fearch of 
another brood of females, and leaving thofe of their own 
family to the embraces of another flight of males. 

There is 2 caterpillar which forms its filken cone in the 
fhape of a boat turned bottom upwards, whence it is called 
by Reaumur “ coque en batteau.’? It confifts of two prin- 
cipal parts, each of which is framed by itfelf, and formed 
of an innumerable quantity of minute filk rings; in the fore 
part there is a projection, in which a fmall crevice may be 
perceived, which ferves when opened for the efcape of the 
moth ; the fides are framed with fo much: art, that they 
openand fhutas if framed with {prings; fo that the coue 
from which the fly has efcaped appears as clofe as that 
which is {till inhabited. 

Thofe caterpillars which do not {pin a cone fupply that 
want with various. materials, which they form into a habi- 
tation to fecure them from injury while in the pupa ftate s 
fome form a covering with leaves and branches tied or made 
faft together, others conne& the leaves with great regula- 
rity; many ftrip themfelves of their hairs and form a mix~ 
ture of hair and filk, others conftruét a cone of fand or 
earth, cementing the particles together with a kind of sac 
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fome gnaw the wood into powder, or like faw-dult, and ce- 
ment it together; and others make cafes in holes, which 
they form in the trunks of trees, 

The period of their change into the chryfalis or pupa 
ftate is very regular in mott infeéts, unlefs in feafons pe- 
culiarly unfavourable. Some change in May, others in 
June, July, Auguit, and September, and the time of emerg- 
ing from the {tate of pupa is fixed with no lefs precifion. 
This isa fat well known to every practical entomologift. 
Some remain in the pupa ftate oxly twelve or fifteen days, 
others twenty or thirty, and thefe are chiefly of the butter- 
tly tribe. Vhofe of the moth kind are commonly much 
longer, fome remaining in this ftate only two or three 
months, others fix, nine, or twelve, fome two years, and 
others even it is known fo long as three years. Lyonet has 
remarked, that the periods of change to the chryfalis ftate 
4s not fo conftant, but that a degree more or lefs will affeé& 
It. 

would have acquired its utmoft fize in lefs than three weeks, 
will require as many months, and even much more if it comes 
forth at theend of the feafon, And again, he obferves, that 
fuch a nymph orchryfalis which in fummer will change into 
a winged infeét in fifteen days, will employ fometimes fix, 
feven, oreight months forthe fame purpofe, merely from 
having gone into the chryfalis ftate a few days later than 
thofe which have changed fo rapidly. That particular in- 
cidents may occafionally juttify thefe remarks of Lyonet, 
we fhall not difpuce, but this can be only underitood of in- 
infe&ts hatched in feafons of unufual inclemency, or under 
circumitances in the higheft poffible degree uncongenial to 
their transformations. Irregularities will arife from this 
caufe. In general, however, the appearance of every {pecies 
(whofe hittory is once correétly afcertained) whether in the 
larva, pupa, or winged {tate, may be determined by the time 
of the year. Moft infects perform all their changes within 
the courfe of twelve months, and are found in their feyeral 
ftates at particular periods annually ; others have two broods 
in the courfe of that time, and confequently appear inthe 
fame {tate at two different periods of the year. 

Neuroptera.—Some of this order are femi-nymphs, as the 
libellulez and ephemerz, in which the rudiments or halé- 
wings are developed, and which eat and purfue the fame 
manners of life asthe larva, Others are likethe nymphs of 
the coleopterous order in appearance, and lie dormant in the 
ground, generally in cafes conftruéted of extraneous mate- 
tials. ‘The myrmelion forms a hollow ball of fand for this 
purpofe. ; : 

Hymenoptera——In the pupa of the cynips the limbs are 
partially difclofed in its external figure, and it remains in 
the central cavity of the gall in which it lives during the 
ftate of larva, while in the pupa form. The tenthredo forms 
a kind of exterior cafe or envelopement, within which it af- 
fumesthe pupa form, and which in fome kinds refembles 
the texture of thin parchment. The pupa of the firex is 
quiefcent, and is ufually found lodged in timber: this has 
the limbs diftin@ly formed. ‘The pupe of the ichneumons 
are inclofed in oblong filken cones. Thofe of the wafps 
and beesare well known. Inthe ants the limbsare diftinét. 
Diptera.—T he pupz of the tipule are ufually cylindrical 

like the larva, and quiefcent ; many of the mufcx appear of 
an elongated egg fhape, without any fegmental divifions, and 
totally devoid of motion. ‘The pupa of the culex is curi- 
.oufly incurvated and ovate, with refpiratory tubes, through 
which it breathes ; it is an inhabitant of the waters. The 
egg of the hippobofcz ferves in lieu of a.pupa, or in other 
terms the hippobofcz are oviparous, and have no pupa. 

The fame infe&, he fays, which in the middle of fummer _ 

Aptera.—As the individuals of this order are produced 
with few exceptions in the perfeét form from the egg, they 
have no pupa, at leaft the common flea is the only inftance 
to the contrary; this undergoes the ufual transformations 
from the egg to the perfect ftate; its pupa refembles that 
of fome coleopterous infects when magniiied. 

Imago: the final or perfeét ftate which all infeéts af- 
{ume after pafling through the fucceflive changes from the 
egg, thelarva, and pupa form; which latter it quits in the 
imago flate, This might, with more fimplicity, be termed 
the winged ftate, were it not that fome infeéts, after quit- 
ting the pupa, are apterous, or without wings. In theimago 
form the infect is in every refpect perfeé in all its parts, 
and poffeffed of every funétion which nature has intended 
the {pecies to.enjoy. 

Habitation of InfeGs. 

Infeéts are of two kinds, aquatic and terreftrial, and their 
habitation mutt be confidered feparately. 4 

Some live only in watery places, appearing eccafionally 
on the furface of that element, and which very rarely plunge 
themfelvesin, or ifthey fallin, either rife again immedi- 
ately to the furface or perifh, Others live only in water, and 
cannot fubfift out of it. Many, after having lived in the 
water while in the larva and pupa ftate, come out afterwards 
with wings, and become entirely terreftrial. Some undergo 
all their transformations in the water, and then become am- 
phibious. Others again are born and grow in the water, but 
remain during the pupa ftate on dry land, and after they at- 
tain their perfect form live equally in air and water. There 
are, laftly, fome who live at the fame time occafionally both 
in the water and on land, and which, after their transforms 
ation, ceafe to be aquatic. 
Among the infeéts which remain on the fuperficies of the 

water, are fome {piders which run with great addrefs and 
agility, without moiftening their feet or their body. There 
are aquatic cimices which fwim or rather run on the 
water with great velocity, and by troops, as may be often 
feen on the Freie of ftill water. Some walk flowly on the 
furface. The gyrinus moves fwiftly and in circles. The 
nep@ are of that kind which live only in the water, and 
cannot {ubfift out of it, or at leaft can remain out of it only 
a fhort time. The number of thofe which, after having 
lived in the water, leave it when in a winged ftate is very 
great; among thefe are the libellula, the ephemera, the 
phryganea, culex, tipula, and fome other fpecies of mufcz ; 
all thefe are of the aquatic kind, both in the larva and pupa 
ftate, but when they have affumed their perfe€&t form are 
entirely terreftrial, and would be drowned therein. The 
kinds moft {tri@ly amphibious are the water beetles, fuch 
as the dytifcusand hydrophilus ; thefe remain in the water 
all day, but towards evening come upon the ground and 
fly about, plunging themfelves again into the water at the 
approach of fun-rife: the larve of thefe infeéts are entirely 
aquatic ; but when the time of their pupa ftate arrives they 
defcend into the earth, where they oe a {pherical cafe, 
thus becoming entirely terreftrizl, and in the perfe& ftate 
are amphibious. 

Moft infects of thefe tribes prefer ftagnant waters, others 
thofe of a purer nature, and we have initances of certain in- 
fects which inhabit, with perte&t convenience, f{prings of a 
warm and mineral nature, At the baths of Abano, in the 
Venetian ftates, is a {pring of this defcription, impregnated 
with fulphur, in which {mall water Beetles are feen {wim- 
ing about, and which die on being taken out and plunged 
into cold water. - ; ae 

Many 



ENTOMOLOGY, 

Many inteéts that live under the furface of the earth in 
the perfeét {tate crawl out occafionally, as the mole cricket, 
and fome of the aptera, as the julus and {colopendra ; thefe 
are generally found in the earth under flones, or beneath 
rotten wood in damp fituations. 
ground part of their life, but quit that fituation after their 
change, asin the coleoptera. A va{t number ot others live 
inanimal fubftancesof every kind. The habitation of fome, as 
themyrmeleonformicarius, iscurioufly conftruétedin the fands. 

There is a fpecies of fpider found in Jamaica (aranea 
venatoria) which burrows in the earth like a rabbit ; it is of 
a fize very far furpaffing the largeft of the European f{piders, 
and is not uncommon there. This creature forms a hole 
twelve or fifteen inches deep, of a cylindrical fhape, rather 
more than an inch in diameter, and which it lines with a 
thick coat to prevent the earth from tumbling in. The 
aperture is clofed with a kind of lid or door attached by a 
fingle hinge, and which open outwardly, falling down and 
fhutting the aperture by its own gravity. Into this the 
fpider retires with its prey, and devours it in fafety, as few 
infe&ts can penetrate into its cell. Thefe nefts or cafes 
form a complete habitation, fhould the fands in which they 
are conftructed give way. 
 Infeéts of the lepidopterous order are very rarely carni- 
vorozis ; there are initances of this, but thefe are uncommon. 
Their food and that of many other infets are of the vegeta- 
Ble kind, and their habitations are trees and plants. The 
oak and the willow among trees, and numbers of different 
plants among herbage, are the natural habitation of infects 
in great abundance. Some live in the roots, others in the 
wood; in the leaves, and in galls formed therein; in 
flowers ; in fruit ; and in grain. Some caterpillars form a 
Kind of hammock, in which they eat and go through their 
various changes ; while others conftrué a tent, under which 
they live till they have confumed the furrounding herbs, 
when they leave their abodes and pitch their tents in an- 
other f{pot, where they can find abundance. 

Many infects affociate together all their lives, others only 
for a certain period. Thofe who live together proceed 
from the fame moth who depofited the eggs near each 
other, or laid them in a heap, and thus formed a kind of 
neft. Thefe are generally hatched about the fame time, 
and live together, forming a kind of republic. Thefe focie- 
ties include two, three, or four hundred individuals, and 
ufually live inclofed in a large web, like the lackey moth, 
(phal. neuftria) and the ermine moth. Of thele focial 
eaterpillars there are fome kinds which never quit the fociety 
to which they belong, but pafs into the pupa form in the 
fame neft. One of the moft remarkable of thefe caterpillar 

“communities is that of the bombyx proceffionea. Thefe 
Tive on the oak feparate till they arrive at a certain age, 
when they affociate together, and do not quit their fociety 
till they acquite their perfe& form. As the number of the 
eaterpillars thus affembled is confiderable, the neft is alfo 
very large. They remain in their habitation till fun fet. 
When they go out one of the body precedes the reft as a 
chief, whom they regularly follow. When the leader ftops 
the reft do the fame, and wait till it goes on again before 
they recommence their march. The firft file generally con- 
fits of a fingle caterpillar, which feries is fucceeded by a 
double file, thefe by three in a row, which are then fol- 
lowed by files of five, and fo on. ‘They keep clofe to each 
other, not ieaving any interval either between the ranks or 
between thofe in each rank, all following their captain in 

-eompaét order, whether ina ftraight or irregular courfe. 
After they have taken their repaft they return to the neft 

Some infeéts remain under-, 

in the fame order as they fet out, This coudué is regu- 
larly purfued till they are full grown, when each {pins’a 
cone for itfelf in the neft. It has been remarked, that though 
thefe caterpillars proceed often very far from the neft, it is 
by no means difficult for them to get back again, becaufe 
they fpin a thread in their route. [he firft leads the way, 
the fecond follows {pinning, the third {pins after the fecond, 
and foon forming thusa path of threads, 

Upon the fame tree, fhrub, or plant, we often find num- 
bers of caterpillars which have no affinity to each other, 
and of which the aétions of one have no influence over the 
manners of the other; they may in this re{pect be confidered 
folitary. There are others who feem {till more inde- 
pendent of each other even than thefe, becaufe they fhun all 
intercourfe, conftru&ing lodgments formed of leaves tied 
together with confiderable ingenuity, in which they live as 
in an hermitage. The operation by which thefe caterpillare 
tie the leaves together is far furpaffed by another kind, whe 
fold and bend one part of the leaf till it meets the other. 
Thefe are again excelled by thofe who roll the leaves which 
they inhabit. For this purpofe the caterpillar makes choice 
of part of a leaf which it finds in fome degree bent ; here 
its work commences, the caterpillar moving the head with 
great velocity in a curved line, or rather vibrating it like a 
pendulum, the middle of the body being the centre on which 
it moves. At each motion of the head a thread is fpun and 
fixed at that part to which the head feems to be applied. 
The threads are extended from the bent to the flat part of 
the leaf, and the curvature which is to be given to it, 
There is another {pecies of which it is obferved, that at each 
new thread it fpun, the edges of the leaf infenfibly ap- 
proached to each other, and were bent more and more, in 
proportion as the caterpillar {pun new threads ; when the 
laft thread was {fpun, that which preceded it was loofe and 
floating in the air. To effet this the caterpillar, after it 
has fixed a thread to the two edges of the leaf, and before 
it {pins another, draws it towards itfelf by the hooks of its 
feet, and by this means bends the leaf; it then fpins an- 
other leaf to maintain the leaf in this pofition, which it again 
pulls towards itfelf, and repeats the operation till it’ has 
bent the leaf in its whole diretion. It now begins again. 
placing the threads further back, upon the bent part of the 
leaf, and by proceeding in this manner it is rolled up ; when 
it has finifhed this butinefs it ftrengthens the work by faften- 
ing the ends of the leaf together. The habitations thus: 
formed are open at both ends, and within which.the infe@ 
feeds in fafety. At the approach towards the pupa ftates, - 
the caterpillar lines the rolled leaf with filk, that the rougher 
parts may not injure it. 
A great number of the fmaller larva-require an artificial 

covering to protect them. Some inhabit the interior part 
of leaves in which they form large oval or circular fpaces 3: 
others form a kind of gallery within, which in fome is 
ftraight, in others crocked. Many of the tine are found. 
lodged in cylindrical’ tubes or cafes, which they form of dif. 
ferent fubftances clofely woven with fine filken threads. 
The fmall caterpillar found in negleéted woollens and other 
fimilar articles is of this kind, living in a cylindrical cafey, 
and’ producing a {mall moth. 

The phryganea larve conftruét cafes fomewhat fimilar in. 
form, and Ubich are alfo open at both ends; in thefe the: 
larve refide, the outfide is formed of different fub{tancesy. 
fuch as bits of reed, ftone, gravel, and fimall fhiells,. which, 
they arrange and manage with fingular dexterity. When 
they walk they only advance a few of the anterior rings of 
the body, training the cafe after them, When they are 

about 
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about to affume the pupa form they clofe up the ends with 
filken threads. 

But the habitations of thefe infects, though conftruéted 
with ingenuity, are in no manner comparable with the ar- 
chitectuval fabrications of many other infe&ts, as thofe of the 
wafp, the bee, the common ant (formica), the white ant 
(termes), &c. The ftructure of the nelts conftruéted by 
the common wafp, and the common honey bee, cannot be 
unknown to any reader. Among the habitations of the 
folitary, or thofe called the wild bees, there are many which 
@eferve remark. Some of the bee tribe penetrate into the 
earth, where they form fmall contiguous cavities, in each 
of which they depofit an ege, with a fufficient quantity of 
provifions for the fuftenance of the larva. There is one 
kind whofe ‘neft conlifts of feveral cells artfully let into 
each other, but not covered with a common inclofure ; each 
cell confifts of two or three membranes, inexpreflibly fine, 
and placed over each other. The cavity in which the neft 
is placed is fmeared over with a layer of matter, like that of 
which the cells are formed, and apparently fimilar to that 
vifeous humour which fnails {pread in their paffage from one 
place to another. An egg is depofited at the bottom of 
each cell, where, after it is hatched, the grub finds itfelf in 
the midft of a plentiful ftock of provifion, for in each cell 
there is placed a quantity of pafte, ora kind of wax, which 
is to ferve as food for the worm, and as fupport to the wall 
of the cell. 

Another fpecies that forms its neft under ground makes a 
perpendicular hole in the earth about three inches deep and 
cylindrical, till it comes within three-fourths of aa inch of 
the bottom, when it begins to open wider, The fuitable 
proportions being given, the bee proceeds to line with ta- 
peftry not only the whole of the infide, but alfo the entrance; 
the fubftance with which it is lined is of a crimfon co- 
lour, and appears as very beautiful. This lining is formed 
of fragments of the flowers of the poppy, which the bee 
cuts out curioufly, and then feizing them with her legs con- 
veys them to her neft. If thefe pieces are rumpled, the 
preffus them {mooth, and then affixes to the walls ot her 
cell’; or if the piece fhe has cut and tranfported is found too 
large, fhe clips off the fuperfluous parts, and conveys the 
fhreds out of the apartment. After the bee has lined the 
cell, the fills it nearly half an inch deep with a kiad of pafte, 
proper to nourifh the larva when hatched from the egg. 
When the bee has amaffed a fufficient quantity of paite, fhe 
folds the tapeftry over the pafte and the egg, which is by 
this means inclofed as it were ina bag of paite ; and the bee 
then fills up with earth the empty fpace that is above the 
bag. Another of the bee tribe is faid to conftruét its neft 
in the fame way, with this difference only, that the lining is 
of the corolla of the rofe. 

The carpenter bee (apis centuncularis) conftru€ts her 
neft in pieces of wood, whence the name; in this fhe per- 
Forates lone cylindrical hollows, which fhe divides into 
Rages, and depofits her eggs, each inclofed in a curious cy- 
lindrical cafe formed of leaves, not quite an ineh in length, 
and lefs than half an inch indiameter, and thefe are difpofed 
endwife one above another to the amount of ten, twenty, or 
more, the cyliudrical perforation in the wood being two or 
three feet long; or fometimes more.. They bore the wood 
moft commonly in the longitudinal direction of its ligneons 
fibres, but this is not always the cafe. There are feveral 
fpecies of this order in appearance much like each other. 
The Jeaves which form the lining of the cafes in one fpecies 
3s that of the rofe. ; 

The former are called the carpenter bees on account of 

the holes which they bore in the wood; there is another 
which bears the name of mafon bee, from the peculiar ftra¢- 
ture of the neft. Their manner of building is this: thie 
bees colle& with their jaws {mall pareels of earth and fandy 
which they glue together with a ftrong cement, which is 
furnifhed from the probofcis ; and of this they form a fim- 
ple but commodious habitation, which is generally placed 
along walls that are expofed to the fouth. Each neft re- 
fembles a lump of rude earth of about fix or feven inches 
diameter, thrown againft the wall; the labour of conftrudt- 
ing an edifice of fuch magnitude mu% be confiderable, as 
the bee can only carry a few grains at atime. The exterior 
form is rude and irregular, but the art exhibited within 
more than compenfates for the ruggednefs of the externak 
appearance. [hie interior is divided into twelve or fifteen 
cells, feparated from each other by a thick wall; in each of 
thefe an egg is depofited by the parent bee. The cells are 
conftruéted progreflively, for when one is finifhed the places 
anegg in it, with a fufficient quantity of honey to nourifk 
the larva; fhe then builds another, and fo proceeds till all 
her eggs are depofited. When the young are hatched the 
ftrength of their jaws enable them to penctrate through 
their cells with perfe& eafe. 4 ‘ a 

There is a fpecies of {phex called the ichneumon wafp, 
whofe manner of conftructing the neft is ftill different from 
either of thofe before mentioned. This little creature ge- 
nerally begins its work in May, and continues its labours 
through the greater part of June. The object of her las 
bour feems at firft to be the digging of a hole afew inches 
deep in the ground, in the conitruétion of which fhe forms 
however a hollow tube above ground, the bafe of which is 
the opening of the hole, and which it raifes as high above 
ground as the hole is deep below; it is formed with great 
care, refembling a coarfe kind of fillagree work, confilting 
of the fand drawn from the hole. The fand out of which 
fhe excavates her cell is nearly as hard as a common itone. 
This it readily foftens with a penetrating liquor, with which 
fhe is well provided; a drop or two of it is imbibed imme- 
diately by the fand on which it falls, which is inftantly ren- 
dered fo foft, that fhe can feparate and knead it with her 
jaws and fore feet, forming it into a fmall ball, which the 
places on the edge of the hole as the foundation ftone of 
the pillar the is about to ere& ; the whole of it is formed 
of fuch balls, ranged circularly, and then placed one above 
the other. She leaves her work at intervals, probably in 
order to renew her ftock of that liquor which is fo necef- 
fary for her operations ; thefe intervals are of fhort duration; 
fhe foon returns to her work, and labours with fo much acti- 
vity and ardour, that in a few hours fhe will dig a hole two 
or three inches deep, and raife a hollow pillar two inches . 
high. After the column has been raifed to a certain height 
perpendicularly from the hole, it begins to curve a little, 
which curvature increafes till it is finifhed, though the cy- 
lindrical form is preferved. She conftruéts feveral of thefe 
holes, all of the fame form and fer the fame purpofe. Itis 
evident the hole was dug in the ground to receive the egg, 
but the purpofevof the tube of fand is net very apparent. 
By attending to the labours of the wafp, one end, however, 
may be difcovered ; it will be found to.ferve the purpofe of 
a feaffold, and that the balls are as ufeful to the wafp as 
materials to the builder, and are therefore placed as much 
within her reach as poffible. She ufes it to ftop and fill up 
the hole after fhe has depofited an egg in the cell, fo thatthe 
pillar is then deftroyed, and not the leaft remains left in the 
neft. The pareut mfe& generally leaves ten or twelve 
worms as provilions for the young larva, _ i Ae. 
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Tn all thefe fabrications there is a degree of ingenuity in 
defign, and exaétnefs of execution, which, independently of 
the labour required in their couftruGtion, excites our admi- 
ration. The talent, if it may be fo expreffed, of the infeé 
race, is more obvioully difplayed in the formation of the 
dwellings than in moft other particulars of their hiftory. 
It is a pleafing fubje& of inquiry, and extremely worthy of 
attention, but for an elementary difcourfe we have, per- 
Hiaps, already purfued thefe obfervations to a due extent, and 
fhall therefore conclude with a concife account of one other, 
which, from its {tupendous dimenfions, the order, regularity, 
and beauty of its architeétural defign, and inimitable con- 
venience to the purpofes for which it is intended, cannot fail 
to excite the aftonifhment of every obferver; it may be anti- 
cipated that the allufion is to the buildings of the termites. 
Thefe diminutive infeéts, known more generally by the name 
of the white ants, though, technically {peaking, they are en- 
tirely of a diftin€& genus, are natives of the Eat Indies, 
Africa, and the fouthern parts of America. They live in 
iocieties, each of which is compofed of fome thoufand in- 
dividuals, all of whom are accommodated in the fameshabi- 
tation. ‘Their ftructures are of a pyramidal form, rifing to 
the height of ten or twelve feet, and covering no inconfider- 
able extent of ground at the bafe. They ufually build in 
the plains feveral contiguous to each other, and from their 
fize ard form may fometimes be miftaken at a diftance for 
the huts of the natives. : 

Thefe nefts are fo common ali over the ifland of Ba- 
panas, and the adjacent continent of Africa, that it is fearcely 

_ poffible to ftand on an open place where one of thefe build- 
ings is not to be feen. The domes are fo {trong that they 
will eafily bear the weight of three or four men itanding on 
them at once, and fhelter the interior from every attack of 

the weather. The interior is divided with the utmott re- 
gilarity into an immenfe number of apartments, arched 
hambers, magazines, and avenues leading to them; and 

the centre, on a level with the ground, contains the royal 
apartment, in which the queen refides, furrounded by the 
nurfery, &c. The white ant is the termes fatale; there 

_ are two, if not more, fpecies befides, namely, deftru¢tor and 
arda, both inhabitants of Africa, which build neits of a fimi- 

- lar form, but of much fmaller fize. See the article Termes. 

Food of Infe&s. 

Infeéts feed on all kinds of vegetable and animal fub- 
ftances. There is fcareely any produ@tion of theie two 

_ kingdoms which does not ferve for food to fome kinds of 
infeéts. They may therefore be confidered under two 

_ lieads; thofe which live on vegetables alone, and thofe fup. 
ported chiefly on animal food. The organs of the mouth 
point out the very wide diftin@ion nature intended in this 
refpeét, fome being adapted to the purpofes of matftica- 
tion, others to that of fuétion only; fome, like ruminating 
animals, have two {tomachs, others only one; the alimentary 
canal in fome is fhort, in others long, and upon the whole, 
their internal conformation, as well as external form, pre- 
fents the moft ftriking differences, each being in a peculiar 
foe adapted to the nature of the food upon which the 
animal fubfifts. 
There is yet another cireumftance well worthy of remark ; 

ia fe infeéts which undergo material change, the 
re ion of their external fete is accompanied with 

n entire revolution in their internal ftru@ture and economy ; 
larve deftined to feed on vegetables, or the grub on 

after effecting their transformation, prefent no longer 
€ appearance within ; parts adapted to their former 

ma de of life, and inapplicable to their prefent one, totally 
S. Vor. XIII. 

ENTOMOLOGY. 

difappear, and other organs, either before-not exiftent, or 
which remained concealed, are now developed. The fto- 
mach of the butterfly, wheu in the larva ftate, is adapted to 
the reception and digeftion of its vegetable food, as its 
organs of maltication are to its previous preparation ; but 
this ftomaeh and this mouth both difappear in the butterfly, 
and other organs make their appearance ; its mode of life is 
totally changed; it derives its fuftenance from the near 
of flowers, and its whole conformation is adapted to its new 
mode of life. Thefe arguments are not inferred from a 
few folitary. inftances ; they are exemplified in numberlefs 
examples : nothing is more common than to find the larve 
fubfifting on food altogether different from that which fup- 
ports the fame infeét in the winged {tate. 
Among thofe numerous tribes which feed on vegetables, 

fome fink into the earth, where they feed on the roots of 
grafs, and do confiderable injury to gardens. The food 
of others is dry and hard; they pierce the wood, reduce it 
to powder, and ther feed on it: in this manner many of the 
cerambyx‘tribe and other coleoptera feed in the larva ftate, 
Some attack the leaves, eating the whole fubftance, except 
the principal nerves ; while others feed only on the paren- 
chymous parts which are contained between its fuperficial 
membranes, forming paths and galleries within. Thefe in- 
fe&ts are not always content with the leaf; fome eat the 
flowers, and even this food is too grofs for many ; the bee, 
the butterfly, the mufca, and a holt of others, feed only on 
the neCtareous juices, or the farina which they colle& from 
flowers, or the delicious fluids of fruits. Corn and other 
grain are not free from them ; they divide the produce with 
us, or often deprive us of large quantities. They infinuate 
their larvz into the moft tender parts, and each oftentimes 
deitroys more than would be fufficient to feed fifty of them. 
We frequently find the larve of fome infects in pears, 
plumbs, peaches, and other fruit. There, indeed, appears 
{carcely any part of a plant which does not ferve as food to 
different infeGts ; each has its appropriate food, and though 
the parent animal does not, perhaps, fubfift on the fame ve- 
getable, yet fhe inftinGively depofits her eggs on that par- 
ticular fhrub or plant which will be food for her young: 
Some more voracious than the reft feed upon all with equal 
avidity ; the migratory locuit, gryllus migratorius, is a 
ftriking example of this. The ravages of this infeét have 
been at particular times fo extenfive as to lay wafte the ve- 
getation of whole diftri€ts, of even kingdoms ; an initance is 
mentioned inthe Ameenitates A cademicz, in which they over- 
ran all Sweden, and devoured all the plants, infomuch that 
cattle perifhed with hunger, and men were forced to aban- 
don their country, and fly to the neighbouring regions. 
Similar refults have arifen from the ravages of locufts in va- 
rious parts of the world at various»periods, as appears from 
the moft credible hittorians. The facred writings are not 
filent on this fubject. In the year 593 of the Chriftian era 
thefe animals appeared in fuch vaft numbers, as to caufe a 
famine in many countries. Syria and Mefopotamia were 
over-run by them in 677. In 852 immenfe fwarms took 
their flight from the ealtern regions into the weh, and de- 
{troyed all vegetables, not even {paring the bark of trees, 
and the Pen of the houfes, after devouring the crops of 
corn, grafs, &c. Their daily marches were obferved to be 
about twenty miles each, and it is faid their progrefs was 
direéted with fo much order, that there were regular leaders 
among them, who flew firft and fettled on the {pot which 
was to be vifited at the fame hour the next day by the whole 
legion ; their marches were always undertaken at fun-rife. 
In 3541 incredible hofts afflicted Poland, Wallachia, and all 
the adjoining territories, darkening the fun with their num- 
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bers, and ravaging all the fruits of the earth. The years 
1747 and 1748 afforded a memorable inftance of the ra- 
vages of thefe animals in Germany and other parts of 
Europe, as far north as England, In the eaftern parts of 
the world fuch flights of locuits appear more frequently 
than in Europe, and it is often found neceffary for the go- 
vernors.of particular provinces to command a certain num- 
ber of the military to take the field againft armies of locults 
with a train of artillery. 

The far greater number of infects feed, however, more 
difcriminately ; fome are confined to one particular plant, 

and others only to two or three kinds ; and neither in many 

cafes will eat any other food ; they often perifh inthe midtt 

of abundant vegetation, becaufe they cannot procure that 

kind which is their natural food: “The quantity of food 

which a caterpillar will devour is aftonifhing ; that which 

feeds upon the cabbage (papilio braflice ) deftroys in twenty- 
four hours more than twice its weight. If larger animals 

required a proportionable quantity of food, the earth would 
not be able to nourifh its inhabitants. It fhould, however, 

be remembered, that it is only during one period of their 

lives that they are fo voracious, or fubfift on fuch food ; 

after they quit the larva form they are nourilhed in a differ- 
ent manner. 
A vaft number of infe€&ts reje& vegetabes in the larva 

ftate, and live only on animal food; fome feeking that 

which is beginning to putrefy, while others delight in that 

which is entirely putrid, or on the dung of animals. Some 

attack and feed on man himfelf, while others are nourifhed 

by his victuals, clothes, furniture, and habitation; and again 

others prey on his cattle. No animal whatever is exempt 

from thefe depredators. Some fubfift on the blood and 

humours of quadrupeds, others of birds, and a great pro- 

portion of them prey on infeéts of other kinds, or often at- 

tack their own, and thus perpetuate an endlefs war among 

each other. 
Every larger animal has its appropiate lice, which feed on 

and infeft it: thefe in fize or voracity bear no regular pro- 
portion to the animal they fubfift upon. Thofe of man 

are diminutive in the extreme, compared with thofe which 
torment fome animals. The hippobofce and the tick, 
though not in technical terms the lice of the animals they 

infeft, have the fame habits, and draw nourifhment from the 
body ia the fame manner; and thefe, in comparative bulk 

with the victims of their depredation, are an hundred, nay 
even, in fome inftances, a thoufand times larger than thefe‘un- 
cleanly vermin in man. Some are not content with the blood 
and juices which they fuck from animals ; they feek their 
food in the fiefh, and that while full of life and health. The 
oeftri, or gad-fties, are familiar examples of this, the larva 
feeds upon the fiefh beneath the fkin in cattle. The pa- 
rent lodges its eggs in the flehh by making a number of 
little wounds, in each of which it depofits eggs, fo that 
every wound becomes a neft, and the eggs are hatched by 

the heat of the animal. Here the larva finds abundance 
of food, and is at the fame time proteéted from the changes 
of the weather, and they undergo their transformations 
in fecurity. The parts they inhabit are often difcovered by 
alump or tumour which they occafion; this fuppurates, 
and is filled with matter, in which the head of the larva is 
always found plunged. When the time of change arrives 
the larva drops out, and feeks a convenient place in the 
ground, where it paffés to the pupa ftate. The ravages of 
the larva hatched from the ichneumon eggs, in the body of 
the caterpiliar, are {till more deltructive, as they entirely de- 
ftroy the vitals of their victims. The number of infects 
whieh are of a carnivorous difpofition is very great; and it 
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is among thefe we find the traces of the greateft art and 
cunning, as well for attack as defence, Every one is ace 
quainted with the dextrous arts of the {pider, to feize his 
prey, the curious neft he f{pins, and the central pofition he 
affumes in order to watch more effetually the leaft motion 
communicated to its tender threads when the ineautious 
infe&ts fettle upon it. D. 
ENTONNER, Fr. in Roman Catholic Churches, is an- 

nouncing to the choir the tone or found with the organ, 
or the voice of the officiating prieft, with which a chant, 
hymn, pfalm, or anthem is to begin. In our cathedrals 
this is done for the-ref{ponfes by a canon, vicar choral, or 
by a fingle note on the organ, 
ENTORSIS, in the Manege. See Pastern. 
ENTOYER, or Enrorre, in Heraldry, is uled to ex- 

prefs a bordure, charged entirely with things without life. 
See Rorpure. 
ENTRACQUE, in Geography, atown of Italy, inthe 

principality of Piedmont, on the Geflo; 5 miles S.S.E, of 
Demont. 
ENTRA'‘CTE, Fr. the fpace of time which elapfes be- 

tween the end of onea& of a drama and the beginning of 
another: and during which the reprefentation is fufpended, 
while the ation is fuppofed to be advancing elfewhere. The 
orcheftra fills up this fpace by performing a fymphony, 
which fupplies the place of what ufed, in England, to be 
called an a@-tune. 

It does not appear that the Greeks ever divided their dra- 
mas into acts; confequently, they had no a&t-tunes. The 
reprefentation was never fufpended on their flage empty 
from the beginning of the piece to the end. 

The Romans, lefs interefted in thefe exhibitions than the 
Greeks, were the firft who divided their pieces into feveral 
diftin&t parts, the intervals of which afforded a relaxation 
to the attention of the f{peétators ; and this cuftom has been 
continued elfewhere ever fince. 

But as the entra&t was intended to fufpend the atten- 
tion, and give fome repofe to the mind of the audience, the 
ftage fhould have remained vacant. But the interludes with 
which the vacuity was formerly filled furnifhed an interrups 
tion in a very bad tafte, which infallibly injures the piece in, 
breaking the thread of the ation. 

However, Moliere himfelf did not fee fo fimple and ob- 
vious atruth; the fpaces between the aéts of his laft pieees 
were filled with interludes. - 

The French, whofe public fpe€tacles have more reafon: 
than enthufiafm in them, and who dread being long kept in 
filence, have fince reduced their intera&ts» to their due fim- 

“plicity, and itis to be wifhed for the perfeGtion of the drama. 
id they were imitated, in that particular, every where 
elfe. 

The Italians, whom an. exquifite fenfibility often guides. 
better than reafon, have profcribed the dance of the drama 
tic aétion (fee Opera) ; but by an inconfiftence arifing 
from the too long duration which they allow to their repre- 
fentations, they fill their interaéts with “ballets, which ba-. 
nifh them from the piece,in reprefentation, and if they avoid. 
the abfurdity of a double imitation, they give into an equal. 
abfurdity. by a tranfpofition of fcene, and by harafling the 
fpectator from chin to objeét, they make him forget the 
principal aétion, lofe the intereft, and, in order to give plea-. 
fure to his eyes, rob him of thofe of the heart, 

They began, however, to feel (in 1768) the def of. 
this monitrous affemblage ; and after having already ft. 
driven intermezzi from their ftage, they will doubtlefs, ere 
long, get rid of the dance, referving it only as a brilliant, 
and detached {pectacle at the end of the grand pieces 
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But though the flage remains vacant during the interact, 
it is not to be underftood that the mutic ought to be filenced; 
for at the opera, where it con{titutes the principal exiftence 
of every thing, the fenfe of hearing ought to be fo con- 
ne¢ted with that of fight, that as long as the flage is feen 
the harmony fhould be heard, which is fuppofed infeparable 
from it; fo that its concurrence may not appear afterwards 
foreign or new, but united with the melody of the vocal 
performers, Chiefly from Rouffeau, 

The difficulty which prefents itfelf on this fubje@, is to 
faggeft what the compofer ought to dictate to the orchef- 
tra when nothing is doing or tranfacting on the tage: for 
if the fymphony, ,as well as all dramatic mufic,-is only a 
continued imitation, what is it to fay when nobody {peaks ? 
What ought it to do when there is no action? ‘I anfwer 
to that (fays Rouffeau) that though the ftage is vacant the 
heart of the {pe€tator is not ; there ought to remain a ftrong 
impreffion of what has been feenand heard. It is for the 
orcheftra to cherifh and fuftain this impreffion during the 
interact, that the fpe€tator at the beginning of the enfu- 
ing a& may not find himfelf as cold as at the beginning 
of the piece, but that the intereft may be as much linked 
in his mind as the events are in the action reprefented. 

By this means the mufician will always have an objeé&t of 
imitation, either in the fituation of the perfonages, or in 
that of the fpeGtators. Thefe fhould hear nothing from the 
orcheftra but expreflions of what they have felt, identified 
with what they hear; andtheir fituation will be fo much 
the more delicious, as there fhall be a more perfe& accord be- 
tween that which ftrikes their fenfes and which touches 
the heart. 

An able mufician will draw from the orcheftra another ad- 
vantage, which will contribute to give the reprefentation all 
the effect poffible, in conducting the fpe€tator, by degrees, 
to the ftate of mind the moft favourable to the effect of the 
fcenes which are going to be reprefented in the following 
act. 

The interaé&t has no fixed duration ; but it is fuppofed to 
be more or lefs confiderable, in proportion to the time ne- 
ceflary for that part of the action, which is pafled behind the 
{fcenes. However, that duration fhould have its bounds of 
f{uppofition, relative to the hypothetic duration of the whole 
action; and the real bounds relative to the duration of the 
whole reprefentation. 

This is not the place to examine whether the rule of 24 
hours is well founded, and if it ought never to be violated. 
But if we would giveto the fuppofed duration of an inter- 
a&t bounds regulated by the nature of things, I fee no 
other rule than that of the time during which no fenfible 
and regular change happens in nature, which cannot be made 
apparently tranfaéting on the ftage during the interact. 
Now this time being 12 hours, which compofe a day or a 
night, if that is exceeded, there is no longer any poffibility 
GF illaGon during the fuppofed length of the act.” 

This is reviving the old contention concerning the unities, 
which have never been received as a law in this country. 
And as to aét-tunes analogous tothe bufinefs of the drama, 
itis an idea which was executed by Purcell in many of the 
plays of Dryden and Congreve; and Arne, when compofer 
in Bary at Drury-lane theatre, compofed very pleafing and 
‘appropriate a¢t-tunes to many of the ftock plays, which 
never were printed, but Bec in MS. in the archives of 

uppofe that the {trains of Orpheus 
or Amphion might be as eatily recovered now as thefe com- 

ns. 
TRAIGUES, in Geography, a {mall town of France, 

in the department of the Aveyron, chief place of a canton, 
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in the diftri& of Efpalion, with a population of 1748 indi. 
viduals, It is fituated near the place where the river 
Truyere falls into the Lot, 18 miles S, of Aurillac. Its 
canton contains 6 communes, and 6691 inhabitants, on a 

territorial extent of 1474 kiliometres.—Alfo, a {mall town 
of Trance, in the department of the Ifére, chief place of 
a canton, in the diftrict of Grenoble, with a population of 
521 individuals. ‘The canton contains 10 communes and 
4988 inhabitants, ~on a territorial extent of 355 kiliometres. 
—Alfo, a {mall town of France, in the department of Vau- 
clufe, 6 miles N.E. of Avignon. o 
ENTRAILS, the inte‘tines or guts of ananimale See 

INTESTINES. 
Menage derives the word fromthe barbarous Latin, én 

teralia, formed of the Greek, evrepov, inte/fine. 
Enrraits is alfo ufed,in a moreextentive fenfe, for the 

vifcera, or all the parts contained in the cavities of the 
bodies of animals. See Viscera. 

The arufpicina of the ancients was‘employed in confider- 
ing the entrails of victims; as the heart, lungs, liver, &c. 
See Aruspices, &c. 
ENTRANCE, in Sea Language, is aname often given. 

to the foremoft part of a fhip under the furface of the 
fea. 
Entrance of hounds, a phrafe ufed by our Sport/iner, 

to exprefs the inftruétion of thefe creatures in the art of 
hunting. They are faid to be entered when they are tho- 
roughly taught this. 

The time of entering of hounds is when they are about 
twelve months old; when they are firft brought up from 
their walks, they fhould be kept feparate from the pack: 
they arethen to be taught to take the water and fwim; 
they are to be laid abroad in the heat of the day, to enuré 
them to fatigue and exercife ; and they muft be frequently 
led through flocks of fheep, and warrens, to ufe them to be 
under command, and to know that they are to runat nothing 
but what the hunt{man orders. They muft -be carefully 
inftruGted eachto know*his own name, and to underftand 
the yoice of the huntfman, and the notes of the horn ufed 
in hunting; and finally, to ufe theirown language ina 
proper manner. When young hounds well know and an- 
{werto their names, they fhould be put into couples, and 
walked out amongit fheep; and if any be particularly 
fuappifh leave the couples loofe about their necks in the 
kennel, till they are more reconciled tothem. If any of 
them fhould be very troublefome, couple them to old hounds, 
always avoiding coupling two dogs together, if poflible, and 
taking care that the couples be tight enough to prevent 
their heads being flipped out of the collar. After being 
walked out frequently amongtt the fheep, they may be une 
coupled, a few at atime, and fuch as offer to run after them 
fhould be well chaftifed ; the cry of ware, /heep, will after- 
wards ftop them, without further application of the whip ; 
proper attention will foon make them afhamed of it; but if 
once fuffered to tafte the blood, it will be difficult to re- 
claimthem. if young and old hounds are aired together, 
let the former be in couples; they are always ready for mif- 
chief, and idlenefs may induce even the latter to join in it, 
Tt may be as well toair the young hounds in that country 
where they are defigned to hunt, as they thus acquire fome 
knowledge of it, and if at any time they fhould be left be- 
hind, they will more readily find their way home. Young 
hounds fhould be entered as foon as you can ; in woodlands 
and grafslands, it will of courfe be earlier than in corn coun- 
tries, Sport in fox-hunting cannot be faid to begin before 
Otober; but in the two preceding months, a pack is 
either made or marred. 
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The beft time of entering them is about noon; and it 
fhould be in a fair warm day 3 for if they be entered in the 
morning, they will give out when the heat of the middle 
of the day comes on, and betake themfelves to fhady places 
to reft and fleep. Accordingly it is faid that hounds 
fhould be entered inthe heat of the day, and about Oéto- 
ber or November, for hare-hunting, the weather being then 
temperate, and young hares that have not been hunted are 
then more ealily taken for their encouragement. A necef- 
fary caution is alfo added, never at the entering of young 
hounds to help them to kill the hare with grey-hounds, 
for this will deter the hounds from putting their nofes to 
the ground, or trying to hunt her themfelves. Take the 
moft advanced, that the game may not ftand long before 
them, and let them be well rewarded whenall is over. This 
ought to be repeated at leaft once a week, for two months 
fucceffively ; by this means they will be fo flefhed and ‘fea- 
foned with what game you may enter them at, that they 
will never afterwards leave off the purfuit. Hounds, after 
two years old, fhould be hunted three times a week, if they 
feed well, and may be kept out the greateft part of the day 
to try their ftoutnefs, The new hounds fhoulc always be 
entered with the beft and ftauncheft hounds that can be 
had; and there is not to be one barking dog fuffered in the 
field on this occafion. 

Whatever chace the hounds are intended for, it has been 

faid that the hare is the beft game to enter them at, becaufe 

in this chace, they will learn all the turns and doubles that 
they can poflibly meet with in any other kind, and how to 
come to the hollo. They will learn alfo from this chace, to 
havea perfe& and nice fcent, and hard feet, by being ufed 
to highways, beaten paths, and dry hills. 

On the other hand, it has been more reafonably main- 
tained, that young hounds fhould always be entered at their 
own game; becaufe it is a flrange contradiétion to enter 
them at a hare, and then to cut them to pieces for after- 
wards hunting the hare. This, it is faid, is laying a found- 
ation for future cruelty and vexation. Moft dogs like that 
{cent beft, which they were firft blooded to; and if the 
blood of the fox be of fo much fervice, that of the hare 
cannot be deemed a matter of indifference. It is, therefore, 
without doubt moft rational to ufe them to that feent only, 
which it is intended they fhould hunt. It has been afferted, 
that the way to render hounds fteady from hare, is to en- 
courage them to hunt her. The advantage refulting from 
this kind of paradoxical praétice is faid to be, that hounds 
are thus taught to hunt, and made to learn obedience ; but 
the furer method to make hounds obedient is calling them 
over often in the kennel, to accuftom them to their names, 
walking them out frequently amongft fheep, hares, and 
deer, from which they are to be ftopped, to make them 
know a “rate ;’? and by this praétice they will learn obedi- 
ence. Nature wilbinftru&t them how to hunt: art is only 
neceflary to prevent their hunting what they ought not to 
hunt. Should any young hounds be very fond of hare, let 
fome be found fitting, and flarted before them, they will 
foon be checked and ceafe to run after them. 
to be fteadied from deer, they fhould often fee deer, and 
they will not regard them. After this prebation, a cub 
fhould be turned out before them, with fome old hounds to 
lead them on, and they will not long give trouble. After 
young hounds ftoop to a fcent, are become handy, know a 
«« rate,” and ftop eafily, put them, a few only at a time, 
into the pack aiter the old ones haye been hunted and had 
blood ; let them be taken the firft day where they are cer- 
tain of finding. Hounds fhould be low in flefh when hunt- 
ing commences ; becaufe the ee being generally hard 
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at that feafon, they are liable, if lufty, to be thaken. If 
foxes are plentiful, take the young, with fome of the 
fteadieft of the old hounds, where hen is leaft riot, and 
fhould you there find a litter of foxes, the young hounds 
will be fo much improved as to need little fubfequent in- 
ftru€tion. If any cubs be ran to ground, and blood be not 
then wanted, let them be brought home, and they will be 
ferviceable, fhould blood be neceffary at any time for the 
oung hounds. Frequent hallooing is of ufe with young 
Pear as it keeps them forward, prevents their being lott, 
and from hunting after the others; the more, therefore, a 
fox is feen and hallooed, the better. Young hounds are 
thus made eager, and taught to exert themfelves. At their 
firft entering, hounds cannot be encouraged too much =: 
when they are handy, love a fcent, and ree to know 
what is right, it will be foon enough to chaftife them for 
doing wrong ; in which latter cafe, one fevere beating will 
fave much trouble. The whipper-in fhould ufe his voice as 
well as his whip, when he flogs a hound, and take care 
that the ftroke precedes the “rating ;”” and he fhould re- 
member, that the fmack of the whip is often as ferviceable 
as the laflito one who has already felt it. The day after 
young hounds have had blood is a proper time to take them 
where there is riot, and if they merit it, to chaitife them : 
it is always beft to corre€t them, when they cannot help 
knowing what they are correéted for. When hounds go 
out for this purpofe, it fhould be at a late hour; as the 
worfe the fcent is, the lefs inclinable will they be to run it, 
and the {topping of them will be more eafy and immediate. 
Upon the day when a fox is propofed to be turned out, 
young hounds fhould draw {mall covers and furze brakes, 
where are hares or deer; a little rating and flogging, before 
they are encouraged to vermin, teaches them both what 
they fhould not and what they fhould do. A hound that 
hears a voice which has often rated him, and the whip he 
has often felt, ought to ftop: when hounds are rated, and 
do not anfwer the rate, they fhould be coupled up immed#- 
ately, and made to know the whipper-in. A mott effential 
point in rendering hounds obedient is to make them under- 
ftand you; and therefore the language fhould be appro- 
priate and uniform. Young hounds fhould be hunted in 
large covers to tire them out, provided the whipper-in can 
eafily get at them; but when there is much riot there are 
no openings, the purpofe will not be anfwered, unlefs you 
have a body of old hounds to carry on the right feent: for 
the young hounds, as foon as the ground becomes foiled, 
will be {cattered about the cover, hunting old icents, and 
will not proceed fait enough to tire themfelves. Befides, 
every fox-hound will leave a bad fcent of a fox for a good 
one of either hare or deer, unlefs he has been made fteady 
from both. Young hounds are all given to riot; but the 
better they are bred, the lefs trouble will they be likely to 
give: high bred fox-hounds love their own game beft: they 
fhould have little reft ; one day they fhonid be hunted in 
large covers, where foxes are plentiful; the next, they 
ought to be walked out amongit hares and deer, and ftopped 
from riot; and the day following, be hunted again as be- 
fore. By this management young hounds will foon become 
fteady. At firft young hounds fhould be entered to yermin 
only; and they fhould be ufed as early as poflible to the 
ftrongeft and thickeft woods and furzes, and they will fel- 
dom be fhy of them afterwards. By being awed from hare 
and deer, and being taught to hunt only vermin, hounds 
will ftop at a word, becaufe that word will be underitood 
by them; and a fmack of the whip will fpare the inh 
trouble of cutting hounds in pieces for faults, which, if — 
entered at hare, they have been invited to commit. . 
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Tn hare-hunting the hounds, when firft entered, muft 
have all the advantages given them that can be. When the 
hare is put up, from her form, it muft be obferved which 
way fhe went, and the fcent muft be left to cool a while, 
and then they muft be laid in, and helped as much as can 
be, by wind, view, hollo, or pricking the paflage ;_ nor will 
it be amifs, for the firft time, to give them a hare tired the 
fame morning in her courfe. 

Some are of opinion, that the beft way to enter young 
hounds is, to take a live hare, and trail her upon the 
ground, fometimes one way, and fometimes another, and 
then to draw her off to a convenient diftance, and hide her, 
that the dogs, taking the fcent, may follow all the traces 
through which fhe was drawn, and at length find her, 

Jt has been faid, however, that beating the hare up from 
her feat is a fhorter way than trailing her from her feed to 
her form. Great exa¢tnefs was formerly obferved in the 
firft entering of hounds, noi to uncouple them repeatedly in 
the fame f bist ground, left by being uncoupled conftantly 
in an open field, they would be at a lofs what to do when 
turned into acover. It was a received opinion, that ac- 
cording to the places where hounds were firft entéred, they 
would fhew a preference: ¢.g. if entered in a champaign 
country, they would always hunt better there than in co- 
vers, marfhy, or mountainous grounds. Hence it was 
deemed right to ufe them to every fort of ground, and di- 
verfity in the country was flrongly recommended, that they 
‘might be perfe& in all. Some lands, which were of a glu- 
tinous and greafy fhining mould, never bore any fcent, and 
there the huntf{man was to help out the dogs by pricking 
the hare. In plains and downs where the grafs was fhort, 
and the feent dried immediately, there alfo he was allowed 
to follow his game by the eye, in order to affift the nofe of 
the hounds. Some of the early {portf{men never permitted 
the hare to be hallooed, or the hounds to be affifted when 
they were at fault, but fuffered them to work it out by 
themfelves; and this, though tedious, was confidered a 
fure way to afcertain the goodnefs of the hounds: others 

_ took all advantages, and killed them as {peedily as poffible. 
_ The method of rewarding the young hounds was curious. 

The hare, after being laid upon the grafs, and bayed by 
' the hounds, was fkinned before them; and after the gall 

and lights were taken away, which were fuppofed to make 
the hounds fick, the huntfman, who carried a wallet with 
bread cut in {mall pieces, dipped them in the blood, and 
with the entrails gave them to the hounds; the hare was 
afterwards diftributed, and if any young hound was fearful 
to come in among the reft, he had the head given him by 
himfelf. After this feaft, the hounds had bread given them 
to prevent ficknefs. 

_ The huntfman ought very well to underftand the nature 
_ and difpofition of his hounds, in finding out the game; for 
} fome hounds are of that temper, that when they have found 
_ the fcent, they will ran forward with it, not making any 
noife, nor fhew of the tail; others, when they have found 
ahead, will fhew the game; and fome, having found the 
- footings of the beaft, will prick up their ears a little, and 

either bark, or only wag their ears, or the hinder part of 
their bodies. This difference of natural difpofition, the 

BourtGean is particularly to obferve in the young and newly 
_ entered pack, otherwife he will never underftand them, nor 
_ ever be able to hunt them to any credit or advantage. 
_ For entering the hound at hart or buck, he fhould be ia 
_the prime of greafe, for then he cantiot ftand up, or hold 
the chace folong. The foreft pitched upon fhould have all 
the relays at equal diftances, as nearly as may be; but then 
ye 
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the young hounds fhould always have fome old ftaunch oneg 
to enter them, and they fhould be led to the fartheft and 
laft relay, and the hart or buck fhould be hunted to them. 
Being come up, the old hounds fhould be uncoupled ; and 
when they have found the hart, and well entered the cry, 
then the young ones are to be uncoupled alfo; and if any of 
them are found to lag behind, they muft be whipped and 
beaten forward, 

In whatever place the hart is killed, the neck fhould be 
immediately flayed, and the hounds rewarded ; for it is beft 
always to do this while the flefh is hot. Another very good 
method of entering hounds at the buck, is to take one in 
the toils or nets, and to wound one of his legs, fo as to 
difable him from running either very {wiftly or very far: 
then let him loofe, and firft let a blood-hound trace the. 
creature, then let loofe all the young hounds; and when 
they have run down the animal, reward them with the 
neck. 

Some enter their hounds with atoil; but this is a bad 
way; for the hart being in this cafe always in fight, and 
not able to run an end, makes a great number of doubles 
and turnings: this is very different-from the chaces they are 
to meet with afterwards ; and when they find a hart run in 
the common way, ftraight forward, and out of fight, they 
will leave the chace, as unlike that by which they were 
taught. Daniel’s Rural Sports. See Hunrine. 
ENTRASME, in Geography, a {mall town of France, 

in the department of Mayenne ; 6 miles S. of Laval. 
ENTRAVES, Enrravons, in the Manege. 

Locks. ‘ 
ENTRE Amzos. os Rios, in Geography, a town of 

Portugal, in the province of Entre Minho Douro; 8 miles 
$.S.W. of Amarante. 
Entre Minho Douro, a province of Portugal, fo called 

from its fituation between the rivers Minho and Douro, 
bounded on the north by Gallicia, a province of Spain; on 
the eaft by Trazos Montes and Spain; on the fouth by the 
province of Beira, from which it is feparated by the Douro ; 
and on the weft by the Atlantic ocean; and extending from 
40° 50' to 42° N. lat., and from 8° 55! to 7° 95! W. long., 
being 70 miles in length and 52 in breadth. It contains 
963 parifhes, 1460 churches, 1130 convents, 6 fea-ports, 
and 804,000 inhabitants, This is the moft northerly, the 
moft fertile, and the moft populous territory in the king- 
dom. Its numerous and fine vallies are fhaded by beautiful 
trees, and watered by limpid ftreams. Its air is pure and 
healthy ; and it produces corn, wine, oil, and flax in 
abundance, with a great number of fheep, and plenty of 
game and fifh. The principal towns are Braga, Oporto, 
Viana, Amarante, Guimarens, Ponte de Lima, and Pezo 
de Regna. Its chief rivers are the Minho, Lima, Neiva, 
Cavado, Ave, and the Douro or Duero, augmented by the 
Tamega; all of which run weftward to the fea, 
ENTRECASTAUX, a {mall town of France, in the 

department of the Var, near Barjols. 
ENTRE'E, /r., the overture to a ballet, and fome- 

times the beginning of the dance itfelf. In the firft operas 
in France, the overture was called the entrée. 
ENTREPAS, in the Manege, is a broken pace, or 

going, properly a broken amble, that is, neither walk nar 
trot, but has fomewhat of an amble. This is the pace, or 
gait, of fuch horfes as have no reins or backs, and go 
Ht their fhoulders, or of fuch as are fpoiled in their 
imbs. 
ENTREVEAUX, in Geography, a {mall town of 

France, in the department of the Lower Alps, chief sect 
ry 

See 
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of a canton in the diftri& of Caftellane, with a population of 
1326 individuals. It is fituated at the foot of the Alps, on 
the river Var, near Glandeves. N. lat. 44°1/. Its canton 
has 2 territorial extent of 1972 kiliometres, eight communes, 
and 2694. inhabitants. 
ENTRICOMA, from » and Sp, hair, in Anatomy, the 

name of the outer edge of the eye-lid, on which the hairs 
rrow. 

ENTRIES, amongh Hunters, thofe places in thickets 
through which deer are found lately to have pafled; by 
means whereof their bignefs or fize is gueffed at; and 
at which the hounds or beagles are put to them for the 
view. 

Entries, Books of, in Iaw, are ancient and modern, 
and-contain tranfcripts of proceedings that have been had 
in fome ‘particular aétions; the principal of fuch are ne- 
ceflary for gentlemen educated to the profeffion of the 
Jaw. 
ENTRING a Ship, in Sea Language, the fame with 

boarding her. See BoarpinG. 
Entrinc-Ladder, in a Ship, is of two forts ; one is ufed 

by the fhip’s fides, in a harbour, or in fair weather, for per- 
fons to go in and out of the fhip: the other is made of 
ropes, with {mall ftaves for fteps, and is hung out of the 
galley to enter into the boat, or to come aboard the fhip 
from thence, when the fea runs fo high that they dare not 
bring the boat to the fhip’s fide for fear of itaving her. See 
GANG-Way. 

Entrinc-Ropes. See Rope. 
ENTROCHUS, in Natural Hiffory, the name of a 

gems of foflils of a very regular figure and ftru&ure, fup- 
pofed by many authors to be lapides fui generis, and ftones 
in their native ftate. They are, however, in reality, the 
foffile remains of fome marine animal, probably either of the 
echinus, or of the ftar-filh kind, filled like the foflile fpecies 
of the echini, with a plated fpar. Our imperfect know- 
ledge in the animal hiftory has not yet been able to afcer- 
tain to what creature they really belong ; but their analogy, 
with the other animal remains, found in the foffile world, 
plainly evince, that they are of that origin. They are cy- 
lindric columns, ufually about an inch in length, and are 
made up in a number of round joints, like fo many {mall 
wheels or fegments of cylinders. Thefe joints, when found 
feparate, aud naturally loofe, as they fometimes are, are 
called trochite. They are all ftriated, from the centre to 
the circumference, and have a cavity in the middle, which 
is fometimes fonnd empty, but more frequently filled up 
with various matter, of the nature of the ftratum, in 
which they have lain, or of other of the native foffile fub- 
ftances. 

The entrochi are compofed of the fame fort of plated 
{par with the afteriz, and the {pines and fhells of the foffile 
echini: and this is in thefe ufually of a blueifh-grey colour, 
and very bright and gloffy, where frefh broken. ‘They are 
fubje& to accidental injuries, like the other extraneous 
fofils, which have been formed in animal moulds, and are 
frequently met with compreffed, or crooked. 

That the entrochi are of marine origin, is evident from 
this, that they have not unfrequently fea-fhells found ad- 
hering to them; and when thefe are broken off, there re- 
main on the entrochi no deficiencies, but the fhells them- 
felves fhew that they have been formed upon, and have 
srown to the entrochi, there being always natural hollows 
qn them to anfwer to that part of the entrochus from which 
they have been feparated; whence it appears very plainly, 
that thefe entrochi, however altered fince in their fub{tance, 
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were, however, exifting in their prefent fhape, 
feas where thefe fhe!ls had their growth, 

There are not unfrequently Froud among the entrochi, 
larger or {maller fragments of plated bodies. 
We meet with the entrochi of all the fizes, from that of 

a pin’s head tu a finger’s length, and the thicknefs of one’s 
middle finger. They are, in fome places, found loofe upon 
ploughed lands; in others, they are lodged in great quan- 
tities in the ftrata of clay, and very often in ftones of dif- 
ferent kinds, and different hardnefs. 

Mr. Parkinfon, in his fecond volume of ‘¢ Organic Re- 
mains,”’ treats very largely of this clafs of animals; and 
Mr. William Martin, in his recent and valuable work, the 
“ Petrificata Derbienfia,”” has paid confiderable attention 
to the curious remains of this kind which Derbyfhire af- 
fords: among which he enumerates, 1it, the even-jointed 
entrochite (Enstrochites levis); 2d, the convex-jointed 
entrochite (E, prominens) ; 3d, the wa hite (E. 
verrucofus) ; and 4th, the ring-jointed en (E. can- 
nulatus). 

Eatrochi abound in fome particular beds of the firft or 
upper lime-ftone rock of the Derbythire lime-ftone or toad- 
ftone feries, and from hence the beautiful figured marbles 
are principally obtained, at Ricklow-dale, Bricks, and 
High-low, near to Monyafh; at Foolow, Calver, Lexley 
in Afhover, Crick-Cliff, and other places. The three other 
lime-ftone rocks, which lie below the above, contain fome 
few beds with a fprinkling of entrochi in them; but they | 
are very inferior in number or fize to thofe in the upper 
rock, : 

Entrochi are alfo found in {mall numbers, in the yellow _ 
or magnefian range of lime-ftone, which traverfes the country 
from Wetherby in Yorkfhire to near Nottingham ; appears 
again at Bredon, Cloud’s-hill, Barrow-hill, and Gracedieu 
in Leicefterfhire ; again at Rufhall and Walfall; between 
Wolverhampton and Dudley in Staffordfhire; at Abberley 
in Worcefterfhire, &c. 

The foffil defcribed by Mr. Walcot, in his ‘ Petrifica- 
tions found near Bath,”’ p. 46, under the name of an en- 
trochus, is more properly a trochus or to p-ftone “very dif- 
ferent from the entrochi of which we have been f i 
it belongs to the Bath free-ftone ftrata. a 
Entrocuo Aferic, the name given by authors to a 

peculiar kind of entrochus, differing from the common 
kind, in having a ftellar cavity inflead of a round one, in 
its centre. 

Entrocuus Pyramidalis, a name given by fome writers 
to the ortho-ceratites, or tubulus marinus concameratus, a 
fpecies of fhell-fifh, not known to us in its recent itate, but 
very common in the ftones brought over from Sweden for 
pavements. Klein. de Tubul. Marin. p. 7. See Tusuut 
Concamerati. 
Entrocuus Ramo/us, the name of a foffile body, the 

feveral parts of which refemble the entrochi; but as they 
are joined together in this body when perfe&t, they thew 
themfelves in their proper light, and a fight of them in this’ 
ftate is {ufficient to explode the opinion advanced by fome 
perfons, of the entrochi being of a vegetable nature; or, as 
they have pleafed to call them, ‘* reck-plants.”? The foffil 
has evidently once been a ftella-marina, or fea ftar-fifh, con- 
fifting of twenty rays at the extremity of the body. The 
manner of infertion of thefe has been this: the body is of a 
pentagonal figure, and from this there have arifen five rays F 
thefe, at their extremity, have been divaricated, each i 
two, fo as to make the number ten in the fecond 
fion ; and each of thefe lait being again divaricated inte tw 

. 
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at its extremity; the third and laft progreffion is of twenty 
mays. All this is eafily diftinguifhable in the foffil, when 
perfect, and feems to have been the whole figure of the ani- 
mal while living. The prototype, or living animal, how- 
ever, is not found; but this is not an accident peculiar to 
this foffil, the cornua ammonis, and conche anomiz, with 
many other bodies that have been once evidently fhell-fith, 
being no where at this time found in their recent ¢tate, 
though fo very numerous in the foffile world. This re- 
-markable foflile ftar-fifh is the body called by fome authors, 
Tilium lapidium. Keppeler’s Epift, ad Klein de En- 
trochis. 
ENTROCHORUM Raprx. See Raprx. 
ENTRO'PIUM, (from + and serv, to turn,) a furgical 

_ difeafe, in which the eyelid turns inward towards the eye, 
fo as to occafion, by the friétion and irritation of the dye- 

Tafhes, chronic ophthalmy, and various inconveniences. 
See Tricutasis. 
ENTRUSION, in Zaw. See Intrusion. 

- ENTRY, or Entrance, in its general fenfe, denotes 
door, gate, paflage, &c. through which to enter, or ar- 

ive within a place. 
Entry, in Book-keeping. See Boox-KEePinG. 
Entry, Bill of. See Biv. 
Entry, isfometimesalfo ufed to denote a duty or impoft 

aid on commodities imported into a ftate, either by land or 
ea. 
The duties of entry, or importation, are paid according 

to a tariff fettled for that purpofe. Where the duty of 
ntry of any commodity is not fixed by the tariff, it is paid 
y eftimation, 7. ¢. in proportion to what fome other com- 
odity of nearly the fame quality and value ufes to pay. 
making entries inwards, it is ufual for merchants to in- 

ude all the goods they have on board the fame fhip in one 
ill, though fometimes there may happen to be upwards of 
wenty feveral kinds; and in cafe the goods are fhort en- 
red, additional or port entries are now allowed; though 

_ formerly the goods fo entered were forfeited. As to bills 
of entry outwards, of including goods to be exported, upon 
‘delivering them and paying the cuftoms, you will receive a 
“eocket, which teftifies your payment thereof, and of all 
‘duties for fuch goods. If feveral forts of goods are ex- 
“ported at once, of which fome are free, and others pay cuf- 

ms, the exporter muft have two cockets, and therefore 
mutt make two entries. Entries of goods, on which a 
“draw-back is allowed, muft likewife contain the name of the 
fhip in which the goods were imported, the importer’s name, 

ind time of entry inwards. ‘The entry being thus made, 
and an oath taken, that the cuftoms for thefe goods were 
paid as the law direéts ; you muft carry it to the colleétor 
id comptroller, or their deputies ; who, after examining 

‘their books, will grant a warrant, which mutt be given to 
“the furveyor, fearcher, or land-waiter, that they may cer- 
‘tify the quantity of goods ; after which the certificate mutt 

be brought back to the colleétor and comptroller, or their 
deputies, and oath made, that the faid goods are really 
fhipped, and not landed again in any part of Great Britain, 

See Dezenture, ImporTaArion, and ExPorrarion. 
Enrry, alfo denotes a folemn reception, or a ceremony 
ormed by kings, princes, ambaffadors, legates, &c. 

pon their firft entering a city, or their return in triumph 
from fome expedition. 
S in Law, fignifies the taking poffeffion of lands 

r tenements by the legal owner, when another perfon, who 
th no right, hath previoufly taken pofleffion of them. See_ 
SSESSION. 

ota this cafe the party entitled may make a formal, but 
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peaceable entry thereon, declaring that thereby he takes 
poffeffion ; which notorious aét of ownerfhip is equivalent 
to a feodal inveftiture by the lord (fee InvestTirureE) ; 
or he may enter on any part of it in the fame county, de- 
claring it to be in the name of the whole (Litt. § 417.) 3 
but if it lies in different counties, he muft make different 
entries; for the notoriety of fuch entry or claim to the 
pares or freeholders of Weftmorlaid, is not any notoriety to 
the pares or freeholders of Suffex. Alfo, if there be ¢wo 
diffeifors, the party diffeifed muft make his entry on oth ; 
or if one diffeifor has conveyed the lands with livery to two 
diftinét feoffees, entry muft be made on both (Co. Litt. 
252-); for as their /eifin is diftin&, fo muft alfo be the att 
which divefts that feifin. Ifthe claimant be detained from 
entering by menaces or bodily fear, he may make claim, as 
near to the eftate as he can, with the like forms and folem- 
nities ; which claim is in force for only a year and a day. 
(Litt. § 4°2.) And this claim, if it be repeated once in the 
{pace of every year andday (which is called continual claim) 
has the fame effet with, and in all refpe€ts amounts to, a 
legal entry. (Litt. § 419, 423.) Such an entry gives a 
man feifin, (Co. Litt. 15.) or puts into immediate poffef- 
fion him that hath right of entry on the eftate, and thereby 
makes him complete owner, and capable of conveying it 
from himfelf by either defcent or purchafe. This remedy 
by entry takes place in three only of the five fpecies of 
oufter, viz. abatement, intrufion, and diffeifin (Co. Litt. 
237, 238.); for as in thefe the original entry of the wrong- 
doer was unlawful, they may therefore be remedied by the 
mere entry of him who hath right. But, upon a difcon- 
tinuance or deforcement, the owner of the eftate cannot 
enter, but is driven to his aétion; for herein the original’ 
entry being lawful, and thereby an apparent right of poffef- 
fion being gained, the law will not fuffer that right to be 
overthrown by the mere aé& or entry of the claimant. Yet 
a man may enter on his tenant by fufferance; for fuch 
tenant hath no freehold, but only a bare poffeffion ; which. 
may be defeated, like a tenancy at will, by the mere entry of 
the owner. But if the owner thinks it more expedient t 
fuppofe or admit fuch tenant to have gained a tortious free- 

“hold, he is then remediable by writ of entry, ad terminum 
gui preteriit. (Co. Litt. 57.) On the other hand, in cafe 
of abatement, intrufion, or diffeifin, where entries are gene- 
rally lawful, this right of entry may be ¢o//ed, that is, taken 
away by defcent. Defcents, which take away entries (Litt. 
§ 385—413.) are, when any one, feifed by any means what- 
foever of the inheritance of a corporeal hereditament, dies, 
whereby the fame defcends to his heir; in this cafe, how- 
ever feeble the right of the anceftor might be, the entry of 
any other perfon who claims title to the freehold is taken 
away ; and he cannot recover pofleflien againft the heir by 
this fummary method, but is driven to his aétion to gain a: 
legal feifin of the eftate. In generalit appears, that no man 
can recover poffeffion by mere entry on lands, which an« 
other hath by defcent. And this title of taking away entries 
by defcent is ftill further narrowed by the ftatute 32 Hen. 
VIII. c.13. which enaéts, that if any perfon difleifes, or 
turns another out of poffeffion, no defcent to the heir of the 
diffeifor fhall take away the entry of him that has right to 
the land, unlefs the diffeifor had peaceable poffeffion five years 
next after the diffeifin. But the ftatute extendeth not to 
any feoffee or donee of the diffeifor, mediate or immediate. 
(Co. Litt. 246. 256.) By the ftatute of limitations it is 
enacted by ftatute 21 Jac, I. c. 16, that no entry fhall be 
made by any man upon lands, unlefs within 20 years after 
his right fhall accrue : and by flatute 4 and 5 Ann, c. 16, 
no entry thal] be of force to fatisfy the faid ftatute of limita. 

tions, 
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tions, or to avoid a fine levied of lands, unlefs an a&tion be 

thereupon commenced within one year after, and profecuted 

with effeét, Moreover, this remedy by entry muft.be pur- 
fued, according to ftatute 5 Ric. II. ft. 1. c. 8. in a peace- 

able and eafy manner ; and not with force or ftrong hand. 
For, if one turns or keeps another out of pofleffion forcibly, 

this is an injury of both a civil and criminal nature. The 

civil is remedied by immediate reftitution ; which puts the 

ancient poffeflor in fatu quo ; the criminal injury, or public 
wrong, by breach of the king’s peace, is punifhed by fine 
to the king. Black{tone’s Comm, b. iii, See ForciBLe 

Entry. : 
ENtry, writ of, isa poffeflory remedy, which difproves 

the title of the tenant or poffeffor, by fhewing the unlawful 

means by which he entered or continues yofleffion. (Finch. 

L. 261.) This writ is directed to the fheriff, requiring him 
to “command the tenant of the land that he render (in 

Latin, pracipe quod reddat) to the demandant the land in 

-queftion, which he claims to be his right and inheritance ; 
and into which, as he faith, the faid tenant had not entry 
but by (or after) a diffeifin, intrufion, or the like, made to 

the faid demandant, within the time limited by law for fuch 

actions ; or that upon refufal he do appear in court on fuch 

a day, to fhew wherefore he hath not done it. This is the 

original procefs, the precipe, upon which all the reft of the 

{uit is grounded; wherein it appears, that the tenant is 

required, either to deliver feifin of the lands, or to fhew 

caufe why he will not. This caufe may be either a denial 
of the faét, of having entered by or under fuch means as are 
fuggetted, or a juftification of his entry by reafon of title in 
himielf, or in thofe under whom he makes claim; where- 
upon the poffeffion of the land is awarded to him who pro- 
duces the cleareft right to pofiefs it. 

Writs of entry are of divers kinds, diftinguifhed into 
four degrees, according to which the writs are varied. The 
Jfurft degree is a writ OF entry /ur diffifin, that lieth for the 
diffeifee againft a diffeifor, upon a difleifin done by himfelf ; 
d this is called a writ of entry in the nature of an aflife. 

 fecond degree, by fome reckoned the firft, is a writ of 
entry fur diffifin in le per and lies againit the heir by defcent, 
who is faid to be in the per, as he comes in by his anceftor ; 
and fo it is if a diffeifor make a feoffment in fee, gift in tail, 
&c. The feoffee and donee are in the per by the diffeifor. 
The third is a writ of entry fur diffifin in le per and cut, 
where the feoffee of a diffeifor maketh a feoffment over to 
another; when the difleifee fhall have this writ of entry fur 
diffeifin, &c. of the lands in which fuch other had no right 
of entry, but by the feoffee of the difleifor, to whom the 
diffeifor demifed the fame, who unjuttly and without judg- 
ment diffeifed the demandant. (1 Init. 238.) Thefe three 
degrees thus {tate the original wrong, and the title of the 
tenant who claims under {uch wrong. If more than two 
degrees (that is, two alienations or defcents) were paft, there 
lay no writ of entry at the common law. For, as it was 
provided, for the quietnefs of men’s inheritances, that no 
one, even though he had the true right of poffeffion, 
fhould enter upon him who had the apparent right by de- 
fcent or otherwife, but he was driven to his writ of entry 
to gain pofleffion ; fo, after more than two defcents or con- 
veyances were paffed, the demandant, even though he had 
the right both of poffeffion and property, was not allowed 
this pofféfory aGtion, but was driven to his writ of right, a 
long and final remedy, to punifh his negleét in not fooner 
putting in his claim, while the degrees fubfifted, and for the 
ending of fuits, and quieting of all controverfies. (2 Inft. 
153.) But by the ftatute of Marlbridge, 52 Hen. III. 
£, 30, it was provided, that when the number of alienations 

or defcents exceeded the ufual degrees, a new writ fhould 
be allowed without any mention of degrees at all. Ac- 
cordingly anew writ, or a fourth, has been framed, calle 
a writ of entry in-the pof, which only alleges the injury o 
the wrong-Coex, without deducing all the intermediate title 
from him to the tenant; ftating it in this manner; that 
the tenant had not entry unlefs after, or fubfequent to, 
the oufter or injury done by the original difpofleffor; and— 
rightly concluding, that if the original title was wrongful, i 
all claims derived from thence mutt participate of the fame — 
wrong. Upon the latter of thefe writs it is (the writ of 
entry /ur difzifin in the pof) that the form of our common — 
recoveries of landed eftates is ufually grounded. See Fine 
and Recovery. ; 

This remedial inftrument of writ of entry is applica- 
ble to all the cafes of oufter (fee OusTeER), except that of 
difcontinuance by tenant in tail, and fome peculiar {pecies 
of deforcements. Such is that of deforcement of dower, 
by not afligning any dower to the widow within the time 
limited by law ; for which fhe has her remedy by writ of. 
dower, unde nihil habet. (F.N.B. 147.) See Dower. 
But in general the writ of entry is the univerfal remedy to 
recover poffeffion, when wrongfully withheld from the 
owner. It would, therefore, be endlefs to recount all the 
feveral divifions of writs of entry, which the different circum-— 
{tances of the refpeCtive demandants may require, and which 
are furnifhed by the laws of England. (See Braton, 1. 4. 
tr.7.c.6.§4. Britton, c. 114, fol. 264.) Of thefe the 
mott ufual were, 1. The writ of entry /ur diffifin, and of 
intrufion (F. N. B. 191. 203.), which are brought to re- 
medy either of the fpecies of oufter. 2. The writs of dum 
fuit infra etatem, and dum fuit non compos mentis (Ibid. 192, 
202.) which lie for a perfon of full age, or one who hath” 
recovered his underftanding, after having, (when under _ 
or infane,) aliened his lands; or for the heirs of fuch 
alicnor. 3. The writs of cui in vita, and cui ante divortium 
(Ibid. 193. 204.) for a woman, when a widow or divorced, 
whofe hufband during the coverture hath aliened her eftate, 
4. The writ ad communem legem (Ibid. 207.) for the reverfion, 
after the alienation and death of the particular tenant for life, 
5. The writs in ca/u provi/o, and in confimili cafu, (Ibid. 2055 
206.) which lay not ad communem legem, but are giv 
by ftat. Gloc, 6 Edw. I. c. 7. and Weitm. 2. 13 Edw. 
c. 24, for the reverfioner after the alienation, but during 
life of the tenant in dower or other tenant for life. 6. The 
writ ad terminum qui prateriit (Ibid. 201.) for the revere. 
fioner, when the poffeffion is withheld by the leflee or a 
ftranger, after the determination of a leafe for : 
4. The writ caufa matrimonii prelocuti (Ibid. 205. for a 
woman who giveth land to a man in fee or for life, to the 
intent that he may marry her, and he doth not: and the 
like in cafe of other deforcements. _Thefe writs are plai 
and clearly chalked out in that moft ancient and highly ves 
nerable collection of legal forms, the ‘ regiftrum omni 
brevium,”’ or regifter of fuch writs as are {ueable out 
the king’s courts, upon which Fitzherbert’s “ Natura 
Brevium”’ is a comment. Bae ; 

In the times of our Saxon anceftors, the right of poff 
fion feems only to have been recoverable by writ of ent 
(Gilb. Ten. 42.); which was then ufually brought in 
county-court. The proceedings in thefe aGtions were 
then fo tedious, when the courts were held, and 
iffued from and was returnable therein at the end. e 
three weeks, as ‘they became after the conqueft, when 
caufes were drawn into the king’s courts, and ae 
only from term to term, which was found exceedingly . 
tory, being at leaft four times as Low as the other. 
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mnew remedy wns invented, in many cafes, to do juftice to 
the people and to determine the poffeffion in the proper 
counties, and yet-by the king’s judges. This was the re- 
medy by afi/e, which fee. Black{t, Comm. b. iii. For 
other particulars on the fubjeét of this article, fee Jacob’s 
Law Di&. by Tomlins. 
Enrry Jfland, in Geography, one of the Magdalen 

iflands in the gulf of St. Lawrence. N. lat. 46° 18%. 
W. long. 61° 20'—Alfo, an ifland in the Pacific ocean, 
about nine leagues N. from Cape Tierawite and under 
the fame fhore, which may be diftin@ly feen from Queen 
Charlotte’s Sound, at the diftance of about fix or feven 
leagues. The name was given to it by lieutenant Cook, 
who paffed it in January 1770. 
ENTYPOSIS, from «uzow, J make an impreffion, in Ana- 

tomy, the articulation of the fhoulder with the arm. 
-ENTZERSTORFYF, in Geography, a town of Ger- 

many, inthe archduchy of Auftria; fix miles S. of Laab.— 
Alfo, a town of Germany, near the conflux of the rivers 
Rettinpach and Reifenpach; to miles W.N.W. of Bruck. 
Enrzersrorrr in Logenthal, a town of Germany, in 

the archduchy of Auftria; two miles S.E. of Corn Neu- 
burg. 

EnrzerstorrF or Statl-Entzerftorff, a caftellated town 
of Germany, in the archduchy of Auftria, on the north 
fide of the Danube, belonging to the bifhop of Freyfingen; 
24 miles W. of Prefburg and nine E. of Vienna. 
_ENVERMELU, a {mall town of France, in the depart- 

ment of the Lower Seine, chief place of a canton in the 
diftri& of Dieppe, with a population of 896 individuals. 
The canton contains 40 communes and 13,402 inhabitants, 
en a territorial extent of 265 kiliometres. 
ENVELOPE, in Fortification, denotes a mount of earth 

fometimes raifed in the ditch of a place, and fometimes be- 
yond it, being either in form of a fimple parapet, or of a 
{mall rampart bordered with a parapet. ' 

Thefe envelopes are made where weak places are only to 
be covered with fingle lines, without advancing towards 
the field, which cannot be done but by works which re- 
quire a great deal of room: fuch as horn-works, half-moons, 
&c. Envelopes are fometimes called fillons contregards, 
conferve, lunettes, &c. 
ENVIRON, among Military Men, relates to that com- 

plete inveftment of a town, or fortrefs, which utteriy pre- 
cludes the acquifition of fupplies, or of reinforcements, and, 
in a general fenfe, may Le {aid to be the bafis of a blockade. 
When we fay that a place is environed, we are not indiferi- 
Minately to conclude, that any circumvallation has taken 
place; but, that the country round is fo completely pof- 
feffed by the enemy, as to render any attempt to afford fuc- 
cour to the inhabitants unavailing. Thus, if there be fe- 
veral pafles leading to a town fituated ina valley, furrounded 
by mountains inacceffible, or impaflable in every part, ex- 
cept at thofe paffes; or if a town ftands on a peninfula, of 
which the ifthmus is cut off by the enemy, who likewife 
poflefs the navigation of the circumferent waters, fuch 
towns are, to all intents and parpofes, environed; and, if the 
blockade be duly fupported, muft in time furrender merely 
from a want of fupplies. 

If, however, the enemy fhould not be ftrong enough to 
keep the inhabitants within clofe bounds, or if, notwith- 
ftanding the whole of the adjacent country may be under 
his controul, fupplies may be attainable from the exterior, 
whether by connivance among the peafantry, or by the 
Operations of enterprifing partizans, then the place cannot 
be faid to be environed. When we confider the many 
chances arifing in favour of fuch garrifons as make a good 
Vou, XIII. 
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defence, it fhould appear to be the beft policy, as well as 
the mof honourable condu&, to hold out to the very ut- 
molt, and never to farrender except under the lat extremity, 
As to being environed, or blockaded, it is fometimes a very 
important advantage gained by the defending power, be- 
caufe it mult prove a complete diverfion, by caufing a very 
large force to be occupied in fhutting up a comparative 
hand-full, 

It, however, very rarely happens, that towns are, pro- 
perly fpeakiag, environed: the old fyflem of circumvyalla. 
tion is now obfolete, except in very confined cafes, and 
where there is no army in the field capable of raifing the 
fieze. Wehave, indeed, a recent inflance of a large city, 
namely, Saragofla, having been environed ; but it was under 
mott peculiar circumftances ; for the place fell rather from 
a want of an adequate force to cope internally with the af- 
failants, though, on the other hand, the want of fupplies 
was feverely felt. If any thing could itrengthen the recom- 
mendation we have juft given, of continuing a defence to 
the laft moment, farely the noble example fhewn by that 
loyal and illuflrious, but moft unfortunate city, muft ferve’ 
as a flimulus, and prompt every perfon in charge of a be- 
fieged fortrefs, or town, to defpife the efforts of the environ- 
ing army, and to fell every inch of ground at the higheft 
price that valour can impofe en a fuperior force, 

Thofe who undertake a blockade, by completely environ- 
ing a town, &c. have a moft arduous tafk to perform. They 
have not only to oppofe the fallies of the garrifon, but to 
keep a very fharp look-out again{t exterior attacks, which 
may often be fo effectually made, by an enterprifing parti- 
zan, as to coerce a very numerous army to confiderable re« 
laxation, fuch, indeed, as muft prove favourable to the de- 
fenders. When we confider thefe circumftances, we {hall 
be lefs furprifed at the great loffes {uftained by befiegers, 
who, as well as the befieged, fuffer under all the difadvan- 
tages attendant upon fixed camps; whereby not unfre- 
quently the moft deftructive difeafes are engendered. 
ENVIRONNE,, in the French Heraldry, is when a lion 

or other figure is environed, or encompafled round with other 
things. Environné with fo many bezants, &c. in orle. 
ENULA, in Botany. See Inuva. 
ENULION, from « and scx, the gums, a word ufed by 

fome medical writers for the flefh of the gums. 
ENUMERATION, the a& of enumerating, or count- 

ing. At the time of our Saviour’s birth, Auguitus Czfar 
had commanded an enumeration to be made of all the 
world, or rather of all the people under his empire: though 
feveral able authors are of opinion, that the cenfus, tax, 
or enumeration mentioned by St. Luke, did not extend to 
the whole empire, but only to the people of Juda. See 
Perizonius de Cenfu Judaico, and Berger de Viis Mili- 
taribus. 

At Rome, it was an ufual thing to have an enumeration 
made of all the families: the firft of thefe was under Servius 
Tullius, when the men amounted to eighty thoufand. Pom- 
pey and Craffus made another, when they reached to four 
vundred thoufand, ‘That of Cefar did not exceed one 
hundred thoufand ; fo that the civil wars muft have deftroyed 
three hundred thoufand Roman citizens. Under Auguftus, 
in the year 725, the Roman citizens throughout the empire 
were numbered at four millions fixty-three thoufand. In the 
year of Rome 746, the citizens, being numbered again, were 
found four millions two hundred and thirty-three thoufand. 
In the year 766, being the laft year of Auguftus’s reign, 
that prince, together with iberius, made another enumera- 
tion of the citizens of Rome, when they were found four 
millions one hundred and thirty-feven thoufand perfons. 

Oo Claudine 
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Claudius made a new computation in the year of Chrift 48, 
when, as Tacitus relates it, the Roman citizens throughout 
the whole empire amounted to {ix millions nine hundred and 
fixty-four thoufand ; though others reprefent the number as 
confiderably greater. A very rare, yet indifputable medal 
of Claudius, never yet made public, expreffes the precile 
number in this lift made by Claudius, which was called 
oltenfio, to be feven millions of people fit to bear arms, 
befide all the foldiers on foot in the armies, which amounted 
to fifty legions, fifty-feven cohorts, and fixty foldiers. After 
this enumeration, we find no more till that of Vefpafian, 
which was the laft. 

EnuMERATION, in Rhetoric, denotes a part of the perora- 
tion, wherein the orator, colleGting the feattered heads of 
what has been delivered throughout the whole, makes a 
brief and artful rehearfal or recapitulation thereof. See 
ReEcapPiruLaTIon. 
Enumeration is alfo a rhetorical figure: for which 

fee APaRITHMESIS. 
Enumeration of the parts, amounts to the fame with 

what we more ufually call diftribution. In this part of 
rhetoric, the orator acquaints his hearers with the feveral 
parts of his difcourfe, upon which he defigns to treat. See 
Disrrisution and Partition. 
ENUNCIATION, a fimple expreffion or declaration of 

a thing, in terms either of affirmation or denial. 
The fchoolmen ufually diftingulfh three operations of the 

underftanding ; apprehenfion, enunciation, and reafoning. 
Enuncration, among Logicians, denotes the fame as 

propofition. 
Envuncration, which, without violation of etymology, 

might be applied to fignify the whole aé of {peech or deli- 
very of language, is, in conformity with the theory and fyf- 
tem laid down under the article EtocuTio0N, confined to 
the utterance and combination of the elements, and the con- 
fequent pronunciation of fyllables, words, &c. as contradif- 
tinguifhed from the tones, and tuning of the voice, and all 
that belongs to the melody of {peech. 

The perteGtion of enunciation confifts in the following par- 
ticulars ; 1. DiffinGne/s, or the clear and perfe& formation 
of the refpeétive elements by right motions and pofitions 
of the organs of the mouth, accompanied by proper degrees 
of energy and impulfe to imprefs thofe elements fully and 
contradiitin@tly on the ear. 2. Articulation, or the a& of 
combining and linking together of the refpective elements, 
fo as to form them into intelligible fyllables and words, 
capable of being again combined into claufes and fentences 
for the proper conveyance of our ideas, thoughts, and deter- 
mination. 3. Jmplication, or the combination and apparent 
union of words in oral utterance, which are graphically 
feparated ; and by which, without injury to the intelligi- 
ble diftin@inefs of the refpeCtive words, all differences 
of auditory impreffions are removed between monofyllabic 
and polyfyllabic compofition in language. 

The faults immediately oppofed to diftin€inefs are, 
1. Mumbling, or an indolence or want of precifion in the ac- 
tion of the lips, affe€ting, of courfe, principally the labial 
founds, but impeding, to a certain degree, the clear progrefs 
of the {pecific impulfes given to other elements, by the interior 
organs of the mouth. 2. Zhickne/s, or indolence and imper- 
fection in the aétion of the tongue, and affeGting, more or 
lefs, the whole or part of the lingual founds. 3. Drawling, 
which refults from indolence or inaptitude of the whole or- 
gans of {peech, vocal as well as enunciative. Thefe are defeGs 
of lethargy, or deficiency of organic ation, Thofe that 
follow are of another defcription. 4. Mouthing, a pompous 
but dull fpecies of indiftintnefs, which refults from affectedly 
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purfing up the mouth, and confequent drawing the cheeks 
too clofe upon, or even between the teeth, during the aét of 
{peaking : it is one of the unfuccefsful theatrical means of 
aiming at fublimity and pathos. 5. €luttering, a {pecies of 
St. Vitus’s dance of the organs; hurrying them with too 
much rapidity and indecifion from one elementary pofition 
to another, before the refpeétive elements are completel 
formed, or have had time to make their refpective ote § 
fions diftin&ly on the ear. This laft is one of the fruitful 
fources of impediment of fpeech, 

The faults oppofed to articulation and implication are, 
a fau-ul-ter-r-ring -he-c-fi-i-ta-a-tion, a pilfa,tive in,tér, 
rip,tion, (fuch as is almoft univerfally obfervable in the 
early reading of fchool boys, and which fome people in 
their reading never get rid of as long asthey live,) and a pé- 
dan-tic for-ma-li-ty’, fuch as was ridiculed in a gentleman, 
who, afking his friend if he came to town in his cha-ri-ot; was 
anfwered, no, fir, L came in my co-ach. But the contradif- 
tion, and even oppofition, thus marked between diftinéinefs 
and articulation, though fo indifpenfible to the intelligible 
treatment of the fubjeét of elocutionary {cience and ps ara 
tion, is fo little authorized by thofe who have hitherto” 
treated upon thefe fubjefs, that the writer of this article 
deems it neceflary contioverfially to refer to: thofe authori- 
ties, and to ftate the objeGions to the cuftomary and con- 
fufed phrafeology which they have fanétioned. Among 
thefe, fome have defined the term articulation as if it em- 
braced the whole art and praétice of enunciative utterance, 
as the ingenieus, and generally fpeaking, profound and ac- 
curate Mr. Gough,—“ Articulation,” fays he, ‘¢ is the art 
of modifying the founds of the larynx by the affiftance of 
the cavity of the mouth, the tongue, teeth, and lips.’?» 
(Manch. Mem, vol. v. pt. ii, p. 645.) But much more fre- 
quently it is ufed as a pure fynonym with difiindne/s. 
(Mr. Sheridan, in his leGures, confounds it not only with 
diftinGtnefs but with enunciation generally, and even with | 
idiomatic pronunciation, Le&. ii. p. 21. Sve. edit.) But, 
not to infift particularly upon the important axiom, that! 
the very admiffion of fynonyms is inconfiftent with the: 
progrefs and communication of {cientific truth, if fuch were 
the ufe to which the term articulation were to be applied, 
why did the Englifh grammarian go to the Greek language 
and to the fcience of anatomy to borrow a name for an idea 
which he had already a good and familiar Englifh word fully 
and completely to convey ? How came he to apply that word 
fo fuperfluoufiy borrowed in a fenfe diametrically oppofite 
to tnat which it bears in the {cience from which it is taken ? 
For articulation in anatomy fignifies the jun@ure of bones,» 
or that flexible combination of joints or elemen portions 
into a limb, or of limbs into a body, by which the unity of 
the whole is conflituted, without injury to the individuality 
of the parts. 
fupernumerary name to one idea, while another idea equally 
indifpenfible to his fcience (for the combination of elements. 
is as neceflary to fpeech as their formation) without any 
feparate or {pecific defignation? Without going further, - 
therefore, into critical difquifition, we may venture to lay 
down, as one of the canons of elocution and grammatical 
nomenclature, the following definitioa—Articylation (as. 
one of the effential properties of human enunciation, is the 
jointing or linking together of the refpe€tive elements, and.’ 
fyllables, and words (the portions, limbs, and members of 
fentences) as the bones themfelyes, (the portions, limbs, 
and members of the anatomical frame) are linked or jointed - 
together, by an analogous articulation in animal economy. . 
Implication will then remain to be confidered merely as that. 

f 

part of articulation which relates feparately to the articula- > 
tea 

And laftly, how came he to look out for a- 
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tion of feparate graphic words in the ac of oral delivery, 
and confequently as indicating rather a grammatical dif- 
tinétion} than a diftin& {pecies or modification of organic 
aétion ; for in well delivered f{peech (it is contended, by the 
authority forfrequently referred to in the different articles 
relative to elocution) the ear, unaffilled hy the memory of 
the eye, knows of no fuch thing as a divifion or diftribution 
pf {peech into fuch feparable portions as iu graphic compoli- 
tion are denominated words, ‘The procefs of enunciation 
and implication confiits in a delicate precifion of the motion 
of the organs, without ceflation of found, from one elemen- 
tary polition to another, by which the termination of the 
perfeé found is glided more or lefs intimately into the fuc- 
ceeding element or commencement of the enfuing fyllable. 
Thus literal founds, intimately glided into each other, are art- 
ticulated into fyllables ; as, a and long / into q//. Syllabic 
founds, intimately glided into each other, are articulated into 
words; as, a//and ways into always. The terminations 
of words (as they are called in conformity with graphic dif- 
tinGtions) glided into the imitial founds of fucceeding 
words, are implicated into claufes, or parts of claufes ; as 

-_—_ -_—_ 

the man, a thip, an apple, 

| Harry to Harry might, and horfe to horfe, &e. 
A. good enunciation, then, confitts in that clear and accu- 

rate delivery of verbal language, by which the requifite 
qualities of diftin&tnefs and articulation are combined and 
moditied ; and the due proportions and alterations of found 
and interruptions, conftituting the {pecilic relations of let- 
ters, fyllables, members, claufes, and fentences, are preferved 
in difcourfe or reading. 
ENUNCIATIVE Orcans, thofe portions and mem- 

‘bers of the human mouth, by the motions, pofitions, and 
contaé of which, fpecific charaéter is fuperadded to the ori- 

inal impulfes of voice, fo as to render them communicable 
<i of diftin& ideas. See Orcans of Speech. 
ENVOICE. See Invoice. 
ENVOY, a public minifter fent by one fovereign prince 

or independent flate to another to negociate fome affair, 
or to watch over the interefts of that ftate or prince in ge- 
neral, and furnifhed with the credentials of an envoy. 
Like embaffadors, envoys may be either ordinary, who 
refide permanently at the court of a foreign prince, or extra- 
erdinary, who are difpatched for one particular purpofe, 
and retire when their miffionis accomplifhed. Envoys hold 
the fecond rank among public minifters fent to foreign 
courts: but they are alike under the fpecial proteGtion of 
the law of nations, and enjoy all the privileges and immu- 
nities of embafladors, except thofe relating to the ceremony 
of their reception, public entry, and folemnity of their 
audiences. Sec EmBassapor. 

The quality of envoy extraordinary, Wicquefort 
- obferves, is very modern; more modern than that of refi- 

dent: the minifters invefted therewith, at firft, took on 
them moft of the airs of embaffadors ; but they have fince 
been taught otherwife. 

In the year 1639, the court of France made a declara- 
tion, that the ceremonies of conducting envoys extraordi- 
nary to their audience in the king and queen’s coaches, 
with divers others, fhould no longer be pra¢tifed to envoys, 

S, Juftiniani, the firft envoy extraordinary from Venice, 
after that regulation, offered to cover in {peaking’ to the 
king, but it was refufed him ; and the king of France him- 
felf declared, that he did not expeét his envoy extraordi- 
nary at the court of Vienna fhould be regarded any other- 
wife than as an ordinary refident. Since this time, thafe two 
kinds of minifters have been treated alike, Wicquefort. 
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ENURE, in Law, fignifies to take place, or be avail. 
able, aud is as much as to have effe&, hus for inftance, 
a releafe made to tenant for life fhall enure, and be of force 
and effeé& to him in the reverfion. 
ENURESIS, in Medicine, from 2s and olensis, mingendi 

affys, the nofelogical term for incontinence of the urine. 
See Urine, incontinence of. 
ENVY, in £7¢hics, is defined by Mr. Locke to be an 

uneafinefs of mind, occafioned by the confideration of a 
good we difcover in poffeffion of another perfon, whom we 
deem lefs worthy of it than ourfelves, It is a compofition 
of forrow and hatred, and ftands in direét oppofition to con~ 
gratulation. Otherwite, envy entertains a degree of forrow 
that the good contemplated fhould efcape ourfelves, and of 
anger that it fhould fall to the fhare of another. Or, it is 
that: {pecies af malevolence which is infpired by the conjoin- 
ed influence of pride, forrow, and anger. It differs from 
emulation (which fee), or a difquiet, occafioned by the fe- 
licity of another, not becaufe he enjoys it, but becaufe we 
defire the like for ourfelves; as it occafions an unealinefs 
not merely from the want of the felicity poffeffed by an- 
other, but becaufe he enjoys it. Envy, in its nature and 
effe&ts, is the bafeft, moft mifchievous, and moft torment- 
ing of all paffiens. Ariftotle (De Rhetor. 1. ii. c. 12.) 
obierves, that this paffion moft ufually affects perfons who 
were once upon a level with thofe they envy. The method 
prefcribed by Cicero (De Orat. Lit. c. 52.) for leffening or 
removing the influence of this paffion is to fhew that the 
things which occationed it, have not happened to the en- 
vied perfon undefervedly ; but are the juft rewards of his in- 
duftry or virtue ; that he does not fo much convert them to 
his own profit or pleafure, as to the benefit of others; and 
that the fame pains and difficulties are neceflary to preferve 
them, with which they were at firft acquired. 

Envy, in Mythology, is reprefented by the Greek and 
Roman poets as an infernal divinity, with f{quinting eyes, 
lean body, pale countenance, diflurbed air, head encom- 
paffed with ferpents, &c. 
ENURNY, is the Aera/d’s term for the bordure of a coat 

of arms being charged with any kind of beafts. 
ENXYLON, of sand gr, wood, a name ufed by 

the Greek authors for a fpecies of worm or maggot, hatchy 
ed from the egg of a beetle, and having its habitation in 
wood; which, in this flate, it erodes and burrows into, in 
various directions. "The old Greeks called it alfo dex and 
thrips, and ufed the pieces of wood eroded by it in remarks 
able figutes, as feals. See Turips, j 
ENY, Saint, in Geographyya {mall town of France, in 

the department of La Manche; 9 miles S. W. of Cas 
rentan. 
ENYDRA, in Botany, (ev3o:, kving in the water,) a 

Syngenefious genus of Loureiro’s Fl. Cochinch. 510, 
which appears to belong to the 4th feétion of Juffieu’s 
Corymbifere, and to the order Polygamia-/egregata of Lin- 
neus. The charagter is, Common Calyx of four leaves ; 
partial of one leaf, rolled up into a tube, fingle-flowered. 
Corollets all tubular ; thofe of the radius three-cleft. Res 
ceptacle naked, Down none. The fpeciesis E. fuduans,. 
a native of the marfhes of Cochinchina, with oppofite, fers 
rated, rather haftate leaves, and a white terminal flower: 
We know not whether it be reducible to any previoufly-des 
{eribed genus. a5 
ENYSTRON, of w and Usiposy poflerior, a word ufed by 

Aviftotle for the fecond ventricle in ruminating quadrupede, 
in which the food is elaborated and concoéted, 

ENZ, in Geography, a river of Germany, which rifes 
about 10 miles W. of Altenftadt, in the gircle of Swabia, 
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pafles by Wildbad, Neuenburg, Pfortzheim, é&c., and 
joins the Neckar at Befligheim, in the duchy of Wurtem- 
berg. 
ENZELLI, See Ernzevree. 
ENZIG, a lake of Germany, in the circle of Upper 

Saxony, and new mark of Brandenburg ; 12 miles W.S.W, 
of Dramberg. 
ENZINAS, Franets, in Biography, was born at Bur- 

gos, in Spain, about the year 1515. In Moreriand other 
works he is known by the name of Dryander, which is a 
Greek tranflation of his family name. He was educated in 
Germany, and became a zealous difciple of Melanéhon, 
who thought very highly of his talents, and wrote a letter 
in his favour to archbifhop Cranmer in the year 1548. He 
publithed a Spanifh tranflation of the New 'Teltament, 
which he dedicated to the emperor Charles V.; and which 
drew down upon him the vengeance of the higher powers, 
and he fuffered an imprifonment of 15 months duration. 
He efcaped in the year 1545, and went to Calvin, who re- 
fided at Geneva. He publifhed « A hiftory of the State of 
the Low Countries, and of the Religion of Spain,’ which is 
very rare, and forms a part of the Proteftant Martyrology,” 
printed in Germany. 

Enzinas, Jonn, brother of the former, refided a confi- 
derable time at Rome, and became a convert to the pro- 
teftant religion, and was fetting out for Germany to join 
his brother John, when fome expreflions which he dropped, 
relative to the corruptions and diforders of the church, oc- 
cafioned his being accufed of herefy, and thrown into pri- 
fon. The terrors of a dungeon, and the profpeét of acruel 
death, did not daunt his noble foul, but when brought be- 
fore the pope and cardinals to be examined, he refufed to 
retraét what he had faid, and boldly avowed and juttified 
his opinions, for which he was condemned to be burnt alive; 
a fentence which was put into execution at Rome in the 
yearisg45. Moreri, under the word Dryander. 
ENZOWAN, in Geography, a town of Bohemia, in 

the circle of Leitmeritz ; four miles E. of Leitmeritz. 
EO, Eu, or Miranda, a river of Spain, which rifes in 

the mountains of Afturias, feparates the province of Aftu- 
rias from Galicia, and runs into the Atlantic, alittle to the 
north of Rivadeo. 
EOA, in Ancient Geography, a town of Africa Propria, 

according to Ptolemy ; called Oca by Mela. 
EOBANUS, He tivs, in Biography, an eminent Latin 

poet, was born, in 1488, on the confines of Heffe; hence he 
obtained the name of Heffus. His parents were fo poor, 
that it has been faid he was born in the open air under the 
fhade of a wide fpreading tree; but his education was not 
neglected. He was taught Latin at a fmall fchool, and 
purfued his more advanced ftudies at the univerfity of Er- 
furt, where he afterwards taught the belles lettres till the 
year 1526, when Philip Melanéthon procured him an invi- 
tation from the city of Nuremberg. Here he taught for 
feven years and then returned to Erfurt, where his reputa- 
tion was fo high and fo firmly eftablifhed, that he is faid to 
have had 1500 fcholars at a time. Hisgame produced him 
but very trifling emoluments, and he was often labouring 
under the greateft poverty. He at length obtained through 
the intereft of Philip, landgrave of Heffe, a good fituation 
at the univerfity of Marpurg, where he died on the 5th of 
Oétober'1540. Camerarius, who wrote his life, praifes his 
good qualities, his application to labour, and his talent at 
poetry. He was aman of great good nature, fincere in 
his attachments, and averfe from contention. He took 
eredit to himfelf for being a hard drinker, and would chal- 
lenge any man as to the quantity of liquor which he would 
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drink, and in a conteft of this kind his antagonift fell dead 
on the floor. He wrote many books, a lift of which is 
given by Moreri: his poems and epiftles have been fre 
quently publifhed. Moreri. : 
EODANDA, in Ancient Geography, a defert ifland, 

fituated E. of Arabia Felix. 
EOLIAN, in Ancient Mufic. The Eolian tone or mode 

was one of the mean or principal modes of the Greek mufic, 
and its fundamental found was immediately above the 
Phrygian. 

The Eolian mode was grave, according to Lafus. “I 
fing (fays he) Ceresand her daughter Melibza, the fpoufe 
of Pluto, upon the Eolian mode, full of gravity.” 

The name of Eolian, given to this mode, is not derived 
from the Eolian ifles, but from Eolia, a country of Afia 
Minor, where it was firft ufed. 
EOLIC, or rather 4olic. See fZoutc. 
EOLIPILE. See Mouirive. 
EOLUS, and Eotus’s harp. See Horus, 
EON, or Zion. See Hon. 
Eon, a word ufed by fome anatomical writers to exprefs 

the whole ambit or compafs of the eye. 
Eon, ve t’Erorre, in Biography, a French fanatic, who, 

from the refemblance of his name to the word eum, applied 
to himfelf this paflage, “per Eum qui venturus eft judicare 
vivos et mortuos,” and was fatisfied that he was the per= 
fon alluded to, viz. the fon of God. This do@rine he 
taught with much fervour, and fucceeded, like other en- 
thufiafts, in making many converts, who gave him the ho- 
mage due to one on whom their future deftiny depended. 
At Rheims he drew down the notice of the clergy, who 
caufed him to be apprehended, and after an examination 
he was committed to prifon, where he languifhed a few 
days, and miferably died. Many of his adherents perfifting 
in the fame follies which had characterized their matter, 
were apprehended, and, refufing to abjure their errors, 
were delivered over to the fecular power, and were burnt 
alive in the neighbourhood of Rheims. Such was the per- 
fecuting fpirit of the priefts who never fail to abufe the 
power entrufted to them, and who would, in this inftance, 
have been better employed in inftru€ting their own flocks 
than in murdering thefe deluded fanatics. Moreri. 
EOOA. See Ba-oo-wse. 
EORDEA, in Ancient Geography, a country of Mace- 

donia, in Mygdonia. " 
EORIA, in Mythology, a feaft celebrated by the Athe- 

nians in honour of Erigonus, who, by way of punifhment, 
for their not avenging the death of his father Icarus, en- 
gaged the gods to infli& the curfe on their daughters, that 
they fhould love men who never returned their paffion. The 
feaft was inftituted by the order of Apollo. 
EOSTRE, a Saxon goddefs, to whom they facrificed in. 

the month of April, called the month of Eoftra; and thence 
the name Eafter, which the Saxons retained after their con- 
verfion to Chriftianity, applying it to the feftival celebrated 
in commemoration of our Saviour’s refurre€tion. Bed. de 
Rat. Temp. cap. 13. 
is EPACRIA, in Ancient Geography, a town of Greece, in 

ttica, 
EPACRIS, in Botany, from ex, upon, and axeic, the 

Summit of a mountain, alluding to the native fituation of fe- 
veral of the fpecies. Mountain-bloflom, Forft. Gen. t. 10, 
Lion. Suppl. 19. Schreb. 113. Willd. Sp. Pl. v. 1. 834. 
Mart. Mill. Di&.v. 2. Gertn.t. 94. Clafs and order, 
Pentandria Monogynia. Nat. Ord. Erica, Juff. 

Gen. Ch. Cal. Perianth of feveral imbricated, ovate, 
acute leaves ; the five innermoft longeft and equal. Cor. 
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of one petal, funnel-fhaped; tube dilated upwards; limb in 
five equal, ovate, f{preading fegments. Nectary of five 

ebovate blunt feales, clofely furrounding the bafe of the 
ermen. Stam. Filaments five, equal, very fhort, inferted 

into the fummit of the tube of the corolla; anthers incum- 
bent, roundifh oblong, of two cells and two lobes, burfting 
longitudinally, deftitute of any appendage. Pi/?, Germen 
fuperior, roundifh, with five furrows; ftyle cylindrical, 
yather fhorter than the tube ; ftigma capitate. Peric. Cap- 
fule roundifh, fomewhat depreffed, with ftve furrows, of 
five valves and five cells, the partitions from the centres of 
the valves, Sveds numerous, minute, angular, affixed to the 
central column. 

Eff. Ch. Calyx imbricated. Corolla tubular. Stamens 
inferted into its orifice. Scales five, at the bafe of the ger- 
men. Capfule fuperior, of five cells and five valves, with 
partitions from their middle, Seeds numerous, chaffy. 

The numerous fpecies of this elegant genus, but few of 
which have, as yet, found their way into botanical books, 
are all natives of New Holland or New Zealand. They 
bear a general refemblance to the vaft Cape genus Erica, 
with which botanifts have affociated them in natural order, 
not without fome uncertainty. Willdenow enumerates but 
four {pecies, of which the fineit is E. grandiflora, Sm. Exot. 
Bot. v. 1. 75. t. 39. Curt. Mag. t. 982. (E. longiflora ; 
Cavan. Ic. v. 4. 25.t. 344.) ‘* Leaves heart-fhaped, pun- 
gent, recurved, on footftalks. Flowers pendulous.’’ Native of 
dry {andy places in New South Wales, flowering in O&tober. 
Its chief beauty confifts in its copious long pendulous 
flowers, with a crimfon tube and white border. 

To thefe are now added, E. obtufifolia, Sm. Exot. Bot. 
¥. I. 77.t.40. Leaves elliptic-lanceolate, very obtufe, 
and pointlefs, on fhort footftalks. Flowers drooping toward 
one fide.’? Grows in a fandy foil near Port Jackfon, New 
South Wales, bloffuming in O@ober. The flowers are 
cream-coloured, with a brownifh calyx. 

E. pulchella, Cavan. Ic. t. 345. Curt Mag. t. 1170. 
Branches clothed with rufty down. Leaves heart-fhaped, 
recurved, pungent. Flowers axillary, crowded. Native of 
Port Jackfon. Flowers white, {weet-{cented. 

E. pungens, Cavan. Ic. t. 346. Branches {mooth. 
Leaves ovate, pungent. Flowers axillary, crowded. Tube 
cylindrical. Common about Port Jackfon. The flowers 
are copious, large, {now-white, and very fragrant, refembling 
thofe of a Phlox in fize and figure. Cavanilles’ plate, a 
truly miferable reprefentation of this magnificent {pecies, 
mifled Dr. Sims in Curt. Mag. to'confound it with the laft. 
We apprehend this laft writer has committed a further error 
in taking the red-flowered fpecies, reprefented in hist. 1199, 
fora variety of the pungens. ‘They feemto us very diftinét. 

Forfter and Cavanilles confounded with the genus of 
Epacris that of Styphelia,-whofe fruit 1s a drupa, with five 

eds. 
EPACTHES, Exax§n:, in Antiquity, a feftival cele- 

brated in honour of Ceres, named AxOsa, from «760, i. e. 
grief, in memory of her forrow, when the had loft her 
daughter Proferpine. 

PACTS, in Chronology, the exceffes of the folar month 
above the lunar fynodical month; and of the folar year above 
the lunar year of twelve fynodical months; or of feveral 
folar months above as many fynodical months ; and feveral 
folar years above as many dozen of fynodical months, 

The epacts, then, are either annual or men rual. 
Eracts, Menftrual, ave the excciles of the civil or calen= 

dar month above the lunar month. 
Suppofe, ¢. gr it were new moon on the firlt day of Ja. 

Buary j fince the lunar month is 29 days, 12 44" 3"; and February or April, then only one is to be added, 
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the month of January contains 31 days; the menftrual 
epact is 1 day 11" 15' 57". 

Epacts, Annual, are the exceffes of the folar year above 
the lunar. 

Hence, as the Julian year is 365 days 6', and the Julian 
lunar year 354 days 8 48! 36’, the annual epact will be 
lo days 21° 11’ 22"; that is, nearly ri days. Confe- 
quently, the epact of two years is 22 days; of three years, 
33 days; or rather three, iince 30 days make an embolif- 
mic, or intercalary month. 

Thus the epaét of four years is 14 days, and fo of the 
reft ; and thus, every 19th year the epact becomes 0; con- 
fequently, the zoth year the epact is 11 again; and fo the 
cycle of epaéts expires with the golden number or lunar 
cycle of 19 years, and begins with the fame, as in the fol- 
lowing table ; which is formed by the confiant additions of 
11, cafting off 30; fuppoliug the lunar month to confilt 
of 29 and 30 days, and the civil year of 365 days, witha 
biffextile every fourth year. This natural order of the 
epacts is fuch as was eftablifhed by the council of Nice, 
A.D. 325. 

Gold. Gold. Gold.| _— 
Numb.| Epaés. Nom Epaéts. | Numb. Epatts. 

I Bal XVII 13 SOME 
2 XXII 8 | XXVIIT| 14 IV 
3 Ill % XV 

eel, XXVI 
5 XXV Vil 
6 VI XVIII 

DBA 19.8 

Again, as the new moons are the fame, that is, as they 
fall on the fame day every 19 years, fo the difference be- 
tween the lunar and folar years is the fame every 19 years. 
And becaufe the faid difference is always to be added to the 
lunar year, in order to adjuft or make it equal to the folar 
year; hence the faid diferente refpectively belonging to 
each year of the moon’s cycle is called the “ epact of the 
faid year,’ that is, the number to be added to the faid year, 
to make it equal to the folar year, the word being formed 
from the Greek sxeyw, induco, intercala: 

Upon this mutual refpeé&t between the cycle of the moon 
and the cycle of the epaéts, is founded this rule for find- 
ing the Julian epaét, belonging to any of the moon’s cycle. 
Multiply the year given ee the moon’s cycle into 11; and 
if the produé be lefs than 30, it is the epaét fought ; if the 
product be greater than 30, divide it by 30, and the re- 
mainder of the dividend is the epaét. Tor inflance, we 
would know the epaét for the year 1712, which is the third! 
year of the moon’s cycle. Wherefore 3 is the epatt for 
1712, for 11 xX 3 = 33, and 33 being divided by-3o, there 
is left three of the dividend for the epaét. But the dif 
ference of the Julian and Gregorian years being equal to 
the excefs of the folar above the lunar year, or 11 days, it 
happens that the Gregorian epaét for one year is the fame 
with the Julian epa& for the preceding year. v 

By the help of the epact may be found what day of any 
month in any year the new moon falls on, thus: to the 
number of the month, from March inclufively, add the 
epact of the year given: if the fum be lefs than 30, fubtraé 
it out of 30; if greater, fubtraé it out of 60; and the re- 
mainder will be the day whereon the new moon will fall. 

If the new moon be fought for in the month of January 
or March, then nothing is to be added to the epact; if for 
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EPAMINONDAS. 

Thebes was taken by tke Lacedemonians, and Pelopidas 
with others attached to liberty and independence were ex- 
pelled, but Epaminondas was fuffered to remain, as one 
whofe poverty avd philofophy would prevent him from 
taking any part in political concerns, When the exiles, 
about four years afterwards, regained the city, they were 
joined by Epaminondas, and the Thebans regained their 
iberty. Thefe two friends concurred in improving the 
military difcipline of their fellow-citizens; and Epami- 
nondas in particular took pains by his counfel and example, 
i promoting among them that frugality and contempt of 
pleafure which lie at the foundation of all manly exertions. 
By fuch condu& he gained the confidence of the Thebans, 
and being raifed to a high rank in the army, he was de- 
puted asa delegate to Sparta for the purpofe of negocia- 
ting a peace. On this occafion, when the other deputies 
were overawed by Agefilaus, who guided the operations of 
the Lacedemonians, Epaminondas afferted the dignity of 
his character as the reprefentative of an independent ftate, 
and infifted that the Thebans fhould retain the fame autho- 
rity in Beotia with that of the Spartans in Laconia, The 
Spartan king was incenfed, and war was immediately de- 
clared againft the Thebans. ‘The Lacedemonians gave or- 
ders to their king Cleombrotus, to march into Beeotia at 
the head of an army confifting of 10,000 foot foldiers and 
1000 horfe. The army of the Thebans was made up of 
only 6009 infantry and a {mall body of cavalry ; but Epa- 
minondas commanded it, and under him was Pelopidas. The 
two armies met at Leuétra, a {mall town of Beeotia, and 
on the 8th of July, B.C. 371, a battle was fought, which 
by the wifdom and valour of Epaminondas terminated in 
the defeat of the Lacedemonians, and the death of Cleombro- 
tus. It afforded fingular fatisfaGtion to the vitorious general 
that his father and mother had lived to witnefs the glory he 
now acquired. ‘T'wo years after (B.C. 369) Epaminondas and 
Pelopidas were nominated Bzotarchs, or chiefs cf the Beeotian 
league. The concurrence of circumftances, mutual efteem, 
friendfhip, and an uniformity of fentiments and views, form- 
ed an indiffoluble union between thefe two great men, 
With Pelopidas, the companion of his labours and his glory; 
Epaminondas entered Peloponnefus, fpreading terror and 
defolation through the ftates in alliance with Lacedemon, 
haftening the defeGion of others, and breaking the yoke 
under which the Meffenians had groaned for centuries. 
Seventy thoufand men of different nations marched under 
his orders with an equal contidence, and he led them on to 
Liacedemon. Acgefilaus, apprifed of his approach, was 
anxious and alarmed; but fuch was his refiftance, and the 
delay occafioned by it, that Epaminondas thought it moft 
prudent to retreat. After quitting the Spartan territories, 
he rebuilt the ancient city of Meffene, and recalled its 
difperfed inhabitants from the furrounding countries, in 
which they had long lived as aliens. It was the eftablifhed 
rule of the Berotian league, that the chiefs fhould hold 
their office only for a year, and then refiga to their fuccef- 
fors. Epaminondas and Pelopidas, however, retained their 
authority four months longer than the term preferibed by 
law. For this they were accufed, and judicially profecuted. 
Pelopidas pufillanimoufly funk under the charge; but Epa- 
minondas appeared before his judges with the fame tranquil- 
lity as at the head of his army, and thus addreffed them: 
«The law condemns me, I merit death, I oaly demand that 
this infcription be engraven on my tomb: the Thebans 
have put Epaminondas to death, becaufe at Leu@ra he 
forced them to attack and vanquith thofe Lacedemonians, 
whom they did not before dare to look in the face; becaufe 
bis viGory faved his country, and reitored liberty to Greece ; - 

becaufe under his command the Thebans befieg ed Lacedz« 
mon, which deemed herfelf too fortunate to efcape from 
ruin: and becaufe he rebuilt Meflene, and furvounded it, — 
with ftrong walls.’ ‘The people prefent applauded this. 
{peech, and the judges did not dare to condemn Epami- 
nondas. In the next year Epaminondas marched again into 
Peloponnefus to aid the Arcadians againft the Spartans ; and 
having taken fome towns and laid waite the country, he 
marched to Corinth, which was fuceetsfully defended 
againft him. Upon his return, fo uncertain is popular fa- 
vour, he was deprived of his command, and reduced to the cons _ 
dition of a private citizen. After fome time, an army being 
fent to refeue Pelopidas, who had been feized and imprifoned 
by the tyrant Alexander the Pherean, Epaminondas ferved 
in it as a private foldier, and in that hum le rank preferved 
the army from being utterly deftroyed. His fellow-citizens 
reinftated him in his command, and fent him with frefh 
forces to recover his friend, whofe life was fuppofed to ve 
in imminent danger, Alexander was fo intimidated that he 
acquiefced in a ceffation of arms, on condition of releafing 
Pelopidas and another deputy. Thebes had now arrived at 
fuch a degree cf importance among the Grecian flates, as 
to be preferred to Sparta and Athens by the Perfians, who, 
therefore, wifhed ta enter into a treaty with the Thebans, 
Pelopidas concluded the treaty, though the Theban allies 
demurred againft it. Epaminondas was therefore deputed 
with an army to force the Achzans to continue the alliance ; 
and in this bufinefs he fucceeded, and a general peace foon 
followed. Epaminondas wifhed to render his country as 
powerful by fea as it was by land; and with this view he 
was deputed to negociate with the Rhodians, Chians, and 
other maritime people. The Thebans were {till purfuing 
their ambitious defigns; and Epaminondas marched a 
powerful army into Peloponnefus: but, as a confederacy 
was formed agzinft the Thebans, the troops of which af- 
fembled at Mantinea, Epaminondas, apprehending that 
Sparta would be left defencelefs, made a fudden march in 
order to furprife it. But Agefilaus was ready to receive 
him. Informed by a deferter of Epaminondas’s march, he 
returned home with extraordinary celerity, and placed his 
foldiers in the moft important ftations. ‘The Theban gene- 
ral ordered feveral attacks. He had penetrated to the 
forum, and made himfelf mafter of one part of the city, 
when Agefilaus, then near 80 years. of age, lifteaing only 
to the dictates of defpair, rufhed into the midft of danger, 
‘and feconded by the brave Archidamus his fon, repulfed 
the enemy and compelled them to retire. Epaminondas_ 
was not molefted in his retreat ; but a vi€tory was become 
neceffary, that the failure of his enterprife might be for- 
gotten. He therefore marched’ fuddenly to Mantinea, ex- 
pecting to find it unguarded ; but here he was difappointed. 
He determined, however, to rifk a battle for the purpofe’ 
of retrieving his honour. The army of the Lacedemonians 
and their allies confifted of more than 20,c00 foot and near~ 
2000 horfe; the army of the Theban league of 30,000 in= 
fantry and about 3000 cavalry. Never did Epaminondas 
difplay greater abilities than on the prefent occafion; fo 
that the enemy, difmayed at his appearance, betook them-" 
felves to flight. But whilft he was purfuing them with 
great ardour, they fuddenly rallied, and poured upon him’ 
a fhower of darts. At length one of them pierced his brealt 
with a javelin, the point of which was left in his body. 
When he was carried off the d to his tent, and had? 
recovered his {peech, ‘his firft queftion.was, what was be- 
come of his fhield? when it was brought him, he kiffed it” 
as the inftrument of his labours and his glory. He then in=* 
quired. concerning the event of the battle ; and = ine 
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Formed that the Thebans were victorious, he faid, * It is 

declaration, “I die unconquered. 
_ to conelude a peace.” 
_he expired, B.C. 363. 

ad 

Agefil. 

” well; I have lived long enough ;”’ or, as others report his 
Advife the Thebans 

The javelin being then extracted, 
Epaminondas was never married ; 

and he feems to have regarded celibacy as moft favourable 
to his philofophical purfuits in private life, and to his ative 
fervices ina public ftation. On the plain where he fell, two 
monuments were raifed to him, viz. a trophy and a tomb. 
Epaminondas is reprefented by Cicero as one of the greateft 
men that any age or nation ever produéed: and why, it is 
faid, fhould we not grant this honourable diftinGtion to the 
general who perfected the art of war, who eclipfed the 
‘glory of the moft renowned commanders, and who was 
never yanquifhed but by fortune; to the ftatefman, who 

. ‘gave to Thebes a fuperiority fhe had never poflefed, and 
which fhe loft immediately upon his death; to the nego- 
‘ciator who, in the general aflemblies and congreffes of 
Greece, always maintained a fuperiority over the other 
Grecian deputies, and found means to retain in the alliance 
of Thebes, his country, even the ftstes who were jealous 

of the growth of this new power; to the man who equalled 
in eloquence the greater part of the Athenian orators, was 
no lefs devoted to his country than Leonidas, and perhaps 
more juft even than Aniftides? Travels of Anacharfis, 

Corn. Nep. Vit. Epam. Plutarch Vit. Pelop. & 
Univ. Hift. vol. v. and vi. 

EPANALEPSIS, Exavernlis, called alfo Epanadiplofis, 
in Rhetoric, the repetition of the fame word in the beginning 
of one fentence, and at the end of another. Thus Virgil, 

«« Ambo florentes ztatibus, Arcades ambo.” 

Such alfo is the expreffion of Plautus (Amph. A&G ii. 
c. 2.v. 21.); “ Virtue contains all things: he wants no 
ood thing who has virtne.”” The figure is the fame; 

vol. ii. 

_ though the principle is lefs honeft, which occafions the ad- 
vice given by the writer in Horace, (Epift. i. 1. 65.) “ Get 
money, if you can, honeftly ; but, however, get money.”” 
This figure adds force to an expreffion, when the principal 
thing defigned to be conveyed is thus repeated, fo as to leave 
its bfipeelton laft upon the mind. And the beauty is heighten- 
ed, when the fentence has an agreeable turn arifing from two 
“oppofite parts; as in Cicero’s compliment to Cefar, (Pro 
Marcell. c. 6.) : ** We have feen your victory terminated 
‘by the war: your drawn {word in the city we have not 
feen.”” Hermogenes (Sturm. de Univerf. Eloc. p. 410.) 
alls this a circle, becaufe the fentence returns again to the 
fame word. See AnapiPLosis. 
EPANAPHORA, Emayaforu, the fame with anaphora. 

_ EPANA'STASIS, (from em, and wucTnst, to excite,) in 
Surgery, a tumour, or tubercle. 

’ EPANASTROPHE, Eauuspofn, in Rhetoric, the fame 
4with what is otherwife called anadiplofis. 

EPANCYLO'TUS, (from <x, and ayxvros, crooked), 
4in Surgery, a bandage defcribed by Oribafius. 
EPANODOS, Ewzasodo:, in Rhetoric, an inverfion of a 

Fentence, or a repetition of the fame words in an inyerted 
vorder ; thus: 

« Nox brevis nimis, ah! nimis brevis nox.’? Voff. Rhet. 
lib. v. p. 298. 

‘ This figure comprehends both anadiplofis and cpanalep- 
fis ; for it both begins ‘and ends with the fame word, and the 
fame word is likewife repeated in the middle. This turn 
“of expreffion has a beauty in it, and fhews a readinefs of 
thought. Minutius felix has given.an example of it, when 
hie is expofing the folly of the Egyptian fupertftition. 
This,” a he, “ with Cynocephalus, and. her priefts, 
Wow. XIII. 

-of the prophet (If. v. 10.) 

"EPs 
laments, bemoans, and feeks her loft fon; her attendants 
beat their breafts, and imitate the grief of the unhappy mo- 
ther: ina little time the fon is found, upon which they all 
rejoice. Nor do they ceafe every year to lofe what they 
find, or to find what they lofe. “Andis it not ridiculous to 
lament what you worfhip, or to worfhip what you lament ?”” 
This figure ferves likewife to illuftrate and enforce the fenfe 
by fetting it in two oppofite views. Such is the expreflion 

“* Wo unto them, who call 
good evil, and evil good : who put darknefs for light, and 
light for darkuefs.’” 

EPANO RTHOSIS, or Correction, in Rhetoric, a fi- 
gure by which the orator revokes and correéts fomething be- 
fore alleged, as too weak, and adds fomething flronger and 
more conformable to the paffion by which he is agitated. 

Vhe word is formed of o;40:, right, flraight ; whence 
ofan, L flraizhten s cvopon, erxxvopdow, T redrefs, fraighten, 
corred, and saxo wric, cortedion. Accordingly the Latins 
call it correction and emendatio. E 

This figure is ufed in different ways. Sometimes one or 
more words are recalled by the fpeaker, and others fubfti- 
tuted in their room. «At other times, without recalling 
what has been faid, fomething elfe is introduced as more 
fuitable, inftances of both kinds follow. 

Such, e¢. gr. is that of Cicero for Celius: « O ftultitiat 
ftultitiamne dicam, an impudentiam fingularem? Oh folly! 
folly did I call it, or rather intolerable impudence?”? And 
in the firft Catilinarians “ Quanquam quid loquor? Te ut 
ulla res frangat? Tu ut unquam te corrigas? T'u ut ullam 
fugam meditare? Tu ut ullum exilium cogites? Utinane 
tibi iftam mentem dii immortales donarent.’? Thus alfa 
Terence, in the Heautontimo-rumenos, introduces his old 
man Menedemus, faying. 

*¢ Filium unicum adolefcentulum 
Habeo. Ah! quid dixi habere me? imo habui, Chreme. 
Nunc habeam necne, incertum eft.”? «* I have an only fon, 
Chremes. Alas! did I fay, that I have? I had :indeeds 
but it is now uncertain, whether I have er not.” 

Cicero, in his defence of Milo, {peaking to the judges-con- - 
cerning Clodius fays; “ Are you only ignorant, what laws, 
if they may be called laws, and not rather torches and 
plagues of the ftate, he was about to impofe and force upon 
us?”? Again, in his defence of Plancius he fays: “ What 
greater blow could thofe judges, if they are to be called judges, 
and not parricides of their country, have given to the ftate, 
than when they banifhed him, who, when pretor, freed the 
republic from a neighbouring war, and when confal from a 
civil one?”’ Here he is Speaking of Opimius: but in commend- 
ing the moderation.of Lucius Mummius who did not enrich 
himfelf, but his country, by demolifhing the wealthy city of 
Corinth, he thus recalls his »vhole expreflion, and by giving 
it anew turn, heightens the compliment he defigned him. 
** He chofe rather,”’ fays he, * to adorn Italy, than his own 
houfe, though by adorning Italy his houfe feems to have 
received the greateft ornament.”? De Off. 1, ii, c. 22, 
Sometimes the correction is made by fubltituting fomething 
contrary to what had been faid ‘before : as in the following 
paflage of Cicero (Philipp. jii..c. 2.) : « Cxefar? (meaning 
Augoftus), “though but a youth, by an incredible and 
farprifing refolution an@ courage, when Antony was mott 
enraged, and we dreaded his cruel and pernicious return 
from Brundifium, at a time when we neither afked, nor 
expected, nor defired it (becaufe it was thought impoflible ) 
railed avery powerful army of invincible veterans, to effect 
which he threw away his whole eftate. Although J have 
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ufed an improper word ; for he did not throw it away, but 

employed it for the fafety of the government.” At other 

times, as we have before obferved, the correction is made by 

adding a more fuitable word, without any repetition of the 

former. Thus Cicero, after he has inveighed again{t the 

crimes of Verres (lib. ii. c. 29.) breaks out into this pathetic 

exclamation: ** O the clemency, or rather wonderful and 

fingular patience of the Roman people ?”” The word clemency 

not being, in his a prehenfion, {trong enough, he adds 

patience, as better anfwering his purpofe. The fudden and 

unexpected turn of this figure gives a {urprife to the mind, 

and by that means renders it the more pathetic. 

EPANTHE’SMA, or Epantuisma, (from em, and 

wbo:, a flower), in Surgery, an efflorefcence; exanthema. 

EPAPH &’RESIS, (from «x, importing a repetilion, 

and aQaspnosc, a removal). In Galen it is employed in the 

fenfe of a repeated evacuation by bleeding. : 

EPARCHA, in the Mufic of the Ancients. Pollux, 

(Onomatt. lib. iv. cap. 9.) tells us, that the eparcha was one 

of the ftrains of the Citharian mode, according to the divifion 

of Terpander. It was probably the prelude, for that is the 

fignification of the word eparcha. 
EPARCHUS, Ewapyos, an officer under the Greek 

emperors of Conftantinople, who had the command of the 

uards, or government of a province. Hse 

EPARER, in the Manege, is uled to fignify the flinging 

of a horfe, orhis yerking or ftriking out with his hind legs. 

In caprioles, a horfe muft yerk out behind with all his force; 

but in ballottades he ftrikes but half out ; and in croupades 

he does not {trike out his hind legs at all. All horfes that 

verk are reckoned rude. See YERKING. 

EPA'RGEMOS, (from ex, and agy:yor, fignifying a 

white ulceration, or opacity of the eye), in Surgery, an 

epithet applied to a perfon affe€ted with the diforder called 

argemon. 
EPARITA, in the Materia Medica, a name given by 

Paracelfus to a fort of fine earth, ofa liver colour, feemingly 

the fame with the Tokay bole. 
EPA'RMA, or Era’rsis, (from ex, and asjw, to elevate, ) 

in Surgery, a tumour of any fort. The term, however, is 

ufually confined to a {welling of the parotid gland. 
EPARRES, in Geography, a {mall town of France, in the 

department of the Ifére, near Vienne. 
EPAULE; or Esraute, in Fortification, the fhoulder 

of the baftion, or the angle made by the face and flank, other- 

wife called the angle of the epaule. See Bastion and 

ANGLE. ; 

The word is pure French, and literally fignifies /houlder. 
Epauce en dedans, inthe Manege, aleffon of late inven- 

tion, which, rendered into Englifh, denotes that attitude 

in which, as the horfe goes forward, he is fo bent through 

his whole frame, that if he goes to the right hand, he muft 

crofs the right foreleg over the left, and fo wice ver/a ; or, 

in the language of the Manege, his inner fhoulder, or leg, 

over the outward. The old mafters worked their horfes 

upon circles, when they intended to fupple the fhoulders and 

haunches; but to this mode of working upon circles, it has 

lately been objected that it conftrains the fore-part too much, 

and throws the horfe upon his fhoulders. To remedy this 

evil, M. de la Guerrinieré, an accomplifhed horfeman at 

Paris, invented the leffon called “ epaule en dedans,” and 
eftablifhed it in his Manege. This new method, however, 

differs very little from the old pra€tice, to which it owes its 

erigin, and from which it is extraGted and formed. The 
only objection againft, the circle is, that the horfe, when 
worked circularly, has his haunches too much at liberty, 
by which means the weight of his body is thrown upon his 

EPA 
fhoulders, which are thercby impeded in their motion 5 and 
the animal compelled to work in a manner direétly oppofite 
to what he fhould do. The blame, however, inftead of 
being laid on the circle, fhould have been aferibed folely to 
the le and fenfelefs manner in which horfes were formerly 
worked init ; when heavy large bitts and cavefons were ufed, 
with which the heads of horfes were loaded, and brought 
down to a level with their knees, fo that they carried them, 
like rams, when they fight, and batter one another with their 
foreheads, Had thefe old praétitioners known the advan= 
tage, and, indeed, the neceffity of raifing the head, in order 
to prefs and bend the haunches, and of doing this by means 
of a {nafle with double reins, one being tied over the 
withers, on the oppofite fide to which the horfe ie to turn,, 
the head would at once have been raifed, the outward 
fhoulder brought in, and the horfe bent from nofe to tail 5 
but this difcovery was referved for fir Sidney Medows, who 
has made many importent improvements in the art of horfe~. 
manfhip. Berenger’s Hift. &c. of Horfemanfhip. vol. ii. 
EPAULEMENT. In treating of the enfilade,. we had 

oceafion to notice this part of the defences of batterios:ex- 
pofed to a flanking-fire. The defignation is derived from 
the French word epaule, meaning “ a fhoulder,”? to which 
the epaulement bears a ftrong refemblance. Wherever a 
work, whether on the defences, or in the approaches of the 
befiegers, is fubje€t to be enfiladed, and efpecially where 
that enfilade is dire@, it becomes indifpenfibly neceffary to: 
raife an epaulement, for the purpofe of warding off the fhot. 
The thicknefs of fuch a buttrefs muft always be proportioned: 
to its height, which again muft be carried up fo far as may 
render the fartheft gun, upon the battery tobe fecured, fuf- 
ficiently fafe from the ordinary /obs of fhot fired en ricochet, 
as well as fuch as may enfilade by defcent. A general rule 
may be eafily formed ; namely, that the epaulement fhould. 
be full as thick as the parepet, be about ten feet, if prac-. 
ticable, beyond the prolonged line of the inner revetement: 
of the terre-pleine, and he raifed high enough to make an 
angle of ten degrees from the horizontal ; the farther end of 
the battery being the angular point formed by the meeting 
of the terre-pleine, with a line drawn from the creft of the 
epaulement. If this proportion be properly attended to, 
it will be almoft impoffible to enfilade the defences with. 
effect ; becaufe few ricochet fhots, fired at an angle of ten. 
degrees, will rife more than eight at their fecond flight. 
This mode gives a kind of itandard, which proportions the 
height of the buttrefs to the length of the battery it is to. 
protea. : ; 

Where there is {pace for fuch a work, it is often found” 
highly advantageous to raife cayaliers at the extremities of 
the baftions, &c. which by their height ferve as epaulements 5, 
but, as fuch defences, when they fall into the hands of the 
befiegers, not only afford a lodzment, but command the ad- 
jacent works, it is a neceflary they fhould be 
ruined ; fo that they may be completely annihilated when- _ 
ever they are wrelted fronr the defenders. It being a gene- 
ral rule, that the creft of the parapet fhould be full feven 
feet in height, very little elevation thereof will make a com- 
petent epaulement fora battery of {mall force, and efpecially 
where the cannon are placed as clofe up to the flank as cir- 
cumftances may admit. This cannot be done fo eafily in~ 
faliant angles which are acute, that is, under 90°; but, in 
the flanked angles of baftions, &c. is generally very prac- 
ticable. In the batteries and places of arms conftructed 
by the befiegers, the epaulements may be made within ten 
feet of the outer cannon, and may be run up to any height, 
provided they do not obftru& the operations of other bat- 
teries ; which, indeed, can be the cafe only in very peculiar — 
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fituations. The beft engineers recommend, that the epaule- 
ment fhould be merely temporary, except at the orillons 
on the extremities of the flanks of baltions, where they are 
always requifite to prevent fuch {hots as may pals over the 
proximate baition, when its angle or face may be battered, 
from enfilading the battery or the face of that baftion next 
to fuch orillon, When made on emergency, fand bags are 
found to anfwer admirably in the conftrution of epaule- 
ments; but when intended to be permanent, the buttreffes 
fhould be made of the firmett foil, well compacted, and pro- 
erly gazoned (/,¢.turfed.) As we have remarked, while 
odin of enfilades, no mafonry fhould be expofed in the 
-con{truétion of epaulements any more than in traverfes and 
‘parapets ; on account of the incalculable mifchief done by 
‘the numerous fplinters which are knocked off by fuch fhots 
as {trike thereon. 
EPAULETTE, is a difinguifhing ornament, worn 

upon the fhoulders of commiiioned and of non-commiffioned 
¥ 
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’ the fancies of the commandants refpectively. 

officers of fome defcriptions. The epaulette is always 
‘made to correfpond in colour with the bindings and lace of 
the uniform ; therefore where yellow biading is in ufe, gold 
embroidery, &c. are employed, and where white binding is 
adopted, filver embroidery only is fuitable. The military 
fervice is by no means uniform inthis ornament, fome being 
epaulettes of one, fome of another pattern ; according to 

The general 
rule is, that all general and field officers, as weli as all iu- 
perior ftaff officers, wear two epaulettes, the reft of the 

_ officers in a corps wearing but one. Though, as above flated, 
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' pofe of admitting a belt to pafs underneath. 

variety obtains, yct the generality confift of a-rich ttrap, of 
gold or filver lace, cufhioned below, to give it a {quare ap- 
pearance upon the fhoulder, and ornamented at its lower 
extremity with rich bullion, and fringe of a correfponding 
defcription; the upper end ordinarily faftens under, or on 

_ the cape, to a button; fome being moveable, for the pur- 
The flank 

companies, z.¢. the grenadiers and light infantry, generally 
“wear wings, not altogether unlike crefcents as they fit on 
the fhoulder; of thefe the edges are ornamented with 
fhorter bullions and fringe than are ufed in epaulettes. 
Some wings have fhoulder-ftraps, others have none; and 
dome are ribbed, or ftriped with narrow lace ; but the gene- 
rality are plain. In the navy, only large gold epaulettes 

are worn; all captains having two, and all under that rank 
but one. Formerly fhoulder-knots, precifely refembling thofe 
in ufe among fervants, were worn by many corps, efpecially 
the artillery, Thefe originated in the ufe of chains, fuf- 
pended from the collar down the arms, for the purpofe of 

_ ‘warding off the cuts of fabres ; but they ultimately became 
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merely decorative, and were from that period made of filver 
cords, plaited, looped, aud tagged, which hung down gene- 
rally in front of the fhoulder. For the fame purpole of 

“defence, the cavalry have in fome inflances adopted a lami- 
_ nated epaulette, confifting of metal plates of various patterns, 
but commonly c'rcular or oval, overlapping each other a 
little, fo as toallow due play to the limb, yet forming no flight 
tefiftance againft a fabre. It cannot be expected, that the 
Shoulder fhould altogether efcape injury, even though the 
<8 of the weapon fhould be averted ; fince the ordinary 
orce of an attempt to cut down the fhoulder muft prove. 

extremely painful, and generally benumb the part for a 
while ; or eventually he a bruife of fome confequence. 

It is evident, from what we have detailed, that the epau- 
Tette may be confidered as the type of a certain portion of 
armour, in ufe not many years ago ; but which has become 
Tefs neceffary fince difcipline has empowered infantry to refift 
cavalry ; aud as the former laid afide their broad-{words in 
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deference to the adoption, and to the fuperiority of the 
mufquet and bayonet. 

Though, in foie parts of the Britifh fervice, the corporals 
ftill wear short fhoulder-krots, and the ferjeants retain their 
epaulettes, both being of cotton, worfted, or filk, the 
generality of them now wear the diftinguifhing marks of 
their refpective ranks, in the form of fleches, or angular 
lacings on their fleeves. Some variation exiits in this par- 
ticular, according to the nature of their employ; but, in 
general, one, two, and three fleches are the ordinary indica- 
tions of rank. Thus, where an order of merit is eftablifhed 
among the privates, fuch as appertain thereto wear one 
fleche, the corporals having two, and the ferjeants three. 
This mode does not, however, feem to carry fo much noto- 
riety with it as the epaulette, which can be feen both from 
before and from behind the individual wearing it; whereas 
the fleche can be diftinguifhed but in one particular point of 
view. f 

LE PEE, in Geography, a port of Africa, in the country 
of Benin. 
EPEMBOLE, EazuEorx, in Rhetoric, the fame with 

parembole. 

EPENCRANIS, a name by which fome of the old 
authors, particularly Erafiftratus, have called the cere- 
bellum. r 

EPENDYTES, Eqssdures, among the Greeks, a gar- 
ment worn under the pallium, and above the interula or 
inner coat, called, in Greek, imoduris. 
EPENTHESIS, formed of ETS, EYy and riBnpcty q- d. 

exe7iOnus, infero, immitio, in Grammar, the addition, or in- 
fertion of a letter or fyllable, in the middle of a word; as 
relligio for religio, Mavors tor Mars, alituum for alitum. 
Virg. fin. lib. vii. ver. 27. 

In the Hebrew language, there are fome letters which 
are calied epenthetic, and they occur without any apparent 
necefiity in the middle of words; fuch are IN: Mafclef’s 
Heb. Gram. v. i. p. 191. 
EPERIES, in Geography, a town of Hungary, cele- 

brated for its mines of falt; 20 miles N. of Cafchau., 
EPERLANUS, .in Jchihyology, a nzme fometimes 

given, on account of its pearl colour, to the {melt. See 
Saumo Eperlanus. 
EPERLEQUE, in Geography, a town of France, in. 

the department of the Straits of Calais; 2 leagues N.W. of 
St. Omer. 
EPERNAY, or Espernay, an ancient and handfome 

town of France, in the department of the Marne, chief 
place of the diftrié of the fame name, with a pcoulation of 
4439 individuals. It is pleafantly. fituated ou the river 
Marne, 21 miles N.W. of Chalons fur Marne, 18 miles S. 
of Rheims, and 88 miles IE, by N. of Paris, N, lat. 49° 2!. 
The canton has a territorial extent of 110 kiliometres, 11 
communes, and 13,958 inhabitants. 

As chief place of a diftri€t, Epernay has a fub-prefeet, a 
ranger, a court of juftice, and a regilter office. There are 
feveral manufaétures of woollen ftuffs, hofiery, cutlery, 
leather, and writing-paper; but the moft remarkable is that 
o a fort of glazed earthen-ware, which {tands the hotteft 
re. 
The diftri& of Epernay has 10 cantons, 215 communes, 

and 87,413 inhabitants, on a territorial extent of 25924 
kiliometres. Its foil is uncommonly fertile, and produces 
corn, but efpecially that excellent red and white champaign 
of the very firft quality, which is fo much fought for all 
over the world. LEpernay is the centre of the beft cham- 
paign wines; its own vineyards and thofe of Ay produce 
the beft; and the town has a great trade not only with 
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thefe, but alfo with the famous wines of the hills of Haut- 
villiers, Pierry, and Cumieres, which are not far diftant. 
EPERNON, a town of France, in the department of 

the Eure and Loire; 4 leagues N.E. of Chartres. 
EPERON, in Natural Hiffory, the fpur-fhell, fo called 

from its refembling, in fome degree, the rowel of a fpur. 
It is a fpecies of {nail, of the round-mouthed kind, or clafs 
of the cochlez lunares; all its volute are furrounded with 
double rows of prickles. See Lunaris Cochlea. 
EPERONNIER, in Ornithology. See Payo Bical- 

éaratus. 

EPERUA, in Botany. See Dimorrxa. 
EPERVIER. See Farco. 
EPERVIERS, in Natural Hiffory, a name given by 

the French authors to a clafs of butterflies, which make the 
fixth in Reaumur’s method. _They have a way of paizing 
themfelves on the wing in the manner of kites, and other 
birds of prey ; and always live upon the wing, never fettling 
themfelves upon the flowers they feed upon, but keep flying 
with a humming noife like a humble bee, while they thrult 
in their trunk and fuck the juices of the Hower. 
EPETIUM, in Ancient Geography, a town of Illyria, 

on the coaft of Dalmatia, between Salone and Pegentium, 
near the mouth of a river, now called Xarnouvriza. The 
town which has fucceeded to Epetium is named Strobez. 
EPHA, a dry meafure in ufe among the Hebrews. 
The epha was the moft common meafure they ufed, and 

that whereby the reft were regulated. It is commonly fup- 
pofed that the epha, reduced to the Roman modius, con- 
tained four modii and a half. Now the Roman modius of 
grain or flour contained twenty libre or pouwds, confe- 
quently the epha weighed ninety pounds. Dr. Arbuthnot 
reduces the epha to three pecks three pints, Englifh mea- 
fire. See Measure. : 
EPHALGIA, in Ancient Geography, now Elpifura, a 

town of Afia, in Mefopotamia, upon the banks of the 
Euphrates, W.N.W. of Circefium. 
EPHEBEUM, E¢@nCasov, in Antiquity, the place where 

the ephebi or youth exercifed; or, as fome fay, where 
thofe who defigned to exercife met, and agreed what kind 
of exercife they fhould contend in, and what fhould be the 
victor’s reward. 
EPHEBI, E?r€o, among the Athenians, a defignation 

iven to their young men when they arrived at eighteen 
years of age, at which time they had their names entered 
in a public regifter. Pott. Archeol. Grec. lib. 1. cap. 9. 
tom. 1. p. 48. 
EPHEDRA, in Botany, (<¢e3px Is an ancient name for 

a-climbing or parafitical plant, and exprefles a fitting upon 
any thing ; hence it feems to allude to the fquat or decum- 
Bent-and crowded habit of this fhrub.) Sea fide Grape. 
Einn. Gen. 532. Schreb. 707. Willd. Sp. Pl. v. 4.858. 
Mart. Mill. Dict. v. 2. Juff. 411. Clafs and order, Dio- 
ceia Monadelphia. Nat. Ord. Conifere. 

Gen.Ch. Male, Ca/. the {cales of a catkin, few, fingle- 
flowered, roundifh, concave, each the length of the pe- 
rianth, which is of one leaf, cloven half way down, roundifh, 
inflated, comprefled, fmall-and blunt. Cor. none. Stam. 
Filaments feven, united into an awl-fhaped column, cloven 
at the top, and longer than the calyx ;. anthers roundifh, 
turned outwards,.four of them below the reft: Female, 
Cal. Perianth five-fold; one placed upon. another fo that 
their fegments are alternate, forming an ovate figure ; each 
is nearly ovate, of one leaf, cloven, the outer or iower ones 
fmalleft. Cor. none. Pi/?. Germens-two, ovate, the-fize 
of the innermoft perianth on which they ftand; ftyles two, 
imple, thread-fhaped, fhort; ftigmas imple. eric, none: . 
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except the perianths, all become fucculent and thickeneds 
conitituting a divided berry. Seeds two, ovate, acute, cone 
vex on one fide and flat on the other, compreffed by the 
erianth which inclofes them on every fide. : 4 
Eff. Ch. Male, Calyx the fcale of a catkin, in two 

fegments. Corolla none. Stamens feven. Anthers four 
iSfetior three fuperior. Female, Calyx cloyen, five-fold. 
Corolla none. Piitils two. Seeds two, inclofed in the 
pulpy calyx. 

“he {pecies known are but two, 
1. E. diflachya. Linn. Sp. Pl. 1472. 

t. 92. 
f. 2.) «* Flower-ftalks oppofite. Catkins in pairs.”? Na- 
tive of various parts of the fouth of Europe, in a fandy foil. 
about the fhores of the fea or of lakes, flowering in June 
and July. It bears our climate, efpecially if led upright 
againft a wall. A fine bufh of this kind may be feen in the 
Oxford garden, ten or twelve feet high. It is a bufhy, 
{mooth, leaflefs fhrub, always green, with the habit of an 
Equifetum. The catkins are yellowifh. Berries fearlet, 
{weetifh, vifcid, eatable but not agreeable. 

2. E. monoftachya. Linn. Sp. Pl. 1472. (E. polygo- 
noides; Pall. Roff. v. 1. t.83.) * Flower-ftalks feveral. 
Catkins folitary.”” Native of Siberia. Linnzus fufpeéted 
this to be only a variety of the laft, and Pallas confirms his 
opinion. : 
EPHELUM, in Anatomy, is the place from the hy- 

pogaftrum, or lower part of the abdomen, to the fecret 
arts, : 
EPHE'LCIS, from «xs, and ZAxo:, an ulcer, in Surgery, 

a feab, or cruft, upon a fore—Alfo, a {mall portion of 
blood, voided by coughing. 
EPHELIS, from em and ‘aso, fun, a name ufed by the 

ancient writers on Medicine, for a diforder of the face, 
brought on by the fun and drying winds, and of the nature 
of what we call fun-burning. It was a certain roughnefs, 
hardnefs, and bad colour of the fkin. 

The ephelis, or fun-burning, is removed by an applica- 
tion of refin, to which a third part of foffile falt, and a little 
honey are added; but all thefe diforders, as alfo the unna- 
tural colour of cicatrices, are remedied by the following 
preparation, afcribed to Trypho the Elder: 

Take equal quantities of myrobolans, crocomagna, ci- 
molian earth of a blueifh colour, bitter almonds, the meals. 
of barley and bitter vetch, dyer’s weed ({truthium album) ; 
all thefe are to be triturated together, and made up with 
the moft fharp honey. With this preparation the parts 
affeCted are to be anointed at night ; and the medicine care 
fully to be wafhed off the next morning. James Med. Ditt. 
See FRECKLES. 

Duhamel Arb. 
(Uva marina; Ger. emac. 1116. f. 1, and 1117. — 

EPHEMERA, from ix} and juc3oa, a day, in Medicines - 
the name given by the Greek writers to the mildeft form 
of fever, which runs through its courfe within the period’ 
of one day. By the Romans the fame fever was termed. 
diaria, from dies, a day. 
A fever which terminates in the courfe of twelve, eigh= 

teen, or twenty-four hours, is not a common occurrence in. 
this climate ; unlefs the flight difturbance of the fyitem, 
which fatigue, repletion, a fleeplefs night, &c. induce, is, 
to be called an ephemeral fever: and fuch, indeed, appears - 
to be the diforder to which the term ephemera has been ap- _ 
plied by writers in general, and which conititutes the ephe- 
mera fimplex, or legitima, in their.nomenclature. When. 
the iébrile condition is more févere, and therefore of longer 
duration, extending to the-third or fourth day, by-a fole= 
cifm in language, it has been denominated ephemera extenfa, 
or ephemera plurium.dierum. Any flight fever, of three 

or 
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Or four days duration, is occafionally called an ephemera at 
prefent; the flight derangement of the habit, from the 
Operation of the caufes jult mentioned, being fearcely 
deemed a difeafe worthy Ty diftin& appellation. 

The ephemera fimplex is a flight febrile paroxyf{m, 
marked by languor, lofs of appetite, thirft, headache, and ~ 
flight pains in the limbs, with fome heat of fkin terminating 
in a gentle perfpiration, and with drynefs of the tongue and 

fauces. Thefe fymptoms, from their mildnefs, imply a 
very flight derangement of any of the funétions of the body : 
they originate from fome evident caufe of diforder in what 
have been abfurdly termed the non-naturals, and ceafe fpon- 
taneoufly when the influence of thefe caufes 10 longer 
operates, The mildnefs of the fymptoms, and the nature 
of the evident caufes, are mentioned as the principal means 
of difcriminating the ephemera from the various forms of 
continued fever at their commencement. Among the caufes 
of the ephemera are enumerated the various paflions of the 
mind, when ftrongly excited, ‘as grief, anger, joy, or care 
and anxiety, likewife lofs of fleep, exceffive heat of the 
weather, fatigue from labour or exercile, a fit of intoxica- 
tion or of Been, fudden expofure te cold, fafting, too 
great evacuations, &c. It is admitted, indeed, that many 
of thefe caufes occafionally give rife to continued fevers of 
long duration ; but, in thefe cafes, the attack is preceded 
by cold chills and fhiverings, by languor and laffitude, 
loathing of food, &c. and is accompanied by more fevere 
diforders of the funétions, as by violent headache, pains in 
the back and limbs, naufea or vomiting, with great anxiety 
and reftleffnefs. The prefence or abfence of thefe fymp- 
toms, in the commencement, will enable us to anticipate 
the future progrefs of the difeafe, whether it will be a mere 
ephemera or a more ferious continued fever. 

Befides the fimple ephemera, arifing from the caufes al- 
ready enumerated, which Sauvages has included under the 
four heads of ephemera plethorica, ephemera naufeativa, 

_ ephemera a frigore, and ephemera a calore, thofe flight fe- 
brile derangements, conneéted with bruifes, diflocations, 
parturition, congeftion of milk in the breafts, dy{menor- 
rhoea, &c. have been alfo defignated by the term ephemera ; 
which, in this cafe, is a fecondary or fy ptomatic ephemera. 
Avicenna, among the ancients, and Foreftus, among the 
modern phyficians, have made a {till more extenfive divifion 
of ephemera; namely, into as many fpecies as there are 
evident caufes which induce it. Hence they ufelefsly dif- 
tinguifh ephemera from grief, from joy, from hope, from 
fear, from thirft, from faiting, &c. 

The original fignification of the term implied a comple- 
tion of all the ftages of a fever, viz. the beginning, in- 
ereafe, acmé, and decline, (in the language of the ancients, ) 
within the compafs of a natural day. By this definition, 
Van Swieten obferves, the moft acute fevers, which often 
kill a patient in twenty-four hours, are excluded from the 
term; fince they do not arrive at their declenfion in that 
{pace of time, although they end in death. Yet Caius has 
defcribed that fatal epidemic, the /weating fickne/s, or 
fudor Anglicus, under the term of ephemera; becaufe, on 
the one hand, it often terminated in the fpace of twenty- 
four hours, by deftroying the patient; and, on the other, 
by a fweating, continued for the fame fpace of time, the 
patients were often cured. But in this cafe, though im- 
mediate danger was removed, yct great debility and other 
injuries to the funétions flill remained, for fome time after-- 
wards; fo that the difeafe belonged to the clafs of con- 
tinued malignant fevers, This difeafe, under the appella- 
tion of ephemera fudatoria, conftitutes the feyenth {pecies 
of Sauyages. It has been alfo denominated ephemera Bri 

tannica, ephemera maligna, ephemera Anglica peftilens, &ce 
See SwEaTinG Sickne/s. 

With refpect to the cure of the ephemeral fever, little 
remains to be faid. ‘The term implies that its natural ter- 
mination will occur within the period of a day, if left to it- 
felf: we here fpeak of the fimple ephemera, arifing from a 
flight temporary caufe. Abftinence alone, or the mott light 
and flender diet, with diluent drinks, is all that is required. 
The bowels may be opened by gentle aperients, as neutral 
falts, infufion of fenna, &c.: and this ought not to be 
omitted, where the difeafe has arifen from over-repletion, or 
intoxication ; in which cafe, it will contribute directly to 
remove the exciting caufe of the diforder. Thin drinks, 
fuch as fpring-water, or barley-water, acidulated or not 
with the juice of lemons, tea, or the infufions of other 
ere herbs, may be ufed, and animal food abftained 
rom. 
The fame treatment will be ufeful in the fecondary or 

fymptomatic forms of ephemera; in which cafes, howevers 
the cure or alleviation of the original diforder muft be the 
firft ftep towards removing the ephemera. See Galen 
Method. Medend. lib. viii. De Febribus, lib. i. &c. Wart 
Swieten, Comment. App. 728. Burferius Inftit. Med. 
tom. i. fect. 198. Sauvages Nof. Meth. clafsii. genus 1. 

Epuemera, in Extomol-gy, a genus of the neuroptera 
order. This genus has the mouth deftitute of mandibles ; 
feelers four, very fhort, and filiform ; jaws thort, mem= 
branaceous, cylindrical, and conneéted to the lip; anten- 
nz fhort and fubulate; ftemmata too large above the 
eyes; wings erect; the lower fmaller ;: tail terminating in 
briftles. , 

The ephemerz are proverbially a race of beings deftined’ 
to enjoy the funétions of life for a much fhorter period than’ 
any other animals. This is a popular opinion, and, in a 
partial view of their hiftory, not altogether incorrect ; but 
it muft be underftood only of the laft or winged ftate, after 
attaining which they exift but for a'few hours.. The dura- 
tion of this period varies in different fpeciés. It is devoted 
folely to the pleafures of fulfilling the ordinary purpofe cf 
nature, the propagation of their kind; in the accomplifh-- 
ment of which the ephemere may be obferved in myriads, 
during the fummer feafon, {porting on the wing, juft above 
the furface of the water. In the larvaand pupa ftates the 
ephemerz live one or'two years; and fome {pecies, it is be- 
lieved, live even three years from the time of hatching front 
the egg ftate, before they arrive at the perfeét form. The° 
Jarve are found in the water, wherein they conftantly re- 
fide, and are the favourite food of fifties. They are active, 
furnifhed with fix legs, a tail, fix lateral fins or gills, and 
prey on fmaller infeéts.. The pup, like the larve, are 
carnivorous, and refemble the former ‘tate, except ‘in having 
the rudiments of the wings apparent: The ephemere are 
fo abundant in fome countries, that they are ufed for the’ 
parpofe of manure; the fpecies-vulgata efpecially. This is 
the common prattice with the hufbandmen in Carniola. 
They are alfo yery numerous'on fome parts of the Rhine, 
the Maes, and Ifel. The feafon of their appearance in fucti 
multitudes continues, however, only for about, three days 
annually. ‘The ephemerm are arranged in two feétions;. 
according to the number of briftles‘at the extremity of« 
the tail. 

Species. 

* Tail with three hairs or briflles.’« 

Vurcara, Wings reticulated, and {potted with brown 5: 
body yellowifh, {potted with.black.. Scop, Donov. Brit. - 
Inf., Le 

Tnhabités 
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Inhabits watery places throughout Europe. 
Lutrea. Wings tranfparent, reticulated ; body yellow. 

Fabr. 
Native @f Europe, and is found in Britain. 
Maacinata. Wings white; exterior margin fufcous; 

‘body black. Fabr. 
Similar to E. vulgata, but fmaller. 
Vesperrina. Wings black; pofterior ones white. 

Linn. 
Native of Sweden, and other parts of Europe. 
Harrerata. Wings two, white; abdomen whitifh, 

with fufcous tail, Fabr. Phryganea cauda trifita, &c. 
Degeer. 

Inhabits ftagnant waters in the north of Europe. 
Inanis. Wings hyaline; body black; fegments of the 

abdomen from the fourth to the feventh pellucid. Linn. 
Native of Europe. 
Maroccana. Wings white, immaculate; body yel- 

lowifh. Fabr. 
Found in Morocco. ’ 
Brevicaupa, Wings two, cinereous, with a black rib; 

abdomen pale; tail brown. Fabr. 
A {mall fpecies, found in the vicinity of Paris. 

.** Tail with two hairs or briftles. 

Brocuusra. 
-yellow tubercles; tail yellow. 

Native of European.waters. 
Renoss. Wingswhite reticulated ; body brown. Fabr. 
Inhabits Denmark. 
Nicra. Body black; wings blackifh; pofterior pair 

very -{mall. - Linn. 
Defcribed by Linnzus as a native of Sweden; alfo in- 

habits other parts of Europe. 
CuxiciFormis. Wings white; body brown. Linn. 
Found in Greece by Pada; alfo in Sweden by Linnzus, 

and in France.by Geoffroy. 
Horaria. Wings white; thicker-margin blackifh. 

Linn. Lphenera minima, Swammerdam. 
Very abundant in Europe. 
Srriara. Wings hyaline, ftriated; thorax fufcous; 

abdomen white. “Fabr. Z£phemera mutica, Linn. Fn. Suec. 
An European fpecies. 
Dierera. Wings two; coftal margin brown, with ci- 

nereous fpots. Linn. 
The abdomen in this infe€&t is marked with red lines. 

“The fpecies inhabits Sweden. é 
Fuscatra. Wings hyaline; abdomen brown, with the 

bafe whitifh: legs pale. Fabr. 
ALzIPENNis. Wings white, immaculate ; 

pale at the bafe; tail blackifh. Fabr. 
This and the preceding inhabit France, and other parts 

of Europe, 
Norara. Yellow; wings white; abdominal fegments 

-with a fulcous fpot each fide. Linn. 
Ephemera notata and the three following are inhabitants 

of watery places in Europe. 
Tesracea. Wings brownifh; 

Moles of the feet fufcous. Linn. 
OY ae teal Wings yellowifh; body ferruginous. 

Inn. 

Stigma. Wings brownifh; body pale yellow; thighs 
with a black dot in the middle. 

Epuemera, is alfo applied among Botanifr, to a 
kind of flowers which open and expand themfelves at fun- 
rifing, and wither or clofe up again at his fetting. Such 
are the dent-de-lion, vulgarly dandelion, and divers others, 

Wings white reticulated ; head with two 
Fabr. Geoff., &c. 

Gideuen 

body brown teftaceous ; 

‘lande from 1775 to 1810. 

Beat 

EPHEMERIDES, in Affronomy, tables calculated by 
aftronomers, fhewing the prefent ftate of the heavens for 
every day at noon; that is, the places wherein all the 
planets are found at that time. 

It is from thefe tables that the eclipfes, conjun@tions, and 
afpects of the planets are determined ; horofcopes, or ce- 
lettial fehemes, conftructed, &c. : 

We have ephemerides of Regiomontanus from 1475 to 
1506, of Engel from 1494 to 1500, of Staeffler from 1499 
to 1531, of Origan from 1595 to 1654, of Kepler from 1617 
to 1628, of Argoli from 1620 to 1700, of Heckerus from 
1666 to 1680, of Wing from 1652 to 1671, of De la Hire 
from 1701 to 1703, of Manfredi from 1715 to 1750, of 
Parker, &c. §. Caffini has calculated ephemerides of the 
fidera mediczea, or fatellites of Jupiter, which are of good 
ufe in determining the longitude, 

In England the Nautical Almanac or Aftronomical - 
Ephemeris, publifhed annually by anticipation, under the 
direGtion of the Commiffioners of Longitude, is. the moit 
confiderable. See AtmAnac. 

In France they have preferved in the national library 
ephemerices of 14423 and celeftial ephemerides have 
been publifhed by M. Defplaces every ten years, from 
1715 to 1745: they were afterwards continued by the abbé 
Caille, with many additions, from 1731 to 1774, of which 
4n account may be feen in the Hittory of the Academy of 
Sciences for 1743, &c. ; they were further continued by La- 

The Academy of Sciences 
have likewife publifhed annually, from the year 1678, a 
kind of ephemeris, under the title of Connoiffance des Tems. 
This has been continued fince the revolution under the di- 
reétion.of the ‘* Bureau des Longitudes,’? The two vo- 
jumes for the years 8 and 9, edited under the infpection of 
M. Lalande; contain, befides other important articles, new 
catalogues of the ftars; tables of the moon’s horary motion 
by Delambre; obfervations of Mercury by Videl, &e. They 
have alfo ephemerides at Bologna; thofe for 23 years from 
1787 to 1810, being computed by C. Mateucci, affifted by 
Holani, Guglielmini, Sacchetti, Zanotti, and Canterzani. 
The ephemerides of Milan contain the refult of an important 
labour of C. Oriani, on the method of correGting the ele- 
ments of the tables of Mercury by obfervation, and many 
interefting obfervations of C. Reggio and De Cefaris, &c. 
&c. The ephemerides of Berlin are now conduéted by 
M. Bode, and contain many aftronomical obfervations and 
memoirs by German, French, and Englifh aftronomers. The 
aftronomers of Vienna commenced a fimilar work in 1757. 
The geographical ephemerides, undertaken by M. Von 
Zach, of Gotha, at the commencement of the year 1798, 
contain many curious obfervations; information ref{peéting 
new books and charts, new voyages and geographical maps, 
portraits of eminent philofophers, and, in a word, every 
thing that can be interefting to aftronomers, geographers, 
and navigators. ‘The meteorological obfervations of the 
ele€toral Academy of Sciences at Manheim, from 1781 to 
1792, are comprehended in 12 volumes 4to. under the title 
of « Ephemerides Societatis Meteorologice Palatine.” 

EPHEMERUM, in Botany, from ¢Pnyepos, lafting but a 
day, in allufion to its tranfient bloffoms; fee Lysimacnia. 
The name has alfo been given in ancient times to the hem- 
lock, on account of the celerity of its deftruétive a€tion 
upon animal life. 

EPHESIA, in Mythology, a feaft inflituted at Ephefus 
in honour of Diana. 

EPHESIANS, Epistre to. See Eptstre. 

EPHESIORUM Portus, in Ancient Geography, a ’ 
port 
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in Ionia, formerly reputed the metropolis of Afia. 

EPH 

port of Afia Minor, upon the Bofphorus of Thrace; the 
modern name of which is Aphofiati. 
EPHESIUM, the name of a platter, which is deferibed 

by Celfus. 
EPHESIUS, in Biblical Hiflory, a manufcript of the 

ofpels written in 1166, and formerly in poffeffion of a bi- 
fhop of Ephefus, whence it has taken its name. It is noted 
71 in the firft part of Wetftein’s N.'T. It is at prefent in 
the archbifhop’s library at Lambeth, to which it was pre- 
fented by Trahern, together with the extracts which he had 
made from it. Thele were inferted by Mill, in his collec- 
tions of readings. ; 
EPHESTIA, in AZythology, a feat celebrated in honour 

_ of Vulcan, in which three young lads ran for a prize. 
EPHESTRIA, were featts celebrated at Thebes, in 

honour of Tyrefias. 
EPHESUS, in Ancient Geography,a city of Afia Minor, 

Ste- 
_ phanus ftyles it “* Epiphaneftata,”’ or moft illuftrious. Pliny 
reprefents it as the ornament of Afia; and Strabo defcribes 

it as the largeft and moft frequented emporium of that 
continent. ‘The ancient city, which was originally a {mall 
village, ftood about 50 miles S. of Smyrna, near the mouth 
of the river Cayfter, and the fhore of the Icarian fea, which 
is a bay of the /Egean; but its precife fituation cannot be 
aicertained, as it was often deftroyed and rebuilt. Some 
modern travellers maintain that the ancient city ftood more 
to the fouth than the prefent town, or rather village, which 
they infer from the ruins that ftillremain. It was known in 
ancient times by the names of Alopes, Ortygia, Morges, 
Smyrna, Trachea, Samornion, and Ptela. Its name Ephe- 
fus is derived, according to Heraclides, from the Greek 
word epbe/us, fignifying permiffion; becaufe Hercules, as 
he fays, permitted the Amazons to live and build a city in 
that place. Others allege, that Ephefus was the name of 
the Amazon that founded the city: for Pliny, Juftin, and 
Orofius unanimoufly affirm, that it was built by an Amazon; 
while others afcribe the honour to Androclus, the fon of 
Codrus, king of Athens, who was the chief of the Ionians 
that fettled in Afia. However this be, it 1s acknowledged, 
that the city, which in the Roman times was the metropolis 
of Afia, was founded by Lyfimachus; who, having caufed 
the ancient city to be demolifhed, rebuilt a new one, 
at a vaft expence, in a place more convenient, and nearer 
the temple. We learn from Strabo, that when the inhabit- 
ants manifefted a reluctance to quit their ancient habitations, 
this prince caufed all the drains, that conveyed the water 
into the neighbouring fens and the Caytfter, to be privately 
flopped up: fo that the city on the firit violent rains that 
beat trac in great part laid under water, and many of the 
inhabitants were drowned: and he thus conftrained thofe 
who remained to retire into the new city. ‘Fhisnew Ephe- 
fus was greatly damaged by an earthquake in the reign of 
Tiberius, but that emperor repaired and adorned it with 
feveral ftately buildings, of which there are now fome few 
ruins that teftify its exiftence. The aqueduét, of which 
a part ftill fubfilts, is generally believed to have been the 
work of the Greek emperors ; the pillars, that fupport the 
arches, are of fine marble, and they are higher or lower as 
the level of the water required. This aqueduét ferved 
to convey water into the city from the {pring of Halitee, 
mentioned by Paufanias. The gate, now called for fome 
unknown reafon the gate of perfecution, is remarkable for 
three bas-reliefs on the mould, of exquifite tate. The 
port, of which many medals have been ftruck. is at pres 
fent merely an open road, and nut much frequented. ‘lhe 
Cayfler was formerly navigable, and afforded a fafe place for 
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fhips to ride in, but it is now almoft choaked with fand. 
Ephefus is now venerable for nothing but the ruins of pa- 
laces, temples, and amphitheatres. It is called by the Turks 
Ajafaluk (which fee), or the temple of the moon, from the 
magnificent ftructure formerly dedicated to Diana, The 
church of St. Paul, faid to have been founded by the apoftle, 
is wholly deftroyed ; the litue which remains of that of St. 
Mark is firtking to,ruin. The only church remaining is 
that dedicated to St. John, who refided here, and this is 
now converted into a Turkifh mofque. ‘The townis merely 
a miferable village, the habitation of herdfmen and farmers, 
living in low and mean huts, fheltered from the extremities 
of weather by mighty mafles of ruinous walls; the pride 
and oftentation of former days, and the emblem in thefe of 
the tranfient vanity of human glory. All the inhabitants - 
of this once famous city amount not to above 40 or 50 fa- 
milies of Turks, without one Chriftian family among them ; 
fo ftrikingly hath the f{eripture denunciation been fulfilled, 
that “ their candleitick fhould be removed out of its place.” 

The ancient city, whether it was firft built by Androclus,~ 
who conduéted the Ionians hither and drove out the Carians 
and Leleges, by whom this fituation was occupied before 
his arrival, or by one Creefus or Ephefus, long before the 
Ionic migration, as others maintain, became foon the metro= 
polis of Ionia. It was at firft governed by Androclus and 
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his defcendants, who aflumed the royal title, and exercifed-. 
regal authority over the new colony; whence, even in 
Strabo’s time, the pofterity of Androclus were ftyled kings, 
and allowed to wear a fcarlet robe, with a fceptre, and allé 
the enfigns of royal dignity. In procefs of time, a fenate 
was eftablifhed and a new form of government introduced, - 
which continued to the time of Pythagoras, who lived be-- 
fore Cyrus the Great, and was one of the moft favage 
tyrants whofe name and charaéter hiftory records; for 
having expelled the fenate and engroffed the whole power,- 
he filled the city with blood and rapine, not {paring even 
thofe who fled for fhelter to Diana’stemple. His fucceffor 
Pindarus governed the city witha milder {way ; and in his 
time Ephefus was befieged by Creefus, king of Lydia, who 
advifed the inhabitants to devote their city to Diana, and 
in confequence of their following his counfel, treated them 
with kindnefs, and reftored them to their former liberty. 
The other tyrants of Ephefus, mentioned in hiftory, are 
Athenagoras, Comes, Ariftarchus, and Hegefias; the laft 
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of whom was expelled by Alexander, who, having defeated » 
the Perfians on the banks of the Granicus, beftowed upon 
Diana all the tributes which the Ephefiams had paid to the 
Perfians, and eftablifhed a democracy in the city. After his 
death, this city became the prey of his fucceffors. Ly 
machus took it, and afterwards Antigonus had poffeffion of it 
and plundered it. Ephefus fora little while was reftored ta 
its ancient {plendour ; but it was always fubject to the kings 
of Syria. In the war between Mithridates and the Ro- 
mans, the Ephefians took part with the former, and by his 
order maffacred all the Romans that refidc-l in the city ; 
for which barbarity they were feverely fined, and reduced 
almolt to beggary by Sylla, but afterwards treated kindly 
and fuffered to live according to their own laws. It was 
under the reign of the emperor Alexius, father of Anne de 
Comnena, that the Mahometans made themfelves matters 
of Ephefus. The Greeks retook it in 1206, but they loft 
it again 1283. Atthe commencement of the 14th century 

Lyfi-- 

it became a part of the Turkith dominions; and both the - 
place itfelf and its vicinity exhibit melancholy traces of in- 
dolence and inaétivity. The Ephefians were much ad- 
diéted to fuperttition, forcery, and curious arts, as the 
Scripture ftyles them (AGs, xix. 19-); whence came the 

proverb 
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proverb “ Ephefian letters,” fignifying all forts of {pells 
wrcharms. By thefe Ephefian letters were meant certain 
obfeure words and incoherent fentences, which fuperttitious 
bigots ufed to write on their girdles, and even imprint on 
their feet, and other parts of their bodies. "They were alfo 
noted for their luxury and lafcivioufnefs. See Ephef. v. 5. 

Ephefus, in its relation to ecclefiaftical hiftory, may be 

confidered, firft of all, as the abode of many Jews, who ob- 

tained the privilege of citizens (Jofeph. Cont. Appian. Ll. 2.), 

and afterwards, as the place where St. Paul took up his 

refidence for three years (Aéts, xx. 31.), where he wrought 
miracles (Adis, xix. 11. 1 Cor. xvi. g-), and was refifted 

by the Jews, (As, xx. 19.); and where Timothy was bi- 

fhop; and where John refided ; and, moreover, as containing 

one of the feven churches, whofe charaéter and doom are 
recorded in the book of Revelations, ch. i. 

Epuesus, Temple of. See Diana. 
EPHETA, of ePinjs, J fend forth, in Antiquity, a fort 

of magiftrates among the Athenians, inftituted by king De- 

mophoon, to take cognizance of murder, manflaughter, and 

chance-medley. 
Their number was one hundred, whereof fifty were Athe- 

nians, and fifty Argians: they were not admitted to the 

pott till upwards of fifty years of age. Demophoon fub- 

mitted to be tried by this court, for having unfortunately 

killed one of his fubjeéts by the turn of his horfe, as he was 

coming from Troy. It fubfilted for a confiderable time in 

the fame form; but at length Draco new-modelled it, eXx- 

cluded the Argians, and made it to confift of fifty-one Athe- 

nians, each above fifty years of age: Ubbo Emmius de 

Rep. Ather. fays, he transferred to them part of the jurif- 

diGtion of the Areopagites. See AREoPacus. 
The occafion of ereéting this court and of admitting the 

Argives to fit as judges, is faid to have been as follows. Aga- 

memnon, or, as others fay, Diomedes, returning with his 

forces from Troy, were driven one night into an Athenian 

port called Phalerus, and thinking themfelves in an enemy’s 

country, began their ufual practice of ravaging and plun- 

dering ; upon which the Athenians fell upon and killed 

a confiderable number of them. Next morning they 

found the palladium, or ftatue of Minerva, which was 

brought from Troy, lying upon the ground among ‘the 

flain; by which circumftance they knew that they were 

their friends the Argives. ‘The oracle having been con- 

fulted, ordered them to give the flain an honourable burial 

in the place where they fell, to build a temple there, dedi- 

cated to Minerva, and to fet up the palladium init. Im- 

mediately after this tranfaGtion, it was ordered that this 

court fhould be ere@ed to try all cafes of perfonal injury 

and property. it confifted of 50 members, who were to be 

above 50 years of age, men of fenfe and known probity, and 

who had power of fife and death. Upon its firft inftitu- 

tion Agamemnon infifting that there fhould be an equal 

number of Athenians and Argives, the Athenians readily 

agreed to the propofal. 

EPHIALTES, 2¢s2arn-, in Medicine, from «x1, upon, 

and caroues, I leap, is fynonymous with the Latin incubus, 

and the Enghth night-mare, which fee. 

EPHIALTEUM, in Ancient Geography, the mot 

northern promontory of the ifle of Rhodes, 

EPHIDROSIS, in Medicine, from im, and iei:, /zveat, 

aterm ufed by the ancient writers to denote the appearance 

of a {weat, whether eritical or not, and whether ge- 

neral, or on the upper parts of the body only. The mo- 

ern nofologifts have conttituted a genus of difeafe under 

this appellation ; under which Sauvages comprifes every va- 

riety of morbid perfpiration that occurs as a fymptom of 
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different maladies. He enumerates feventeen fpecies of 
ephidrofis, See his Nofol. Method, Clafs IX. Gen. 20. 
Cullen, Gen. 118. 
EPHIELIS, in Botany, from «Pisrc, a little cup, or 

fomething like it, in a crown or garland, which alludes, hap- 
pily enough, to the neétary forming a fort of cup, or crown, 
within the circle of the corolla. Schreb. 253. Willd. Sp. 
Pl.v. 2. 328. (Mataiba; Aubl. Guian. v. 1. t. 128. 
Juff. 249.) Clafs and order, Ocfandria Monogynia. Nat. 
Ord. Near the Sapindi, Juff. 

Gen. Ch. Ca/. Perianth of one leaf, in five deep, 
{fpreading, roundifh, acute fegments. Cor. Petals five, 
roundifh, {preading, notched, with a fmall point, and hav- 
ing claws as long as the calyx. Ne@tary of ten roundifa 
hairy fcales, fmaller than the petals, two of them affixed to 
the bafe of each petal. Svam. Filaments eight, briftle- 
fhaped, longer than the corolla, inferted into a gland ; an- 
thers roundifh, with four angles. Pi/?. Germen ovate, en« 
compafled with the gland which bears the ftamens; ftyle 
none; ftigma obtufe. Peric. Capfule oblon , comprefied, 
with a furrow on each fide, of one cell and two valves. 
Séeds two, kidney-fhaped, one attached to the middle of 
each valve, one above the other. 

Eff. Ch. Calyx in five deep fegments. Petals five, 
with claws. Neétary of ten feales, two to each petal. 
Capfule compreffed, of one cell and two valves. Seeds two, 
attached to the valves. 

The only known fpecies is E. fraxinea, Willd. a tree 
50 or 60 feet high, with copious branches, of which the 
central ones are ere€t, the reft widely fpreading. Leaves 
alternate, pinnate, fmooth; leaflets four or fix, oppofite, 
oval, pointed, entire, bright green, fometimes eight inches 
long. Flowers on long axillary branching ftalks, very fmall, 
white. It grows in the forefts of Guiana, flowering in 
OGober. Juflieu fufpects this genus may be more akin to 
the Leguminofe than to his Sapindi, but he obferves that 
the fruit requires further inveftigation. 
EPHIPPIA, of ex and ixzo:, horfe, denoted certain 

cloths or houfings, which were faftened ona horfe bya 
girth or furcingle, in ancient Greece, before the ufe of fad- 
dles were known. They were compofed of different mate- 
rials, as leather,, cloth, and the fkins of wild beafts, and 
fometimes adorned with gold, filver, and precious ftones, 
When thefe coverings were common, it was reckoned more 
manly to ride without them. Varro boafts of having rode, 
when a young man, without a covering to his horfe 3 and 
Xenophon reproaches the Perfians becaufe they placed more 
clothes on the backs of their horfes than on their beds, 
and gave themfelves more trouble to fit eafily than to ride 
fkilfully. Thefe coverings were, therefore, for a long time 
not ufed in war; and the old Germans, who confidered 
them as difgraceful, defpifed the Roman cavalry who em- 
ployed them. (Czf. de Bell. Gall. ].iv. 2.) Dion Caffius 
(1. Ixiii. 14.) fays, that they were firlt allowed to the Ro- 
man cavalry by Nero. But it has been fuggefted that this 
author alludes merely to reviews, at which the,cavalry were 
probably obliged before this time to appear always without 
them. In thetime of Alexander Severus, the horfes of the 
whole Roman cavalry had beautiful coverings. _(Lamprid. 
Vit. Alex. Severi. c. 50.) Saddles were firft denominated 
ephippia, which originally fignified nothing more than a co- 
vering forahorfe. Beckmann Hil. Inv. vol.ii, Berenger’s 
Art of Horfemanfhip, vol. i. p. 41. See Sappre. 
EPHIPPITES. Sce Hippurires. 
EPHIPPIUM, in Anatomy, the excavation in the up er 

furface of the fphenoid bone, called alfo fella turcicae 
See Cranium. rf 

EPHOD,. 
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-EPHOD, “by, derivedfrom 358, aphad, to clothe, a 
facerdotal garment, in ufe among the ancient Jews, fup- 
poled to have been a kind of linen alb, or furplice, wore by 
perfons of diflinGtion, of various characters ; the fame with 
what the Latins call fuper-humerale. 2 Sam. vi. 4. 
15am. xxii. 18. x Sam. u. 18. 

It is very hard to fay precifely what the ephod was; and 
there is room enough for the interpreters to be divided about 
it. The only point they are agreed upon is, that it was an 
upper garment worn overall the reft, immediately under the 
pectoral or breatt-plate. Some hold it lad fleeves, others 
deny it. The generality agree, that it was very fhort, 
ok fome maintain that it hung down to the feet be- 
“hind. 
There were two kinds of ephods; the one, common to 
‘all who affifted in the temple, being only made of common 
linen, mestioned in the firft book of Samuel, ii. 18; the 
other, peculiar to the high-prieft, mentioned Exod. xxviii. 
6. 15. to be made of gold, of blue, and of purple, of fcarlet, 
and fine twined linen, with cunning work; having two 
fhoulder-pieces, with a curious girdle of the fame matter, 
and two onyxes, with the names of the children of Ifrael 
engraved thereon, fix upon each ftone. Thefe onyxes were 

fet in gold, and ferved as buttons upon each fhoulder. As 
for the fhape of theephod, the LXX call it exaps:, which 
fignilies that it was worn on the fhoulders. 

Jofephus fays (Antigq. 1. iii. § 5), that it was a cubit 
long. It confifted, as fome fuppofe, of two parts, the one 
an oblong rectangular piece, hanging down behind from the 
fhoulders to the feet; the other a fhort reCtangular piece, 
which hung down before, the length of a cubit. Thcle 
two pieces were joined together upon the fhoulders, with 
fome proper faftening, as loops, buttons, or the like. 

~  Itisalfo expreffed in the fecond book of Samuel, vi. 14. 
that upon the removal of the ark of the covenant from the 
houfe of Obed-Edom, David danced for joy, girt witha 
linen ephod ; whence fome authors have concluded, that the 
ephod was alfo a regal garment, worn on folemn occafions. 
It is probable that the peculiarity of the ephod of the 

high priett did not confift in its being of a different fhape 
from that which was worn by other perfons; but in the 
richnefs of the materials of which it was made, and the 

- fine embroidery and jewels with which it was adorned. 
EPHORI, E¢opo, magiftrates eftablifhed in ancient 

_ Sparta, to balance and check the power and authority of 
the kings; as at Rome, there were tribunes created to con- 

' troul the power of the confuls. 
The word is formed of the Greek, :Qopa, intucor, form- 

_edof the prepofition «a, and the verb ogwx, to /ee ; whence 
 EQopor, g. d. in/pedior, overfeer. 

Lycurgus, being fenfible that a perfe& underftanding be- 
' tween the prince and the people was the bafis and founda- 
tion of both their happinefs, to maintain that good un- 

_ derftanding, eftablifhed ephori, or infpedtors, as a kind of 
mediators, who fhould have an eye to the meafures and con- 
dué on both fides, and preferve fo equal a balance between 
them, that the regal power fhould never decline into feverity 

- andtyranny, or the liberty of the people run into licenti- 
 oufnefs and rebellion. 

This is the account of their inftitution given by Herodo- 
* tus and Xenophon. (Her. lib. i. Ken. de Rep. Lacedzm.) 
_ The authority of the ephori was very great; they prefided 
in popular aflemblies, collected their fuffrages, declared war, 
made peace, treated with foreign fer determined the 
number of forces that fhould be raifed, appointed the funds 

' to maintainthem, and diftributed rewards and punifhments 
in the name of the flate: they likewife held a court of jufs 

Vor. XIII. 
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tice, enquired into the behaviour of all magiflrates, infpeet- 
edthe education and conduct ef youth, had a particular 
jurifdiction over the helotes, and by degrees drew the whole 
adminiftration into their own hands, On certain occafions, 
they expelled, and even put to death the kings ; and abo- 
lifhed or fufpended the power of the other magiltrates, 
calling them to account at pleafure. Agefilaus, in the 
height of all his conquefts, which even ftruck terror on the 
great king of Perfia, ftopped, and turned back, out of 
deference to the ephori, when they recalled him. 

Some authors deny that the ephori were eftablifhed by 
Lycurgus, dating their origin 130 years after the time of 
that legiflator. 

Thus Plutarch, in his life of Cleomenes, afcribes their in- 
ftitution to Theopompus, king of Sparta, which is alfo 
confirmed by the authority of Ariftotle. (Pelit. lib. v.} 
The ephori were five in number, and annually chofea by 
the people out of their own body : though fome have ima- 
gined, that they were at firft appointed by the kings at 
their pleafure, but that afterwards the people obtained the 
power of electing them. The year was denominated from 
the firfl eleGtion of thefe magiitrates; and the Lacedemo- 
nian armies took their names from the principal ephori, as 
thofe of Athens did from their firft archon, he ephor 
did not rife up at the entrance of the kings, as all the other 
magiftrates did; and if even the kings offended againft the 
laws, the ephori took cognizance of their condu&, and 
punifhed them. , ; 

EPHORUS, in Biograp)y, a Greek orator and hifto- 
rian, was a native of Cuma or Cyme in /Golia, and flou- 
rifhed about the year 352 B.C. He was a difciple of 
Socrates, at whofe inftigation he wrote hiltory ; which he 
commenced after the fabulous periods, with the return of 
the Heraclida into Peloponnefus, and brought down to the 
2oth year of Philip of Macedon. This work, which was 
divided into 30 books, was held in eftimation by the an- 
cients, and is frequently cited by Strabo and other writers ; 
though the hittorian is charged with errors and mifrepre- 
fentations, and plagiarifms. Befides the hiflory, the lofs of 
which is regretted, Ephorus wrote feveral other books on 
moral, geographical, and rhetorical fubjets, none of which 
are extant, Bayle. Vofl. Hilt. Grec. Gen. Biog. 
EPHRA, in Ancient Geography, a city of Judea, in the 

half-tribe of Manaffeh, on this fide of Jordan, It was 
fituated on the frontiers of the tribe of Ephraim; fuppofed 
to have been the fame with Ophrah. Judg. yi. 11. 
EPHRAIM, Tribe of, fo denominated from Ephraim, 

the grandfon of Jofeph by Afeneth, the daughter of Po- 
tiphar, who was born in Egypt about A.M. 2294, occu- 
pied the fouth fide of Samaria, and extended, like that of 
Manaffeh, from the Mediterranean on the weft, and the river 
Jordan on the eaft ; bounded on the fouth by the territory 
of Benjamin and part of Dan, and on the north by the 
half-tribe of Manafleh, The extent of this tribe from north 
to fouth was about 7 leagues ; and though fome parts were 
mountainous and rocky, they were covered with trees and 
good pafture, and the low lands were rich and fertile, and 
even luxuriant. The cities and towns were numerous, large, 
and well-peopled. Jofhua was of this tribe; and the ark 
and tabernacle remained in it at Shiloh for a confiderable 
time. After the feparation of the 10 tribes, the feat of the 
kingdom of Lfrael being in Ephraim, Ephraim is frequently 
ufed to fignify the whole kingdom. The diftri@ belong- 
ing to this tribe is called Ephratah. Pf. cxxxii.6. (See 
allo Judg. xii. 5. 1 Sam. i. cn Ephraim was led cap- 
tive beyond the Euphrates, with all rael, by Salmanefer, 
king of Affyria, A. M. 3283. B.C. 721. 

Q4 Epuratm, 
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Erurar, or Ephrem, a city of Ephraim, towards 
Jordan, whither Jefus is fuppofed to have retired before his 
paffion. John, xi, 54.—Alfo, « city of Benjamin, § miles 
from Jerufalem, according to Eufebius, near the wilder- 
nefs of Judea, in the way from Jerufalem to Jericho, not 
far from Bethel.—Alfo, a confiderable mountain in the tribe 
of Ephraim, and extending to tha: of Benjamin, on which 
feveral towns were built.—Alfo, an extenfive foreft fituated 
on the other fide of Jordan, not far from Mahanaim, where 
Dayid abode while the battle was fought, in which Abfo- 
lom received the due reward of his. unnatural rebellion. 
EPHRATA, or Dunxarv-Town, in Geography, a 

village of America, in Lancafter county, Pennfylvamia, on 
the N.W. fide of Calico creek, which, joining the Conef- 
toga, falls into the Sufquehanna; 12 miles N. of the town 
of Lancafter, and more than 40 W. of Philadelphia. It is 
fituated in a romantic and fequeftered vale, and inhabited 
by a community of religious people, called « Tunkers,’’ 
who are moftly of German defcent and believers in the doc- 
trine of general redemption. They are very plain in their 
drefs and language ; and will neither fwear, nor fight, nor 
go to law, nortake intereft for the money they lend. They 
have many peculiarities; but their inoffenfive manners have 
occafioned their being called the harmlefs Tunkers. This 
fettlement is called «* Tunkers’ town,’ and confilts of about 
40 buildings, of which three are placesof worfhip. They 
fubfift by cultivating their lands, by attending a printing 
office, a grift-mill, a paper-mill, an oil-mill, &c. and the 
filters by {pinning, weaving, fewing, &c. Befide this con- 
gregation at Ephrata, there were, about 30 years ago, 
fome few others of this fect in various parts of Pennfyl- 
vania, and in Maryland. The whole community, exclu- 
fively of thofe in Maryland, comprehended upwards of 2000 
erfoas. 
EPHRATAH. See Tribe of Eruraim and Bretu- 

LEHEM. 
EPHREM, or Epuraim, denominated the Syrian, and 

tionoured with the appellation of Saint, in Biography, was 
a native of Nifibis in Mefopotamia, and born during the 
reign of Conftantine the Great. Devoting himfelf at an 
early period to the monattic life, he feduloufly applied to 
his ftudies, and tothe compofition of various theological 
and moral works, *I'owards the clofe of his life he relided 
at Edeffa, where he began to diftinguifh himfelf by his 
writings about the year 370, and was ordained deacon, de- 
termining not to accept of any higher ecclefiaftical order, 
His works were all written in the Syriac language, and f{e- 
veral of them were tranflated into Greek, with which he 
does not feem to have been acquainted, during his life. He 
was held in high eftimation, on account both of his virtues 
and his writings. From Dr. Affemann we learn, that the 
Syrians gave him the titles of Doétor or Matter of the whole 
world, and of their Prophet; and St. Jerome informs us, 
that his works were fo much efteemed as to be publicly read 
in fome churches after the Scriptures. Sozomen highly 
commends them both for ftyle and fublimity of fentiment ; 
which excellencies are faid by this father, and alfo St. Je- 
rome, to have been transfufed into the Greek verfion of them, 
The fubje&ts of thefe works were commentaries upon the 
Old and New Teftaments; homilies, or fermons; exhort- 
ations to the monks; controverfial pieces againft Sabellius, 
Arius, Apollinaris, the Anomians, and .the Novatians ; 
treatifes of morality ; hymns to be fung in the churches ; 
panegyrics, &c. of which we have an account by Cave, 
Du Pin, and Lardaer. The moft complete edition of the 
works of this writer was publifhed at Rome, by Dr. Jof. 
Affemann, allifted by father Benedatti, a Jefuit, and Evodius 
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Affemann, bifhop of Apameas which was begun in 1732, 
and finifhed in 1747, in 6 vols. folio, of which three are 
Syriac and Latin, and the other three Greek and Latin, 
St. Ephrem died about the year 378, under the reign of the 
emperor Valens; ordering his funeral to be conducted in a 
plain manner, and forbidding any eulogium to be delivered 
on the occafion, or any monument to be ereéted to his me~ 
mory. With the acknowledged and applauded learning of 
Ephrem, a confiderable degree of enthufiafm and fanaticifin 
was blended ; but his charitable difpofition, which he mani- 
felted on a variety of occafions, endeared his name to fur~ 
vivors, and entitles him to honourable remembrance, Cave. 
Du Pin. Lardner. Jortin, Gen. Biog. 
EPHREMI Copex, in Biblical Hiflory, a manufcript 

of the New Teftament, written on vellum, and fuppofed to 
be of very high antiquity. It is «* Codex Regius 1905,’? 
noted in the catalogue of MSS. in the royal library in 
Paris IX., and in all the four parts of Wertflien’s Greek 
Teftament by the letter C. It 1s particularly deferibed by 
Griefbach in his ** Symbolz,” p. iii.—liv. The firlt part 
of it contains feveral Greek sbi of Ephrem the Syrian, 
written over fome more ancient writings, which had been 
erafed, though the traces are {till vifible, and in moft places 
legible. Thefe more ancient writings were the whole Greek 
Bible. The New Teftament has many chafms, which are 
fpecified by Wetftein. Befides thefe chafms, it is in many 
places illegible. Wetftein contends that this MS. was 
written before the year 542, though his arguments are not 
wholly -decifive. Its readings, like thofe of all other very 
ancient MSS., are in favour of the Latin; but no proof 
can be given that this has been corrupted from the Latin 
verfion, It has been altered by « critical colleCtor, who,. 
according to Griefbach, muft have lived many years after 
the time in which the MS. was written, and has probably 
erafed many of the ancient readings. Kutter was the firit 
who procured extraéts from it, and he inferted them in his. 
edition of Mill’s Greek Teftament. Wetftein has repeat- 
edly collated it with very great accuracy; and the nume=. 
rous readings, which he has quoted from it, greatly en- 
hance the value of his edition. A fac-fimile of the charace 
ters of this MS., which is written without accents, is given 
by Montfaucon in his ‘ Paleographia Greca.”? It has 
many marginal notes, written in uncial letters without ac-. 
cents. In this MS. the difputed, or rather fpurious verfe,. 
John, v. 4, is written, not in the text, but as a marginal 
{cholion. Wetitein fuppofed, that this was one of the 
MSS. which were collated at Alexandria in 616 with the- 
new Syriac verfion; but though this does not appear to. 
have been the cafe, it is certainly as ancient as the fe« 
venth century. Wetftein argues, ie a marginal note to 
Heb. viii. 7, that it was written before the inflitution of the 
feaft of the purification of the virgin Mary, that is, before. 
the year 542. March’s Michaelis, vols. ii. and iti, 
EPHREMOF, or Yeruremor, in Geography, a town. 

and diftri& of Rufiia, in government of Tula, fituated, 
on the river Metcha, falling into the Don. 
EPHRON, in Ancient Geography, a place of Paleftiney. 

in the tribe of Judah, about 15 miles from Jerufalem, ace 
cording to Eufebius and Jerome—Alfo, a mountain of Pa- 
leftine, on the confines of the tribes of Judah and Benjamin, 
according to the book of Jofhua.—Alfo, a large and ftroag 
town of Judea, in the half-tribe of Manaffeh, on the other 
fide of Jordan, over-againft Scythopolis, It was fituated 
near the torrent of Jabok. This town was taken and facked 
by Judas Maccabzus, and razed to its foundations. i 
EPHYDOR, E¢gvéwe, in Antiquity, an officer in the 

Athenian courts. of juftice, who was to provide the aes 
a 
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and defendant with equal water hour-glaffes. When the 
sed was run out, they were not permitted to fpeak any 
rther ; and therefore we find them very careful not to lofe 

er mifpend one drop of their water. Whilft the laws 
‘quoted by them were reciting, or if any other bufinefs hap- 
we to intervene, they gave order that the glafs fhould 

flopped. Pott. Archwol. Gree. lib. i, cap. 21. lib. i. 
. 118. 
EPHYRA, in Ancient Geography, a town of Greece, 

in Thefprotia, a province of Epirus ; mentioned by Velleius 
Paterculus and Strabo; the latter of whom fays, that it was 
afterwards called Cichyrus.—Alfo, a town of Greece, in 
the Pelafgiotide, a country of Theflaly. This town was 
alfo called Cranon. Steph. Byz—~Alfo, a town of the 
Peloponnefus, in Arcadia. Steph. Byz.—Alfo, a town of 

_ the Peloponnefus, in the territory of Elis, fituated on the 
tiver Selleis. ‘This place was famous for the deadly poifons 
which it produced. 

_ EPI, Gr. in Mufic, a prepofition, which, like hyper, 
fignifies fupra, above. We find one of thefe words fre- 
guently added to the Greek names of fome of the intervals 
of mulic; as 

Diapente, 
b ” Diateflaron, 
_ Ditonum, &c. 
_* When we meet with them thus in conjunétion, they im- 
ply that the voice, in canons, is to follow'the dux, or guide 
dn octave, a fifth, a fourth, &c. below it. The third part 

~ is to obferve the fame rule with refpeét to the fecond, and 
rs fourth to the third, and fo on, whatever the number of 

Diapafon, 

Epi, or hyper, 

parts may be. 
» EPIACUM, in Ancient Geography, a town of Albion, 

“in the country of the Brigantes, according to Ptolemy. 
‘Camden places it at Elchefter, on the river Derwent; 
Horfley at Hexham, in Northumberland; and Baxter fup- 
_ pofes it was originally written Pepiacum, and places it at 
_ Papeattle, in Cumberland. 
+ EPIALOS, from rato, gentle, and #r:, fea, inthe Me- 
dical Writings of the Ancients, the name ofa fever, in which 
“the patient labours under a preternatural internal heat, 
while he at the fame time fhivers with cold. It has by fome 
been called the fhivering-fever, and the Romans named it 
“quercera, Galen fays, it proceeds from a putrified acrid 
phlegm. The word is, by fome, alfo applied to any gentle 
fever, or feverifh complaint ; and by others, to the cold or 
thivering fit preceding a fever. Hippecrates calls by this 
“fame that peculiar fever which atterds young women, whofe 
“Menfes are {topped by taking cold, or other accidents. 
~EPIAULIA, a name which the Greeks gave to the 

iller’s Song. It is conftantly confirmed, in inquiries after 
ek mufic, that every profeffion, trade, and occupation, 
its peculiar nome, tune, or fone. Rouffeau, fo often 

irical and farcaftic, but who feldom aims at pleafantry, 
condefeended to be jocular upon the Greek name for the 

‘Imiller’s tune, by afking whether the burlefque word piauler, 
‘ himpering, whining,) was not derived from the Greek ; 

frac whimpering, whining, and {quauling of women and 
rats, who cry and complain a long time in the fame tone, 

ciently relemble the fong or noife of a mill, and, by a 
‘metaphor, the miller? 
» EPIBAT A, Enix, among the Greeks, marines or 
— who ferved on board the fhips of war. They were 
: in the fame manner as the Jand-forces, only that 
” of them wore full or heavy armour. Pott. Archeols 
Gre tom. ii. p. 140. 
Ps PIBATERION, a poetical compofition, in ufe among 
Perc ; 
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the ancient Greeks. When any perfon of condition and 
quality returaed home after a long abfence or journey, into 
another country, he called together his friends .and fellow- 
citizens, and made them a fpeech, or rehearfed them a copy 
of verfes, wherein he returned folemn thanks to the immortal 
gods for his happy return; and ended with an addrefs by 
way of compliment to his fellow-citizens. 

Thefe verfes made what the Greeks call exiSurveiov, epi- 
baterium, of exiBanw, I goabroad. At geing away they 
had another, called apobaterium. 
EPIBATERIUM, in Botany, from the Greck adjec- 

tive exiParneios, climbing. Forft. Gen. 54, Schreb. 640. 
Willd. Sp. Pl. 'v. 4. 397. Juff. 285. Clafs and order, 
Monvecia Hexandria. Nat. Ord. Menifperma, Juff. 

Gen. Ch. Male, Cal. Perianth double, deciduous ; outer 
minute, flat, of fix leaves; inner thrice as large, of three 
ovate fpreading leaves. Cor. Petals fix, {maller than the 
inner calyx, roundifh; three of them external, placed be- 
tween the calyx-leaves; three internal. Siam. Filaments 
fix, capillary, incurved, the length of the petals; anthers 
roundifh. Female, (on the fame plant.) Ca/. and Cor. as 
in the male. Pi/?. Germens three, {uperior, nearly glo- 
bofe; ityles three, minute, incurved; ftigmas {préading, 
comprefled. Peric. Drupas three, roundifh, pointed with 
the permanent ftyles. Nut kidney-fhaped, comprefled, 
flightly furrowed. 

Eff. Ch. Male, Calyx double ; the outermof of fix, the 
inner of three leaves. Petals fix, in two feries. Stamens 
fix. Female, Calyx and Corolla as in the male. Styles 
three. Drupas three, globular, pointed. Nuts folitary, 
kidney-fhaped. 

E. pendulum is the only fpecies deferibed, a native of the 
ifland of St. Jago. The /fem is fhrubby, climbing, with 
long pendulous branches. Leaves alternate, pointing one 
way, on fhort foot-ftalks, oblong, entire, obtufe with a 
point, fmoothe and without ribs, about an inch long. 
Flowers minute, pale, on folitary, axillary, fimple ftalks. 
EPIBOMEUM, the name of a canticle-in the Greek 

mufic, which was fung before the altar. 
EPIC Poem, an heroic poem, or a poem reciting fome 

great and fignal tranfaGtions of a hero; called alfo epopwia. 
This kind of poem is univerfally allowed to be, of all poetical 
produétions, the moft dignified, and, at the fame time, the 
mot difficult in execution. To contrive a {tory which fhall 
pleafe and intereft all readers, by being at, once entertain- 
ing, important, and inftructive; to fill it with fuitable in- 
cidents; to enliven it with a variety of characters, and of 
defcriptions ; and to maintain, in the courfe of a long work, 
that propriety of fentiment, and that elevation of ftyle, 
which the epic chara€ter requires, is unqueitionably whe 
higheft effort of poetical genius. Hence it is that fo few 
have fucceeded in the attempt, and that ftri€t critics will 
hardly allow any other poem to bear the name of epic, ex- 
cept the Iliad and the 4Eneid. 

- An epic poem, according to Boflu, is a difcourfe in- 
vented with art, to form the manners, by inftruGtions dif 
guifed under the allegory of an important aétion related in 
yerfe, in a probable, entertaining, and furprifing manner. 

This definition, it has been obferved, would fuit A&fop’s 
fables, if they were extended, and put into verfe. Ac- 
cordingly the critic draws a parallel between the conftruc- 
tion of one of Afop’s fables and the plan of Homer’s Iliad. 
The firft thing, he fays, which a writer of fables, or of 
heroic poems, does, is to choofe fome maxim or point of 
morality, defigned to be inculcated in the work. e next 
invents a general ftory, or a feries of faés, without any 
names, fuch as he conceives moft-preper for the illuttration 
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of his intended moral. Liaftly, he particularizes his ftory ; 
that is, if he be a fabulitt, he introduces his dog, his fheep, 
and his wolf; and if he be an epic poet, he draws from 
ancient hiftory fome proper names of heroes to be applied 
to his aétors ; and thus his plan is completed. This, fays 
Dr. Blair, is one of the moft frigid and abfurd ideas that 
ever entered into the mind of a critic; nor can any perfon of 
jut reflection and tafte ever imagine, that Homer could 
have proceeded in this manner. No one, indeed, cau en- 
tertain a doubt that the firft obje&ts which ftrike an epic 
poet are, the hero whom he is to celebrate, and the action, 
or itory, which is to be the ground-work of his poem. 
«* He does not fit down, like a philofopher, to form the 
plan of a treatife of merality. His genius is fired by fome 
great enterprife, which to him appears noble and interett- 
ing; and which, therefore, he pitches upon as worthy of 
bane celebrated in the higheft {train of poetry. There is 
no ubject of this kind, but will always afford fome general 
moral initruétion, arifing from it naturally. The inftruc- 
tion, which Beffu points out, is certainly fuggefted by the 
Tliad ; and there is another which arifes as naturally, and 
may juft as well be affigned for the moral of that poem ; 
namely, that Providence avenges thofe who have fuffered 
injuftice; but that when they allow their refentment to 
carry them too far, it brings misfortunes on themfelves. 
The {ubject of the poem is the wrath of Achilles, caufed by 
the injuttice of Agamemnon. Jupiter avenges Achilles, by 
giving fuccefs to the Trojans againft Agamemnon ; but by 
continuing obftinate in his refentment, Achilles lofes his 
beloved friend Patroclus,”? 

An epic poem is in its nature the recital of fome illul- 
trious enterprife in a poetical form. This definition is 
fufficiently exaét; and hence it appears to comprehend 
feveral other poems befides the Iliad of Homer, the Eneid 
of Virgil, and the Jerufalem of Taffo; which are, perhaps, 
the three moft regular and complete epic works that were 
ever compofed. But to exclude all poems from the epic 
clafs, which are not formed exa&tly upon the fame model as 
thefe, is, fays Dr. Blair, the pedantry of criticifm. This 
writer, therefore, does not fcruple to clafs fuch poems, 
as Milton’s Paradife Loft, Lucan’s Pharfalia, Statius’s 
Thebaid, Offian’s Fingal and Temora, Cameen’s Lufiad, 
Voltaire’s Henriade, Cambray’s Telemachus, Glover’s 
Leonidas, Wilkie’s Epigoniad, under the fame fpecies of 
compofition with the Iliad and AZneid. They are all, un- 
doubtedly, epic; that is, poetical recitals of great adven- 
tures, and confeguently belonging to this denomination of 
octry. 

: The epic poem is diftinguifhed from comedy, in that the 
action of the latter is not important, nor is related by the 
poet, but acted by the perfons introduced for that purpofe ; 
which circumitance, likewife, diftinguifhes it from tragedy. 
It ‘differs alfo from tragedy in the event, or conclufion ; 
which, in the latter, is generally unfortunate, but feldom 
or ever fo in the former. See Action. 

Nor is it a philofophical poem, as that of Lucretius, or 
the Creation of fir R. Blackmore; nor a treatife of agri- 
culture, or the like, as the Georgics of Virgil; thofe 
poems not being intended to form the manners : befide, that 
the inftru€tions they contain are naked, fimple, and direé, 
without any difguife or allegory. Which fecond circum- 
ftance hkewife diftinguifhes it from a treatife of morality, 
written in verfe ; or a fimple hiftory in verfe: add, that its 
being confined to one important a€tion, diftinguifhes it from 
a poem which relates all the ations of a perfon’s life. 

. M. de la Motte, indeed, in his controverfy with madam 
Dacier, on the fubje& of Homer, maintains, thas the 

whole life of a hero may juftly be made the fubje& of an 
epic poem; and even that the Lutrin of M. Boileau might — 
pa{s for an epic poem; but he feemed afterwards to return — 
to the common fentiment. In effeét, the queftion is not 
as to the fenfe which may be annexed to the words epic 
poem, but the fenfe which cuftom has aétually annexed to 
them, 

If we had only regard to the etymolo 
of eos, verfe, poetry, from aw», dico, a eae (relate\, all 
poems wherein the poet fpeaks or rehearles things himfelf, 
without making the perfons of his poems fpeak, except at 
fecond-hand, as he relates what they fpoke on this or that 
occafion, would be properly epic poems ; and fo there is not 
an epigram, fonnet, or madrigal, but would come under that 
denomination: but this were wild. 

In effet, the term epic poem is only attributed to a com- 
pofition whofe fubje& is great, inftruétive, and ferious ; 
that only comprehends one fingle principal event, to which 
all the reft refer; which principal ation is to be terminated 
in a certain fpace of time, ordinarily about a year. It is 
true, all this is arbitrary; but the fenfe of all words is fo 
too; and in matters of language we muft be guided by 
cuftom. 

If M. de la Motte had only pretended, that one might 
make a fine inftru€tive poem on the whole life of a hero, or 
an agreeable and~diverting poem on fome humorous adven- 
ture, all the world would have been on his fide, But it is 
enough that euftom has not thought good to apply the term 
epic either to fubje€&ts of too much extent, and that are 
crowded with too many incidents no-way conneéted to- 
gether; or to burlefque poems, as the Batrachomyomachia 
of Homer, the Secchia Rapita of Taffoni, the Deéfaite de 
Dulot, the Lutrin of Boileau, the Hudibras of Butler, 
the Rape of the Lock of Mr. Pope, or the Difpenfary of 
Dr. Garth. 

Dr. Blair cannot aliow with Boffu and others, that it is 
the eilence of an epic poem to be wholly an allegory, ora 
fable contrived to illuftrate fome moral truth; neverthelefs, 
he admits, that no poetry is of a more moral nature than this. 
The effeG, however, in promoting virtue is not to be efti- 
mated by any one maxim or inftru€tion, which refults from 
the whole ftory, like the moral of one of A&fop’s fables ; 
but from the imprefiion which the parts of the poem fepa- 
rately, as well as the whole taken together, make upon 
the mind of the reader; from the great examples which it 
fets before us, and the high fentiments with which it warms 
our hearts. Its propofed end is to extend our ideas of hu- 
man perfection, and thus to excite admiration ; 4n end, which 
can be acccmplifhed only by proper reprefentations of 
heroic deeds and virtuous characters. Epic poems muft, 
according to this ftatement of their objeét, be favourable to 
virtue. Moreover, the general {train and fpirit of epic come 
pofition fufficiently mark its diftin@ion from the other kinds 
of poetry. In paftoral writing, the reigning ideas are in- 
nocence and tranquillity ; compaffion is the great obje& of 
tragedy ; and ridicule the province of comedy. But the 
predominant charaéter of the epic is admiration excited by 
heroic actions. It is fufficiently diftinguifhed from hiftory, 
both by its poetical form, and the liberty of fi€tion which it 
affumes. It is a more calm compolition than tragedy. It 
admits, nay, requires the pathetic and the violent on pare 
ticular occafions ; but the pathetic is not its general cha- 
racter. It requires more than any other fpecies of poetry, 
a grave, equal, and fupported dignity. Ittakesina greater 
compafs of time and aétion than dramatic writing admits; 
and thereby allows a more full difplay of charaéters. Dra- 
matic writing difplays charafters chiefly by means of. fenti- 

ments 
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ments and paffions ; epic poetry chiefly by means of aétions. 
The emotions which it excites are, therefore, not fo violent, 
but they are more prolonged. Thefe, fays Dr. Blair, are 
the general characteriftics of this fpecies of compofition. 

The epic poem may be confidered under three heads ; firft, 
with refpect to the fubject, or ation ; fecondly, with refpect 
to the actors, or characters ; and laitly, with refpect to the 
narration of the poet. 

The action mutt poffefs the following properties ; it muft 
be one, and entire, great, and interefting. (See Action 
and Episops. See alfo /Enrip, In1ap, Parapiste Lost, 
&c.) The aétors or perfonages introduced in an epic poem 
mutt be difcriminated by appropriate and well-fupported 
chara€ters ; which is denominated by Ariftotle giving man- 
ners to the poem. See Cuxaracrer, in Poetry. 

If we examine the characters of Milton, we fhall find that 
he has introduced all the variety which his fable was capable 
of receiving. The whole f{pecies of mankind was reftricted 
to two perfons at the time to which the fubjeét of his poem 
relates. We have, however, four diftin& charaCters in thefe 
two perfons. We fee man and woman in the higheft inno- 
cence and perfection, and in the moft abject ftate of guilt 
and infirmity; the two daft charadters are, indeed, very com- 
mon and obvious, but the two firft are not only more mag- 
nificent, but more novel than any characters either in Virgil 
or Homer, or indeed in the whole circle of nature. Milton 
was fo fenfible that the fubje& of his poem afforded him but 
few characters, as to be led to introduce two actors of a 
fictitious nature, in the perfons of ** Sin’? and “* Death,”’ by 
which means he has wrought into the body of his fable a 
very beautiful and well invented allegory. However, it has 
been thought, that perfons of fuch a chimerical exiftence 
are not proper actors in an epic poem; becauie there is not 
that meafure of probability annexed to them, which is. 
requifite in writings of this kind. 

There is one circumftance, relating to the principal a€tors 
of the Iliad and Kueid, that merits particular notice, becaufe 
it gives a peculiar beauty to thefe two poems, and was, 
therefore, contrived with very great judgment. This is the 
choice for their heroes of perfons nearly related to the 
people for whom-they wrote. Achilles was a Greek, and 
fineas the remote founder of Rome. Their countrymen 
were thus rendered particularly attentive to all the parts of 
their ftory, and fympathized with their heroes in all their 
adventures. Milton’s poem is alfo admirable in this refpeét 
fince it is impoflible for any of its readers, to whatever nation, 
country, or people he may belong, not to be related to the 
perions who are the principal ators in it; but what is flill 
infinitely more to its advantage, the principal actors in this 
poem are not only our progenitors, but our reprefentatives. 
We have an aétual intereft in every thing they do, and no 
lefs than our utmoft happinefs is concerned, and lies, as it 
were, at flake in their whole behaviour. 

Befides human aétors, there are perfonages of another 
kind, that ufually occupy no {mall place in epic poetry ; fuch 
are the gods, or {upernatural beings. ‘This conftitutes what 
is called the machinery of the epic poem; and it is the moit 
nice and difficult part of the fubjeét. About the neceflity 
and ufe of machinery in an epic compofition, critics have 
been divided. The French critics confider it as effential 
to the conftitution of an epic poem; and they allege that 
a poem, though it fhould poffefs every other requifite, has 

retenfion to be ranked in the epic clafs, unlefs the main 
tion be carried on by the intervention of the gods. This 

decifion feems to be principally, if not folely, founded ona 
fuperftitious reverence for the praétice of Homer and Virgil. 
But, although thefe poets very properly embellifhed their 

refpective flory by the traditionary tales and popular legends 
of their own country, according to which, all the great 
tranfaGtions of the heroic times were intermixed with the 
fables of their deities; does it hence follow, that in other 
countries, and in other ages, which do not poffefs a fimilar 
advantage of current fuperftition, and popular credulity, 
epic poetry mut be confined to antiquated fiétions, and 
fairy tales? Lucan has compofed a very {pirited poem, 
certainly of the epic kind, where neither gods nor fuper- 
natural beings are at allemployed. The author of Leonidas - 
has alfo fucceeded in an attempt of the fame kind; and, 
without doubt, wherever a poet gives us a regular heroic 
ftory, well conneéted in its parts, adorned with charaéters, 
and fupported with proper dignity and elevation, though 
his agents be every one of them human, he has fulfilled the 
chief requifites of this kind of compofition, and has a juft 
title to be claffled with epic writers. Dr. Blair, whilft he 
cannot admit that machinery is indifpenfibly neceffary or 
effential to the epic plan, differs from thofe critics of con- 
fiderable name, who are fer wholly excluding it, as incon- 
fiftent with that probability and impreffion of reality, which, - 
as they conceive, fhould prevail in this kind of writing. 
(See Elem. of Criticifm, ch. 22.) In epic poetry, where 
admiration and lofty ideas are {uppofed to reign, the mars 
vellous and fupernatural find, if any where, their proper 
place. They both enable the poet to aggrandize his fub- 
jet, by means of thofe auguft and folemn obje&s which 
religion introduces into it; and they allow him to enlarge 
and diverfify his plan, by comprehending within it heaven, 
and earth, and hell, men and invifible beings, and the whole 
circle of the univerfe. 

In the ufe, however, of this fupernatural machinery, a 
poet fhould be prudent and temperate. The fyitem of the 
marvellous, which he introduces, fhould have fome founda- 
tion in the popular belicf, fo that events, which are moft 
contrary to the common courfe of nature, may derive from 
it an air of probability ; and he fhould guard againit excefs 
in the ufe of it. As to allegorical perfonages, fame, dif-.- 
cord, love, and the like, they form, fays Dr. Blair, the 
worft machinery of any ; and though they may ferve for em- 
bellifhment, they fhould not be permitted to bear any fhare 
in the a€tion of the poem. 

With regard to the narration in an epic poem, it is not 
of any great moment, whether the poet relate the whole 
{tory in his own character, or introduce fome of his perfon~ 
ages to relate any part of the action that had paffed before 
the poem opens. Homer follows one method in his Iliad, 
and the other in his Odyffey. Virgil has, in this refpeét, imi- 
tated the conduct of the Odyfley ; Tailo that of the Iliad. 
Where the fubjeét is of great extent, and comprehends the 
tranfactions of feveral years; as in the Odyfley and the 
Eneid, the latter method feems preferable. When the fub- 
je& is of fmaller compafs, and fhorter duration, aswin the 
Iliad and the Jerufalem, the poet may, without difadvan- 
tage, relate the whole in his own perfon. It is of very 
confiderable importance in the courfe of the narration, that 
it be perfpicuous, animated, and enriched with all the beau- 
ties. of poetry. No fort of compofition requires more 
ftrength, dignity, and fire, than the epic poem. “It is 
the region,” fays Dre Blair (LeGures on Rhetoric, &c. 
vol. iii.) ‘* within which we look for every thing that is 
fublime in defcription, tender in fentiment, and bold and 
lively in exprefiion ;”” and, therefore, though an author’s plan 
fhould be faultlefs, and his ttory ever A well condudted, 
yet, if he be feeble, or flat in ftyle, deftitute of affeGing 
fcenes, and deficient in poetical colouring, he can have no 
fuccefs, The ornaments which epic poetry admits on 
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all be of the grave and chafte kind, Nothing that is loofe, 
ludicrous, or affeéted, finds any place there. All the cb- 
jects which it prefents ought to be either great, or tender, 
or pleafing. Defcriptions of difgufting or. fhocking ob- 
jets thould as much as poffible be avoided; and, there- 
fore, the fable of the Harpies, in the third book of the 
/Encid, and the allegory of Sin and Death, in the fecond 
book of Paradife Loft, had been better omitted in thefe 
celebrated poems. Mr. Addifon, in his critique on the 
Paradife Loft (Speétator, vol. iv.), has introduced feveral 

_ pertinent remarks on this fubje@. The fentiments, which 
in an epic poem are the thoughts and behaviour afcribed by 
the author to the perfons whom he introduces, fhould be 
conformable to the refpective characters of thefe perfons, 
and when this is the cafe they are faid to be ju/?. 
-timents have likewife a relation to /hings as well as to per/ons, 
and they are then perfect, when they are adapted to the 
fubje@. If in either of thefe cafes the poet endeavours to 
argue or explain, to magnify or diminifh, to raife love or 
hatred, pity or terror, or any other paffion, we ougit to 
confider whether the fentiments he makes ufe of are proper 
to thofe ends. Homer is cenfured by the critics for his 
defect as to this particular in feveral parts of the Iliad and 
Odyffey ; but candour afcribes.this defe€t to the times in 

‘which he lived. Virgil has excelled all others in the pro- 
priety of his fentiments. Milton is likewife commended in 
this refpeét ; and he claims peculiar praife from the confi- 
deration, that moft of his charaGters lic out of nature, and 
were to be formed purely by his own invention. ‘The loves 
of Dido and A£neas are merely copies of what has paffed be- 
tween other perfons. Whereas Adam and Eve, before the fall, 
are a different {pecies from that of mankind, who are defcended 
from them ; and no one buta poetof the moft unbounded inven- 
tion, and the moft exquifite judgment, could have introduced 
into their converfation and behaviour fo many apt circum- 
tances during their ftate of innocence. An epic poem 
fhould abound not only with fuch thoughts as are natural, 
but alfo with fuch as are fublime. In this re{peét Virgil is 
inferior to Homer. Indeed, Virgil feldom rifes into fenti- 
ments that are aftonifhing, where he is not fired by the 
Yiad. He every where charms and pleafes us by the force 
of his own genius; but feldom elevates and tranfports us 
avhere he does not deduce his hints from Homer. Milton’s 
-chief talent, and diftinguifhing excellence, lie in the fubli- 
mity of his theughts. Iu the greatnefs of his fentiments 
he triumphs over all the poets both ancient and -~modern, 
Homer only-excepted. As fentiments that are natural and 
fublime are always to be purfued in an heroic poem, there 
are two kinds of thoughts, which fhould be carefully avoid- 
ed; the firfl are fuch as are affected and unnatural, and the 
fecond fuch as are mean and vulgar. In Virgil we meet 
with ttle or nothing that refembles the firit kind of 
thought: none of thofe trifling points and puerilities that 
often occur in Ovid, none of the epigrammatic turns of Lu- 
can, none of the fwelling fentiments that are fo frequent in 
Statius and Claudian, and none of the mixed embellifh- 
ments of Taffo. Every thing is juft and natural. Milton 
has fometimes erred in this refpe&t ; and it is urged as his 
capology, that he was infected by the tafte and praétice of 
the age in which he lived. Mean and vulgar thoughts have 
rendered Homer obnoxious to cenfure; but his advocates 
have imputed fentiments of this kind to the age in which he 

. wrote, and to that which he defcribed, rather than to any 
imperfeétion in that divine poet. No blemith of this kind 
pte ve in Virgil, and Milton is feldom chargeable 
ewitlrit. 

We chave already obferved, that the language of an 
. 
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heroic poem fhould be both perfpicuous and fublime. | It 
xopestion as either of thefe two qualities are wanting, the 

harteet is imperfeét. See farther of the nature of the 
epic poem under Fasre. For its matter, fee Acrron. 
For its form, fee Narration. For its verfification, fee 
Hexamerter. See allo Manners, Cuaracrers, Ma- 
CHINE, &c. See alfo Ainzip, Ir1ap, Tasso’s Jeru/a- 
lem, Camorns’ Lujfiad, Frexevon’s Telemachus, You- 
Taine’s Henriape, and Miiton’s PArapise Loft. 
EPICAIROS, in Ancient Geography, a town of Palef- 

tine, E.of Jordan, Ptolemy. F 
EPICARIA, atown of Illyria, in Dalmatia. Ptol. 
EPICAU'MA, (from em, and xcs, to burn). See Ex- 

CAUMA. ; 
EPICEDION, Eamudiov, formed of ey upon, and 

xsdoz, funeral, in the Greek and Latin Poetry, was a 
funeral eulogy, or a compofilion in profe or verfe, de- 
livered over the corpfe of a friend or neighbour, com- 
memorative of the virtues of the deceafed. In celebrating 
the obfequies of diftinguifhed perfons three kinds of fu- 
neral difcourfes were ufed on the oceafion. One, delivered 
when the friends were affembled to perform the laft mourn- 
ful offices for the dead, was termed cficediums another, at 
the rogus, buftum, or funeral pile, wenfa; and that inferibed 
on the tomb or cenotaph, epitaphium. In the early ages of fo- 
ciety, the epicedium was generally an extemporaneous effulion 
of {ome near relative or affectionate friend, expreffive of the 
fentiments he felt at the lofs, and calculated to excite the 
common fympathy of the furrounding attendants, Beautiful 
{pecimens are given of this {pecies of phic iesteel refpect by 
Virgil in the /Eneid: the one (lib. ix.) on the death of Eu- 
ryalus, and the other (lib. xi.) on the death of Pallas. But in 
fubfequent periods, when wealth and luxury had tupplanted 
the fimplicity of nature, and truth of feeling had been obliged 
by fafhion to yield to the flattery of pomp; the cuitom, 
though preferved, materially differed in its charaéter and 
form. What once had been the proper expreffion of undif- 
fembled efteem, was changed into a degrading fyftem of pa- 
geantry and venality. In molt public funerals, but more efpeci- 
ally in,thofe called vindiGivi, the corpfe, previous to interment, 
was carried into the forum, attended by a valt train of invited 
or hired followers, when one of the relatives, or fome orator of 
eminence, afcended the roftrum, and harangued the audience 
in praife of the departed friend or hero. The origin of 

“this cuftom is attributed to Valerius Publicola, after the 
expulfion of, the regal title. He having honoured the 
obfequies of his colleague with a funeral oration, fo pleafed 
the vanity of the Roman people, that it foon became 
fafhionable to celebrate the funerals of great or diftinguifhed 
charaers with panegyrics, or encomiaftic orations. ‘The 
practice became at length fo popular, that the younger 
Pliny, in his epiftle, lib. ii. ep. 1. confiders it as the lait, but 
not the leaft addition to the happinefs of a great and good 
man, to have had the enviable honour of being commended. 
at his funeral by the eloquence of the conful, Tacitus. Nor 
was this privilege exclufively confined to men; for Livy 
relates that the Roman matrons, having been extremely 
liberal and aétive in raifing a colleGtion of gold to enable 
the government to deliver the city from the hands of the 
Gauls, were allowed, by an aé&t of the fenate, to have the - 
privilege of epicedia being pronounced at the celebration of 
their obfequies, equally with the other fex. The abufes to, 
which this cuftom was liable, and to which it aétually 
became in time fubfervient, are made the fubjets of juit. 
complaint, and pointed animadverfion, both by Cicero and 
Livy ; as tending, by the fulfomenefs of flattery, to weaken. 
the motives to virttie, and by the greater attention —o 
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thofe pofthumous orators paid to the blandifhments of 
eloquence, than to the accurate ftatement of facts, to 
fallify the page, and corrupt the fource of hiftory. For on 
fuch occafions the orator did not fail to extol the deceafed 
in the moft unqualified terms of praife, to ‘emblazon his 
virtues in the molt brilliant colours, and to place to his 
credit noble actions which he had never achieved. Parti- 
cularly when the orator entered on an invettigation of the 
lineage of the party, he feldom failed to ally him to fome 
eee’ family, or dignify his pedigree, by affociating with 
is name fome of the moft renowned charaéters in the com- 

monweéalth to illuftrate and confirm the defcent, fo that 
gradually, by means of thefe mifreprefentations bemg re- 
corded, the epicedia tended to obliterate the juft diftinétions 
of confanguinity, and throw down the barriers of property. 
From this heathen cuftom are derived obituary mafles, orai- 
fons funebres, and funeral fermons. ‘ 
EPICERASTICS, Eaminceastxtly formed of em and 

xspavyasy L moderate, in Medicine, remedies which, by their 
temperate moifture, foften the acrimony of a humour, and 
affuage the painful fenfation of a part irritated or afflicted 
by it; fuch are the roots of althza, mallows, liquorice ; 
leaves of lettuce, mallows, water-lily, purflain; the feeds of 
flax, poppy, &c. See Emo.uienrs. 
EPICHARMUS, in Biography, a native of the ifland 

of Cos, who flourifhed in the 5th century, B.C. His fa- 
ther removed him at an early age to Megara, and afterwards 
to Syracufe, where he became a difciple in the Pythagorean 
{chool. Being prevented, by the tyranny of Hiero, from 
afluming the public profeffion of philofophy, he chiefly ap- 
plied himfelf to the ftudy of dramatic poetry, and offended 
the Pythagoreans, by introducing the doétrines and pre- 
cepts of Pythagoras upon the ftage. His comedies were 
numerous, of which Suidas affigns to him 523 but only 
fome few fragments remain. He taught a fchool at Syra- 
cufe, and is faid to have invented the two Greek letters @ 
and x. He alfo wrote commentaries upon phyfical and 
medical fubjeéts. We have no accurate account of his phi- 
lofophical tenets: but fome of his apophthegms deferve to 
be recorded ; fuch are the following ; “ To die is an evil ; 
but to be dead is no evil”? “* Every man’s natural difpofi- 
tion is his good or evil demon,’’ ‘ He who is naturally 
inclined to good is noble, though his mother was an Ethi- 
opian.”” ‘ Be fober in thought, be flow in belief; thefe 
are the finews of wifdom.’’ ‘ The gods fet up their fa- 
yours at a price, and induftry isthe purchafer.” ‘* Live fo 
as to be prepared either for a long life or a fhort one.” 
According to Lucian, the life of Epicharmus was prolonged 
to the age of 97 years. Laert. 1. viii. § 78. Suidas. 
Fabr. Bib. Grec. v. i. p. 676. Brucker’s Phil. by En- 
field, vol. i. 
EPICHIREMA, Exixscepe, in Logic, an argumenta- 

tion, confifting of four or more propofitions, fome of which 
are proofs of others. ' 

Thus, that oration of Cicero for Milo may be reduced to 
the epichirema: ‘¢ Thofe who way-lay a man to kill him, 
it is lawful for him to kill, as is allowed by the laws of na- 

_ ture and nations, and by the practice of the beft men; but 
Ciodius way-laid Milo with that view, as appears from his 
forming an ambufcade before his country-houfe, and from 
his provifion of weapons, foldiers, &c.”? "Therefore it was 
ised al for Milo to kill Clodius. 
EPICHIROTONIA, among the Athenians. It was 

ordained by Solon, that once every year the laws fhould be 
carefully revifed and examined ; and if any of them were 
found unfuitable to the prefent ftate of affairs, they fhould 
he repealed. This was called saynperona cv vopwr, from the 
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manner of giving their fuffrages, by holding up their hands. 
See a farther account of this cuftom in Pott. Archzol, 
Gree. lib, i. cap. 26, tom. i, ps 14.2. 
EPICHORDIS, from xop3n, an intefline, in Anatomy, a 

name given by fome to the mefentery. 
EPICHUS, or Tacape (Gads), in Ancient Geography, 

a town of Africa, on the coaft of the Mediterranean fea, S, 
of Tephrura. See Gass, 
EPICITHARISMA, inthe Ancient Mufic, an air for 

the cithara, faid to be played at the end of dramatic pieces ; 
which, confequently, muft have been to Greek plays what a 
terminating ballet is now to an opera. 
EPICLEROS, Eauxanjos, among the Athenians, a 

daughter that had no brothers, and therefore inherited her 
father’s whole eftate. See Eprpicasia. 
EPICGENE, Eminowa, in Grammar, a term applied to 

nouns, which, under the fame gender and termination, mark, 
indifferently, two kinds of fexes. See GENDER. 

Such in Latin, are aquila, ve/pertilio, &c. which fignify 
equally a male or a female eagle, or bat. 

Grammarians diftinguifh between epiccene and common. 
A noun is faid to be common of two kinds, when it may be 
joined either witha mafculine ora feminine article ; and epi- 
ccene, when it is always joined to fome one of the two ar- 
ticles, and yet fignifies both genders. 

EPICOLIC Reaion, in Anatomy, from es, upon, and 
xovAsov, the colon, that part of the abdomen which is above the 
colon. 
EPICRANIUS, a thin and broad mufcle, covering the 

fuperior arched portion of the cranium, and called alfo 
fronto-occipitalis, and occipito-frontien ; or defcribed as two 
mufcles by the names of frontalis and occipitalis. 

If we defcribe this as a fingle mufcle, which we confider 
as the moft natural and correét method, it will belong to 
the clafs of digaftric mufcles, or of fuch as poffefs a middle 
tendon, with flefhy fibres conneéted to its two ends. ‘The 
aponeurofis is a very broad but thin plane, made up of 
tendinous fibres, varioufly interwoven, covering the up- 
per part of the cranium, and hence called by Soemmerring 
galea cranii aponeurotica. It is feparated, along the mid- 
dle, by a narrow interval from the oppofite mufcle, and it 
extends externally as far as the femicircular line, to which 
the temporal fafcia is affixed. Its outer furface adheres 
clofely to the fealp, while the inner is much more loofely 
connected, by a yielding cellular fubftance free from fat, . 
to the pericranium. Its edges are infenfibly continued 
into the neighbouring cellular fubftance. 

The frontal portion isa thin flattened layer of mufcular 
fibres, commencing by a femilunar edge from the front of © 
the aponeurofis, and defcending in a ftraight courfe to the 
eyebrow. Internally it is continuous with the oppofite 
mufcle, and detaches a portion of fibres along the fide of 
the nofe, to join the compreffor narium, and levator labii fu- 
perioris and ale nafi. It then terminates by joining the or- 
bicularis palpebrarum, through the whole of its upper con-- 
vexity, and it is alfo connected with the. corrugator fuper- 
cilii. The external furface of this mufcle is covered by the 
integuments of the forehead;. and its inner: furface lies 
on the frontal bone and os nafi,. 

The occipital portion is not fo broad as the preceding. 
Arifing from the back edge of the aponcurofis, it is inferted 
into the upper part of the external tranfverfe ridge of the 
occipital bone. It covers the occipital and a little of the 
temporal bone, and is covered by the f{ecalp. 

It is very obvious that the occipito-frontalis cannot affect 
the bones of the head; but it moves the integuments,in 
different directions, in confequence of the connection between 
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its tendon and the fcalp. When the frontal and occipital 
portions a& alternately, they draw the common tendon 
backwards and forwards, and thereby impart confiderable 
motion to the whole hairy fealp. If they a& together, they 
will render the aponeurofis tenfe. When the frontal aés 
feparately, it draws up the eyebrow and {kin of the forehead, 
and throws the latter into tranfverfe wrinkles. Hence it is 
concerned in the expreffion of the countenance, and acts 
more efpecially in the gay and joyful emotions, dire@ly 
antagomfing the corrugator fupercilii, which throws the 
forehead, and particularly the eyebrows, into longitudinal 
wrinkles, It contributes alfo, by means of its conneétion 
with the upper eyelids, to the opening of the eyclids, when 
we carry that to as great an extent as poffible. The fepa- 
rate aCtion of the occipital can only produce a flight efie& 
on the integuments of the back of the head. Its contrac- 
tion, however, fixes the aponeurotis, and renders it a firm 
point for the contraétion of the frontal in raifing the eye- 
brow and eyelid. This mufcle, on the whole, is ftrongly 
analogous to the panniculus carnofus of quadrupeds. 
EPICRASIS, in Medicine, is a gradual evacuation of ill 

‘humours in the blood. 

EPICRISIS, Exixzisic, in Rhetoric, a clear and brief de- 
elaration of the {fpeaker’s judgment concerning the fubject 
in hand. Thus, “ego fic ftatuo, in optimo imperatore 
-quatuor has res inefle oportere, &c.’? Voff. Rhet. lib. vi. 

p- 495. 

EPICTETI, in Ancient Geography, a people, who, ac- 
cording to Strabo, bounded Bithynia on the eaft. Hence 
the weftern part of Phrygia obtained the appellation of 
‘Phrygia Epictetus.” In this territory was the fource 
of the river Hermus, and the town of Ancyra was fituated 
in it, on the frontiers ot Myfia. : 
EPICTETUS, in Biography, an eminent Stoic philofo- 

pher,. nolefs diftinguifhed for his virtues than his wifdom, 
was born in a fervile condition at Hierapolis in Phrygia, 
and flourifhed in the firft century of the Chriftian era. At 
an early age he was fold as a flave to Epaphroditus, a cele- 
brated freedman of Nero, to whom Jofephus infcribed moft 
ef his works, and who was afterwards put to death by Do- 
mitian. Epictetus was lame; and of this infirmity various 
caufes have been affigned by different writers. Celfus re- 
lates, that when his mafter, in order to torture him, f{queezed 
his leg very hard, the philofopher betrayed no fymptoms of 
fear, but faid very calmly to his tormentor; ** You will 
break my leg ;”” and when it was broken, he only {aid with 
afmile, “ Did I-not tell you that you would break it.” 
Some fay, that he was born lame; and others afcribe his 
Jamenefs to the heavy chaias with which his mafter loaded 
him. Epictetus, having, by fome means which are not re- 
corded, obtained his freedom, retired to a fmall hut within 
the city of Rome, where, in an indigent condition, he de- 

- voted himfelf to the itudy of philofophy. Having in his 
retirement acquired a competent knowledge of the princi- 

» ples of the Stoic fe&t, and having alfo received initructions 
' in rhetoric from Rufus; he became, notwithftanding his 

poverty, a popular preceptor of morals. He was an acute 
and judicious obferver of manners; his eloquence was 
fimple, majeftic, nervous, and penetrating: his do@rine in- 
culcated the pureft morals ; and his life was an admirable 
pattern of fobriety, magnanimity, and the moft rigid virtue. 
His reprehenfions of vice were bold and animated; his in- 
ftrutions and precepts impreffive and conciliating ; and they 
were communicated without that dogmatifm, vanity, and 
rudenefs, which were too generally affected by the philofo- 
phers. He-was accuftomed to obferve, that the fum of 
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moral inilruétion may be comprifed in two words, ave x2» 
axtxay 4. e. endure and abftain, or bear and forbear. Aulua 
Gellius reprefents him as the greateft manthe feé of the 
Stoics ever produced. The tyranny of Domitian, notwith- 
ftanding his extreme poverty and fingular merit, included 
him in the number of thofe philofophers who were banifhed 
from Italy ; and to the arbitrary decree of this monfter, he 
calmly fubmitted, confidering himfelf as a citizen of the 
world, and fully apprifed, that wherever he went he carried 
his beft treafure along with him. At Nieopolis in Epirus, 
which_he chofe as the place of his refidence, he purfued his 
defign of correcting vice and folly by the precepts of philo- 
fophy. The wifdom and eloquence of his difeourfes were 
held in fuch high ettimation, that his hearers were very nv- 
merous, and it became a common praétice among them to 
commit his inftruétions to writing. It is not certain whe- 
ther he returned to Rome after the death ef Domitian ; but 
the refpeét which Adrian entertained for him renders it pro- 
bable, that he {pent the latter part of his life in that city. 
Here, however, he obtained no favours, that could induce 
him to abandon that humble condition of contented and in- 
dependent poverty, which he had fele&ted, and in which he 
determined to remain. Of the time and manner of his death 
we have no certain account. Themiftius and Suidas affert 
that he lived till the time of the Antonines; but from the 
mention that is made of him by Aulus Gellius and Marcus 
Aurelius, it is probable that he died towards the clofe of 
the reignof Adrian. His name and memory were fo much 
refpected after his deceafe, that, according to Lucian, the 
earthen lamp, by which he ufedto ftudy, was fold for 
3000 drachmas, or more than go/. of ourmoney. The tef- 
timony of Suidas, who afferts that Epiétetus wrote many 
books, isnot fupported’ by any ancient author; however 
this be, the only remains of this philofopher are his beau- 
tiful moral manual, entitled * Enchiridion,” and his “ Dif- 
fertations,”’ feleG@ed by Arian, which were drawn up 
from notes taken by his difciples from his lips. Arrian’s 
account of his life and death is not now extant, Simplicius 
has left a commentary upon his doétrine, in the ecleGic 
manner. There are alfo various fragments of his wifdom 
preferved by Antoninus, Gellius, Stobzus, and others. — 
Although the doétrine of Epictetus is lefs extravagant than 
that of any other Stoic, his writings every where breathe 
the true {pirit of Stoicifm. The tenet of the immortality 
of the foul was adoptedand maintained by him witha de- 
gree of confiflency fuited to a more rational fyftem than 
that of the Stoics, who inculcateda renovation of being in 
the circuit of events, according to the inevitable order of 
fate; and his exhortations to contentment and fubmiffion to 
Providence are enforced on much founder principles than 
thofe of the Stoics. He alfo ftrenuoufly oppofed the opi- 
nion held by the Stoics in general, concerning the lawful- 
nefs of fuicide ; and his whole fyftem of practical virtues 
approaches nearer than that of any other inftructor, une 
lightened by revelation, to the purity ef Chriftian morality. 
We have various editions of the remains of this philofopher, 
publifhed at Leyden in 1670, in 8vo. cum notis variorum ; 
at Utrecht in 1711, in 4to.; at Oxford, in 1740, in 8vo. 
by Jofeph Simpfon, together with the Table of Cebes, &c.; 
at London in 1742 by J. Upton, in two volumes 4to. 
which is the moft valuable of all. The Enchiridion was 
publithed by C. G, Heyne, in 1776, in 8vo. and, toge- 
ther with Cebes’s table, by Schweighaufer, in 1748, Svo. 
Thefe have been tranflated into various languages ; but the 
moft efteemed verfion in our country is that by Mrs. Carter, 
publifhed in 1758, with notes, "Fabr. Bib. Gree. v. iii. 
Aul, Gell. Lic. 2. Arrian, 1. i. iii, Lucian ia Pereg. 
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t. iv. Adv. Indo. lib. ement.t. ii, Brucker’s Hift. Phil. 
‘by Enfield, vol. ii. 
' EPICUREANS, a fort of ancient philofophers, who 
‘adhered tothe doétrines and opinions of Epicurus, See 
‘Evicurvs. 

The doétrines of Epicurus, as they are flated in a jutt, 
ccomprehenfive, and elaborate detail by Brucker in his ‘¢ Hif- 
tory of Philofophy,’’ tranflated and abridged by Dr. En- 
field, are arranged under the diftin&t heads of Philofophy 
in general, canons or rules of philofophifing, Phyfics, and 
‘Ethics. Philofophy is the exercife of reafon in the purfuit 
and attainment of a happy life; whence it follows, that thofe 

_ ftudies which conduce neither to the acquifition nor the en- 
joyment of happinefs are to be difmiifed as of no value. 

he end of all {peculation ought to be, to enable men to 
judge with certainty what is to be chofen, and what 
to be avoided, to preferve themfelves free from pain, 
and to fecure health of body and tranquillity of mind. 
Accordingly, the young fhould apply to the ‘ftudy of it 
‘without delay, nor fhould the old be ever weary in the pur- 
fuit of it. As nothing ought to be dearer toa philofopher 
than truth, he fhould profecute it by the moft direét means, 
‘devifing no fictions himfelf, nor fuffering himfelf to be im- 
pofed upon by the fictions of others, neither poets, orators, 
nor logicians ; making no other ufe of the rules of rhetoric 
or grammar, than to enable him to {peak or Write with ac- 
curacy and perfpicuity, and always preferring a plain and 
fimple to an ornamented ftyle. A wife man will embrace 
fuch tenets, and only fuch, as are built upon experience, 
Or upon certain and indifputable axioms. Philofophy 
confifts of two parts:—phyfics, which refpeét the con- 
templation of nature ; and ethics, which are employed in 
the regulation of manners. Of thele, the latter is the moft 
important; the knowledge of nature being only neceflary 
as a means of promoting the happinefs of life. Philofo- 
hers haye added a third part, diale€tics; which oughc to 
f rejected, as only productive of thorny difputes, idle 
uibbles, and fruitlefs cayilling. In order to facilitate 

the purfuit of knowledge, a few plain maxims and rules 
may be ufeful. Truth is of two kinds; that which refpe@s 
real exiftence, and that which confifts in a perfeét agree- 
ment between the conception of the mind and the nature of 
things. In order to judge rightly concerning truth, it is 
neceflary to ufe fome criterion, or inftrument, of judging. 
‘This criterion will vary according to the nature of the ob- 
jet which the mind contemplates. In judging of natural 
and moral objects, the three inftruments employed are fenfe, 
preconception, and paffion. The maxims, or canons, per- 
taining to fenfe, are four: Firft, that the fenfes can never 
be deceived, and confequently, that every perception of 
an image, or appearance, is true; that is, that the percep- 
tion, or fimple apprehenfion, and its efficient caufe, the 

 fpecies or image flowing from the ib as really agree. 
econdly, opinion, or judgment, is confequent upon per- 

ception, and admits of truth or falfehood. Perceptions, or 
fenfations, are the effet of real external phenomena; but 
when the mind judges concerning, thefe appearances, the 
Opinion may be either right or wrong. ‘Thirdly, every 
opinion is to be admitted as true, which is attefted, or 
not contradiéted, by the evidence of the fenfes, after a care- 
ful and deliberate examination of every circumftance which 
can be fuppofed to affect the gueftion. Fourthly, an opi- 
nion contradiéted, or not atteited by the evidence of the 
fenfes, is falfe. ‘Thus, the opinion of a Plenum mutt be 
falfe, becaufe it contradiéts the evidence of the fenfes, 
which atteft, that there is fuch a thing as motion. Con- 
cerning the fecond inftrument of judgment, viz. reornbicy 
_ Vor. XII. 

or pre-conception, four canons may be laid down. Firft, 
that all pre-conceptions are derived from the fenfes, either 
by immediate impreffion, as of an individual man; by ens 
largement or diminution, as of a giant or dwarf; by refem- 
blance, as of an unknown city to one which has been feen ; 
or by compolition, as of a centaur. Secondly, pre-concep- 
tion is neceflary to enable us to reafon, inquire, or judge of 
any thing. Thirdly, pre-conceptions, or univerfal notions, 
are the principles of all reafoning and difcourfe; and we 
eafily refer to thefe in comparing one thing with another. 
If thefe notions be agreeable to nature, and diftin@ly con- 
ceived, artificial reafoning will be unneceffary. Fourthly, 
truths, not felf-evident, are to be deduced from maniteft pre- 
conceptions ; or, where the relation of ideas is cbfcure, it is 
to be made evident by the intermediate ufe of fome acknow- 
ledged principle. The third initrument, paffion, or affec- 
tion, which comprehends pleafure and pain, admits of the 
following four evident maxims.  Firft, all pleafure, to 
which no pain is annexed, is for its own fake to be purfued. 
Secondly, all pain, to which no pleafure is annexed, is for 
its own fake to be avoided. Thirdly, that pleafure, which 
either prevents the enjoyment of a greater pleafure, or pro- 
duces a greater pain, isto be fhunned. Fourthly, that pain, 
which either removes a greater pain, or procures a greater 
pleafure, is to be endured. As to the ufe of words, two 
canons are fufficient. Firit, in {peaking, ufe terms in com- 
mon ufe, and in the fenfe in which they are commonly un- 
derftood. Secondly, in hearing, or reading, attend care- 
fully to the fignification which the fpeaker or writer affixes 
to his terms. Attention to thefe maxims=would prevent 
much obfcurity and confufion, and terminate many difputes. 
By thefe rules Epicurus undertook to condué his followers 
into the fecrets of nature, and to lay open to them the 
origin of things. 

The phyfical doétrine of Epicurus was as follows: Nothing 
can ever {pring from nothing, nor can any thing ever return 
to nothing. ‘The univerfe always exifted, and will always 
remain ; for there is nothing into which it can be changed. 
There is nothing in nature, nor can any thing be conceived, 
befides body and fpace. Body is that which poffeffes the 
properties of bulk, figure, refiftance, and gravity : it is this 
alone which can touch and be touched. Space, or vacuum, 
deftitute of the properties of body, incapable of ation or 
paflion, is the region which is or may be occupied by body, 
and which affords it an opportunity of moving freely. The 
exiftence of bodies is attefted by the fenfes. Space muft 
alfo exift, in order to allow bodies place in which to move 
and exift ; and of their exiftence and motion we have the 
certain proof of perception. Befides body and fpace, no 
third nature can be conceived. But the exiftence of quali- 
ties is not precluded, becaufe thefe have no fubfiftence except 
in the body to which they belong. The univerfe, confilt- 
ing of body and fpace, is infinite. Bodies are infinite in 
multitude; fpace is infinite in magnitude. The univerfe is 
immoveable, becaufe there is no place heyond it into which 
itcan move. It is alfo eternal and immutable, fince it is 
liable to neither increafe nor decreafe, to produétion nor 
decay. Neverthelefs, the parts of the univerfe are in mo 
tion, and are fubje& to change. All bodies contift of parts, 
which are either themfelves fimple principles, or may be re- 
folved into fuch, Thefe firft principles, or fimple atoms, are 
divifible by no force, and therefore muft be immutable, 
The exiftence of fuch atoms is indifputable, becaufe it is 
impoffible that any thing which exifts fhould be reduced to 
nothing. A finite body cannot confift of parts infinite cither 
in magnitude or number; and therefore divifibility of bodies 
in infinitum is inconceivable. AJ) atoms are of the fame 
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nature, without any difference in effential. qualities ; and 
yet it appears, from their different effects upon the fenfes, 
that they differ in magnitude, figure, and weight. Atoms 
exift in every poflible variety of figure; and yet on account 

of their folidity, they are infrangible, or incapable of actual 
divifion. Gravity is an effential principle of atoms ; for 
being perpetually in motion, or making an effort to move, 
they muft be moved by an internal impulfe, which may be 
called gravity. By this internal force, atoms are carried 
forward in a direction, which is nearly reétilinear; and 
whilit they pafs through free {pace, their declination from a 
right line occafions a cafual concurrence of corpufcles of 
different forms. Thus various kinds of curvilinear motion 
will be produced. Moreover, when one atom is reflected 
from another, and again repelled by a third, it will acquire-a 
kind of vibratory or tremulous motion. Hence an univerfal 
agitation will enfue. The principle of gravity, being effen- 
tial to the primary corpufcles or atoms, thefe mutt have 
been inceffantly, and from eternity, in aétual motion ; and 
with a velocity, when no obltacle intervenes, which will 
caufe them to pafs through the greateft imaginable fpace 
in the {malleft imaginable portion of time. All atoms are 
alfo fuppofed, whilit they pals without refiftance through 
the fame empty {pace, to move with equal velocity; and 
though, by collifion, their direction may be changed, their 
velocity is not diminifhed. Atoms are the elements from 
which all things are compounded, and into which they are 
refolved ; and the energy, or principle of motion, which 

effentially belongs to them, is the fole agent in the opera- 

tions of nature. Aétion originates in atoms, and from thefe 

proceeds to compound bodies. Al the changes which 
take place in the figure, and other properties of bodies, 
confift in local motion. Bodies are more or lefs rare, in 

proportion to the fize of the vacuities which intercept the 
folid atoms of which they are compofed. Tranfparency 

depends partly upon the fame caufe, and partly upou the 

pofition of the vacuities between the particles: for rays of 
light will pafs eafily through a denfe body, as glafs, if its 
vacuities be placed ina ftraight line. Hardnefs and foft- 
nefs, flexibility, duétility, and other qualities, may be ex- 
plained ina fimilar manner. The weight of a body is the 
refult of the weight of all its atoms ; and fince gravity is an 
eflential property of all atoms, all bodies muft be heavy; 
and the only reafon why fome bodies appear to have the 
contrary principle of levity is, that they are driven upwards 
by the denfer mafs in which they are placed. Heat is the 
influx of certain fmall, round, foft corpufcles, which infinu- 
ate themfelves into the pores of bodies in continual fuccef- 
fion, till by their perpetual a€tion, the parts are feparated, 
and at length the body diffolved. The fenfe of hcat is the 
perception of the feparation of parts, which were before 
contiguous. Cold is the influx of certain irregular atoms, 
whofe motion is flower than that of thofe which occafion 
heat, and their effeé&t the reverfe of the former. Pleafure 
and pain, motion and reft, and even time, are actions of 
bodies. Produétion and diffolution are nothing more than 
a change of the pofition of atoms, or an increafe or dimi- 
nution of the particles of which bodies are compofed. The 
world is finite and terminable, and muft have fome figure, 
though this cannot poflibly be afcertained. It is not eter- 
mal, but began at a certain time to exift; for fince every 

thing in the world is liable to viciffitudes of produétion and 
decay, the world itfelf muft partake of them. This may 
alfo be inferred from the fhort date of hiftory, and the late 
invention of arts. 

The formation of the world may be conceived to have 
happened in the following manner: a finite number of that 

infinite multitude of atoms, which, with infinite fpace, 
conftitutes the univerfe, falling fortuitoufly into the region 
of the world, were in confequence of their innate motion 
collected into one rude and indigefted mafs, In this chaos, 
the heavieft and largeft atoms, or colleétions of atoms, firft 
fubfided, whilft the fmaller, and thofe which from their 
form would move mott freely, were driven upwards. Thefe 
latter, after many reverberations, rofe into the outer region 
of the world, and formed the heavens. Thofe atoms, which 
by their fize and figure were fuited to form fiery bodies, 
collected themfelves into ftars : thofe which were not capa- 
ble of rifing fo high in the fphere of the world, being dif- 
turbed by the fiery particles, formed themfelves into air. 
At length from thofe which fubfided was produced the 
earth. By the aétion of air, agitated by heat from the 
heavenly bodies upon the mixed mafs of the earth, its 
{moother and lighter particles were feparated from the reit, 
and water was produced, which naturally flowed into the 
loweft places. In the firft combination of atoms, which 
formed the chaos, various feeds arofe, which, being pre- 
ferved and nourifhed by moifture and heat, afterwards fprun 
forth in organized bodies of different kinds. Of the cea 
productions of the earth, fome may be conceived to have 
been produced imperfeét, and therefore incapable of life, 
but others would come forth more perfe&. 'Thefe, after 
the earth was exhaufted of its feminal virtues, would re- 
f{peCtively continue their fpecies. The world, thus formed, 
would be preferved by the fame mechanical caufes which 
produced it; but by the inceflant motion of atoms, which 
alone are folid and incorruptible, it would gradually tend 
to diffolution. In procefs of time nothing will remain but 
feparate atoms and infinite fpace. As atoms are infinite, 
the number of worlds may alfo be infinite. ‘The earth oc- 
cupies the middle part of the world; but ne point within 
it is properly the centre of gravity, for all heavy bodies 
fall in nearly parallel lines. The doé€trine of Antipodes, 
according to the Epicurean philofophy, is falfe. The 
figure of the earth is a circular plane; and it is preferved 
from falling towards the lower region by the air, with 
which it is congenial, and upon which therefore it does not 
prefs; their mutual aétion dettroying the effect of gravity. 
Earthquakes are caufed by the agitation of internal winds 
and water, or by the decay or fudden fall of columns, that 
fupport portions of the earth’s furface. Or, the internal 
winds may be converted into fires, which may caufe fudden 
and violent eruptions, as in mount /Etna. aters pafling 
out of the fea into the crevices of the earth, undergo a 
filtration, by which the particles of falt received by them — 
from the bed of the fea are feparated. Foffils and plants 
are produced by the motion of atoms, that caufe the con- 
tinual tranfpofition, accretion or diminution of individual 
bodies. Having no vital principle, they can only be faid 
analogically to live or die. Animals having been once 
formed, at the beginning of the world, by the cafual 
conjun@tion of fimilar ator the produGtion of animal 
bodies is {till continued in a confiftent and determinate or- 
der. The parts of animals were not originally framed for 
the ufes to which they are now applied ; but, having been 
accidentally produced, they were afterwards accidentally 
employed. The eye, for example, was not made for fee- 
ing, nor the ear for hearing, but the foul, being formed 
within the body at the fame time with thefe organs, and 
connected with them, could not avoid making ufe of them 
in their refpeCtive functions. The foul is a fubtle corporeal 
fubftance, compofed of the fineft atoms; which, by the 
extreme tenuity of its particles, is able to penetrate the 
whole body, and to adhere to all its parts. It is et 
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of four diftinct parts; fire, which canfes animal heat; an 
ethereal principle, which is moilt vapour ; air; and a fourth 
principle, which is the caufe of fenfation. Thefe four 
pe are fo perfeGily combined as to form one fubtle fub- 
ance, which, whillt it remains in the body, is the caufe 

of all its faculties, motions, and paffions, and which cannot 
be {eparated from it, without producing the entire diffolu- 
tion of the animal fyftem. Different fenfations are the 
cafual effects of the different organs, which the foul in its 
union with the body is capable of employing, and of the 
different properties and qualities ot external objects. 
Thefe become fenfible by means of certain {pecies, or 
images, which are perpetually pafling like thin films from 
bodies, in form fimilar to the furfaces of the bodies them- 
felves, and ftriking upon organs fitted to receive them. 
The mind, or intelle@, which is endued with the power of 
thinking, judging, and determining, is formed of parti- 
cles molt fubtle in their nature, and capable of the molt ra- 
pid motion, This intelle& is a portion of the foul, form- 
ing with it one nature, and yet retaining its diftin& charac- 
ter, which 1s the power of thinking; the fuppofed feat of it is 
the middle of the breaft, or the heart, which we perceive 
to be the region of thofe affections which are excited by 
cogitation, ‘Thought is produced by {ubtle images, which 
find their way through the body, and, when they arrive 
at the intelle&t, move it to think. The affeGions and 
paffions of thefeul may be reduced to two, pleature and 
pain. Voluntary motion is the effeCL,of images conveyrd 
to the mind, by which pleafurable or painful conceptions 
are, formed, and fubfequent defires or averfions are pro- 
duced, which become the immediate {prings of aétion. 
Sleep is produced, when the parts of the foul, which are 
at other times diffufed through the body, are expreffed or 
feparated by the aétion of the air, or of food. Dreams 
are the effect of images cafually flying about, which from 
their extreme tenuity penetrate the body and ftrike upon 
the mind, exciting an imaginary perception of thofe things, 
of which they are images. Death is the privation of fen- 
fation, in confequence of the fep ration of the foul from 
the body; in which cafe, the foul is difperfed into the cor- 
pufcles or atoms of which it was compofed, and therefore 
can no longer be capable of thought or perception. The 
knowledge of things, which belong to the regions above 
the earth, whether aérial or celeftial, is to be purfued only 
for freeing the mind from imaginary fears, and fettling it in 
a ftace of tranquillity. Inthe heavens, or ethereal regions, 
the fun, moon, and ftars appear to be fiery bodies; or they 
may be {mooth mirrors, from which bright fiery particles 
flowing through the ethereal regions are reflected to the 
earth; or they may be deep veffels, containing fires; or 
they may be circular plates heated like mortar, or ftones in 
4 furnace. The apparent motion of the heavenly bodies 
may arife from the revolution of the whole heaven in which 
they are fixed, like nails in a folid body: or by the reyolu- 
tion of the bodies themfelves through the heaven as a fluid 
aud permeable medium, ‘The caufe of this motion may 
be, either an internal neceffity in the natures of the bodies 
ape shes or the external preflure of fome ethereal 
uid, 
In the uniyerfe there are, according to Epicurus, with- 

out contradictions divipe natures; becaufe nature itfelf 
has impreffed the idea of divinity upon the minds of men. 

notion is univerfal, nor is it eftablifhed by cuftom, 
law, or any human inftitution; but it is the effed: of an 
innate principle, producing univerfal confent, and therefore 
it muft be true, This univerfal notion has probably arifen 
from images of the gods, which have cafually made their 

a 
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way into the minds of men in fleep, avd have afterwards 
been recolleéted. But itis inconfittent with our natural 
notions of the gods, as happy and immortal beings, to fup- 
pofe that they encumber themfelves with the management 
of the world, or are fubjeét to the cares and paflions which 
mutt attend fo great a charge. ‘Hence it is inferred, that 
the gods have no intercourfe with mankind, nor any concern 
with the affairs of the world. Neverthelefs, on account of 
their excellent nature, they are objects of reverence and 
worfhip. In their extevaal fhape the gods refemble men 5 
and though the place of their refidence is unknown to 
mortals, it is without doubt the manfion of perfect purity, 
tranquillity, and happinefs. 

Upon a review of the pre-eaing fummary of the Epicurean 
fyitem, furnifhed chiefly by Laertius and Lucretius, it matt 
appear to bea feeble and ineffectual effort to explain the phe- 
nomena of nature ypon mechanical prineiples. With this view 
Epicurus adopts a variety of wild and fanciful hypothetes, 
which evince his incapacity of folving the grand problem 
conceraing the origin and formation of the world. But the 
greatelt defeét of this fyitem is the attempt of its author to 
account forall the appearances of nature, even thofe which 
refpect animated and intelligeat beings, upon the fimple 
principles of matter and motion, without introducing the 
agency of a Supreme Intelligence, or admitting any other 
idea of fate, than that of blind neceflity inherent in every 
atom, by which it moves ina certain direction. Hence he 
leaves unexplained thofe appearances of defign, which are fo 
manifeft in every part of nature, and abiurdly fuppofes, 
that the eye was not made for feeing, nor the ear for hear- 
ing. Befides the idea which he gives of the nature of the 
gods, whofe exiftence he admits, as fimilar to man ; and of 
their condition, as wholly feparate from the world, and en- 
joying no other felicity except that which arfes from inac- 
tive tranquillity, fallsinfinitely fhort of the true conception 
of Deity, as the intelligent Creator and Governor of the 
world, 

The doétrine of Epicurus concerning nature differs from 
that of the Stoics, (fee SToics,) chiefly in the following 
particulars: while the latter held God to be the foulof the 
world, diffufed through univerfal nature, the former ad- 
mitted no primary intelligent nature into his fyftem, but 
held atoms and {pace to be the firft principles of all things; 
and whilft the Stoics conceived the active and paflive princi- 
ples of nature to be conneéted by the chain of fate, Epicu- 
rus afcribed every appearance in nature toa fortuitous colli- 
fion and combination ofatoms. See Atromicau,and Cor- 
puscuLar Philofophy. tit 

The ethics of Epicurus are much lefs exceptionable than 
his phyfics ; of which we may judge from the following fum- 
mary. The end of living, or the ultimate good, which is 
tobe fought for its own fake, according to the univerfal: 
opinion of mankind, is happinefs: which men generally fail 
of attaining, becaufe they form wrong notions of the nature 
of happinefs, or do not ufe proper means for attaining it. 
The happinefs, which belongs to man, is that ftate in which 
he enjoysas many of the good things, and fuffers as few of 
the evils incident to human nature as poflible, paffing his. 
days in afmooth courfe of permanent tranquillity. Perfect 
happinefs cannat poflibly be poffefied without the pleafure 
that attends freedom from pain, and the enjoyment of the 
good things of life. Pleafure is in its nature good, and 
ought to be purfued; and pain is in its nature evil, and, 
fhould be avoided, Befides, pleafure or pain is the mea~’ 
fure of what is good oreyil in every obje& of defire or 
averfion, However, pleafure ought not in every inftance ta 
be purfued, nor pain to be avoided ; but reafon is to difti.- 
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guifh and compare the nature and degrees of each, that the 
refult may be a wife choice of that which fhall appear to be, 
upon the whole, good. That pleafure is tke firlt good ap- 
pears from Gietuclinstion which every animal, from its firft 
birth, difeovers to purfue pleafure and avoid pain; and is 
confirmed by the univerfal'experience of mankind, who are 
incited to action by no other principle, than the defire of 
avoiding pain, or obtaining pleafure. Of pleafure there are 
two kinds; one contifting in a {tate of reft, in which both 
body and mind are free from pain ; the other arifing from an 
agreeable agitation of the fenfes, producing a correfpondent 
emotion inthe foul. Upon the former of thefe, the en- 
joyment of life chiefly depends. Happinefs may, therefore, 
be faid to confilt in bodily eafe and mental tranquillity. It is 
the office of reafon to confine the purfuit of pleafure within 
the limits of nature, fo as to attain this happy {tate ; which 
neither refembles a rapid torrent, nor a ftanding pool, 
but is like a gentle ftream, that glides {moothly and filently 
along. ‘This happy ftate can only be attained by a prudent 
care of the body, and a fteady government of the mind. 
The difeafes of the body are to be prevented by temperance, 
or cured by medicine, or endured tolerably by patience. 
Againit the difeafes of the mind philofophy provides fuffici- 
ént antidotes; the virtues are its inftruments for this pur- 
pofe ; the radical {pring of which is prudence, or wifdom, 
and this inftruéts men to free their underftandings from the 
clouds of prejudice ; to exercife temperance and fortitude in 
the government of themfelves: and to practife juftice toward 
all others. In a happy life, pleafure can never be feparated 
from virtue. A prudent man will confult his natural difpo- 
fition in the choice of his plan of life. "Temperance is that 
difcreet regulation of the defires and paffions, by which we 
are enabled to enjoy pleafures without fuffering any confe- 
quent inconvenience. ‘They who maintain fuch a conftant 
felf-command, as never to be enticed by the profpect of pre- 
fent indulgence to do that which will be produétive of evil, 
obtain the trueft pleafure by declining pleafure. Sobriety, 
as oppofed to inebriety and gluttony, teaches men that na- 
ture is fatisfied with a little, and enables them to be con- 
tented with fimple and frugal fare : thus health is preferved ; 
the offices of life are performed with alertnefs and activity ; 
and the occafional varieties of a plentiful board acquire an 
excellent relifh, and a perfon is prepared to meet every re- 
verfe of fortune without the fear of want. Continence, which 
is a branch of temperance, prevents the difeafes, infamy, re- 
morfe, and punifhment to which thofe are expofed, who in- 
dulgethemfelvesin unlawful amours. Mufic and poetry, which 
are often employed as incentives to licentious pleafure, are 
to be cautioufly and fparingly ufed. Gentlenefs, as oppofed 
to an irafcible temper, greatly contributes to the tranquillity 
and happinefs of life, by preferving the mind from pertur- 
bation, and arming it againft the affaults of calumny and 
malice. Moderation in the purfuit of honours or riches, 
is the only fecurity againft difappointment and vexation. A 
wife man will, therefore, prefer the fimplicity of ruftic life 
to the magnificence of courts. As the events of futurity 
are uncertain, he neither will be elated with confident ex- 
pectation, nor depreffed by doubt and defpair; the one and the 
other being equally deftruGtive of tranquillity. It will con- 
tribute to the enjoyment of life, to confider death as the 
perfe&t termination of a happy life, which it becomes us to 
clofe like fatisfied guefts, neither regretting the paft, nor 
anxious for the future. Fortitude, by enabling us to endure 
pain and banifh fear, is of great ufe in producing tranquillity. 
Philofophy inftru@s us to pay homage to the gods, not 
through hope or fear, but from veneration of their fuperior 
nature. It enables us alfo to conquer the fear of death, by 

teaching us, that it is no proper object of terror 5 fince, whilft 
we are, death is not, and when Ser arrives, we are not; 
fo that it concerns neither the living nor the dead. The 
only evils to be apprehended are bodily pain and diftrefs of 
mind. It becomes a wife man to endure the former with 
patience and firmnefs, becaufe, if it be flight it may be 
eafily borne; and if it be inteafe, it cannot laftlong. Mental 
diftrefs commonly arifes, not from nature, but from opinion ; 
a wife man, will, therefore, arm himfelf againft this kind of 
fuffering, by reflecting that the gifts of fortune, the lofs of 
which he may be inclined to deplore, were never his own, 
but depended upon circumftances which he could not com- 
mand. If, therefore, they happen to leave him, he will 
endeavour as foon as poffible to obliterate the remembrance 
of them, by occupying his mind in pleafant contemplation, 
and engaging in agreeable avocations. Juftice refpe¢ts man 
as living in fociety, and is the common bond without which 
no fociety can fubfilt. This virtue, like the reft, derives its 
value from its tendency to promote the happinefs of life. 
It is the intereft of every individualin a ftate of fociety to 
conform to the laws of juftice, for in fociety, the neceflity 
of the exercife of mutual juftice, in order to the common 
enjoyment of the gifts of nature, is the ground of thofe 
laws by which it is prefcribed. Nearly allied to juftice are 
the virtues of beneficence, compaflion, gratitude, piety, and 
friendfhip. He who confers benefits upon others, procures 
to himfelf the fatisfaétion of feeing the ftream of plenty 
{preading around him from the fountain of his own benefi- 
cence ; at the fame time he enjoys the pleafure of being ef- 
teemed by others. ‘The exercife of gratitude, filial affec- 
tion, and reverence for the gods, is neceffary, in order to 
avoid the hatred and contempt of all men. Friendfhips are 
contracted for the fake of mutual benefit; but by degrees 
they ripen into fuch difinterefted attachment, that they are 
continued without any profpect of advantage. A true 
friend will partake of the wants and forrows of his friend, 
as if they were his own; if he be in want, he will relieve 
him; if he be in prifon, he will vifit him; if he be fick, he 
will come to him ; nay, fituations may occur, in which he 
would not fcrupleto die forhim. It cannot then be doubt- 
ed, that friendfhip is one of the moft ufeful means of pro- 
curing afecure, tranquil, and happy life. 

From the preceding fummary of the ethics of Epicurus, 
we may be: enabled to refute the cenfures which many 
writers have pafled upon him, as the preceptor of luxurious 
and licentious pleafures. Thefe cenfures have originated in 
a mifconception of the nature of that pleafure which he 
recommends and juitifies, and which, in his fyftem, 1s only 
another name for happinefs. Whilft the Stoics taught that _ 
virtue itfelf is happinefs, Epicurus maintained, that the 
motive by which men are induced to practife virtue is the 
defire of happinefs. Both taught, that it is impoflible to be 
happy without virtue, and both fuppofed virtue to confit 
in a conformity to nature. Whatever errors and abfurdities 
may be juitly charged on the Epicurean fyftem, it muft be 
allowed that, when candidly and fairly interpreted, it 
afforded no encouragement to immoral conduct. How- 
ever, it cannot be denied by its moft zealous advocates, that 
by the erroneous reprefentations of the gods, and the dif- 
belief of providence and the immortality of the foul, which 
this fyftem propagated, it ferved very much to relax the 
obligations and enfeeble the fanétions and motives of virtue. 
This was actually the cafe both at Athens and at Rome, 
where thofe who belonged to the fchool of Epicurus, partly 
difleminating his genuine doétrine and partly perverting it, 
difgraced the Fyliet to which they adhered by the laxity 
and diffolutenefs of their manners. Some indeed have ex- 
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preffed a doubt, whether Epicurus himfelf difbelieved the 
immortality of the foul. (See the notes upon ** Cudworth’s 
Intellectual fyftem of the Univerfe,”? fubjoined by Dr. Mo- 
fheim to his Latin tranflation of that learned work, vol. 1, 
p: 66. 500. vol. ii. p. 1174.) His followers, however, feem 
to have been more explicit on this fubje&t ; and Mofheim 
afferts (Eccl. Hilt. v.i. p. 167.) that towards the clofe of the 
fecond century of the Chriftian era, of all the philofophers, 
the Epicureans enjoyed the greateft reputation, and had un- 
doubtedly the greateft number of followers, becaufe their 
Opinions tended to encqurage the indolent fecurity of a vo- 
luptuous and effeminate life, and to banilh the remorfe and 
terrors that haunt vice, and naturally incommode the 
wicked in their fenfual purfuits. Hence it is certain, that 
in the common ufe of the appellation, Epicurean has been 
underitood to fignify an indolent, effeminate, and voluptuous 
perfon, who only confults his particular and private pleafure, 
without concerning himfelf with any thing ferious. Ac- 
cordingly it has been maintained, that there were always 
two kinds of Epicureans, the rigid and the remifs. The 
rigid Epicureans were thofe who were ftri@tly attached to 
the fentiments of Epicurus, and who placed their whole 
happinefs in the true pleafures of the mind, refulting from 
the praGlice of virtue. The loofe or remifs Epicureans, 
taking the words of that philofopher in a more grofs fenfe, 
placed all their happinefs in corporeal gratifications and plea- 
dures, in eating, drinking, &c. Thofe of the former clafs, who 
were the genuine Epicureans, called the others the ** Sophitts 
of their feét.??_ In the “ Nouveau Diionaire Hiftorique”’ 
the reader may find a fhort account of modern Epicurean 
{chools in France, the members of which were more diftin- 

_ guifhed by their literary refinement, polifhed manners, and 
luxurious indulgence, than their culture of the genuine 
dogtrine of the Greek philofopher. 

_ Before we clofe this article, we fhall briefly trace the 
fubfiftence and progrefs of the Epicurean {chool, after the 
death of its founder. From Epicurus the charge of it de- 
volved upon his friend Hermachus ; and it was continued in 
fucceflion by Polyftratus, Bafilides, Protarchus, and others. 
The fe& fubfifted, ina depraved and degraded ftate, till 
the decline of the Romanempire. It entered Rome, indeed, 
in confequence of the oppofition excited againft it by the 
Stoics in Greece, under a heavy load of obloquy. This 
Was much increafed by the vehemence with which Cicero, 
De Fin. 1. ii. Tufe. Qu. 1.1. 3. Fam. Ep. xiii. 1. Orat. in 
ifon. c. 22.) inveighed againit this fect, and by the eafy 

credit which he gave to the calumnies induttrioufly circu- 
lated againft its founder. It was, however, patronized by 
feveral perfons of diftintion in Rome, and particularly by 
Atticus, the bofom friend of Cicero. Neverthelefs, the true 
doétrine of Epicurus was not fully ftated by any Roman 
writer, till Lucretius, with much accuracy of conception 
and clearnefs of method, as well as with great ftrength and 
elegance of diGtion, unfolded the Epicurean fyftem in his 

m, * De Rerum Natura,” “* On the Nature of Things.” 
he Epicurean feét, though much degenerated from the 

fimple manners of its founder, continued to flourifh through 
along courfe of years under the Roman emperors. This 
was Owing in part to the freedom of manners which it per- 
mitted, and in part to the boldnefs with which it combated 
fuperftition ; but principally to the ftri@ union which fub- 
fifted among the members of this f{chool, and the implicit 
deference which they unanimoufly agreed to pay to the 
doétrines of their mafter. ‘The fucceffion of difciples in this 
fect was, as Laertius attefts (1. x. § 9.) uninterrapted, even 

_ when other fchools began to fail. In many places the doc- 
_ trine of Epicurus was publicly tavght, and at Athens 
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the Epicurean fchool was endowed with a fixed ftipend: 
Among the learned men_of this period there were fome, 
whofe whole concern was to tranimit the tenets and max- 
ims of Epicurus uncorrupted to pofterity ; and ochers, who 
held the memory of Epicurus in high eftimation, and in 
many particulars adopted his doctrine, and who, therefore, 
may not improperly be rauked in the clafs of Epicureans. 
The principal of thefe are Pliny the elder; Celfus, Lucian, 
and Diogenes Laertius. After the revival of letters at a 
much later period, there were not wanting feveral learned 
men, who, finding little fatisfaction in the obfcure and fub- 
tle {peculations of metaphytics, had recourle to the doctrine 
of Epicurus, as the true key to the mylleries of nature. 
The firft reftorer of the Epicurean fyftem among the 
moderns was Daniel Sennert, an eminent phyficiaa of Wit- 
temburg, who flourifhed at the beginning of the 17th 
century. Sennert, however, confounded the corpufcles of 
the more ancient philofophers with the atoms of Democritus 
and Epicurus, and held that each element has primary par- 
ticles peculiar to itfelf. The fame doctrine was taught, with 
fome inconfiderable variations, by Chryfoltom Magnenus, 
profeffor of medicine in the univerlity of Pavia, who, in the 
year 1646, publifhed ** A treatife on the Life and Philofophy 
of Democritus.”? His fyftem is rendered obfeure by an 
attempt to unite the incompatible dogmas of Epicurus and 
Ariftotle. The ableft and mott fuccefsful attempt towards 
the revival of the phyfical and moral philofophy of Epicurus 
was made by Peter Gaffendi, who, befides a variety of 
other learned treatifes, wrote a life of Epicurus, in which 
he undertakes to refcue that philofopher from the load of 
calumny under which his memory had lain for many ages, 
as well as to give a fair and impartial reprefentation of his 
do&rine. The mott celebrated followers of Gaffendi were 
Francis Bernier, a phyfician of Montpelier, who wrote an 
«« Abridgement of Gaffendi’s Philofophy,” Par. 1678, and. 
Walter Charlton, an Englifhman, who wrote a treatife, 
entitled ‘ Phyfiologia Epicuro-Gaflendo-Charletoniana,”’ 
Lond. 1654, in which he attempts to eitablifh natural 
f{cience upon atomic principles. Indeed, the doCtrine of 
atoms and a vacuum has been embraced by the mott eminent 
philofophers, Huygens applies it to explain the caufe of 
gravitation, and Newton admits it into his theory of natural 
philofophy. (See Aromicat Philofophy.) Diogenes Laer- 
tius. 1. x. Lucretius de Rerum Natura. Stanley’s Hitt. 
Phil, part. xiii. Gaflendus de Vita et Moribus Epicuri. 
Bayle. art. Zpicurus. Brucker’s Hift. Phil. by Enfield. 
EPICURUS, in Biography, the founder of the fy{tem 

defcribed in the preceding article, was an Athenian, of the 
fEgean tribe, the fon of Neocles and Chereftrata, perfons of 
honourable defcent but reduced condition, and born at 
Gargettus in the vicinity of Athens, at the beginning of 
the third year of the rogth olympiad, B. C. 342. Neocles, 
being reduced to poverty, was fent with a colony of 2000 
Athenian citizens to the ifland of Samos, where he occupied 
a {mall farm, and took up the profeffion of a {chool-matter ; 
and where his wife Chereftrata performed the arts of in- 
cantation and luftration, for the purpofe of curimg difeafes 
and driving away f{peétres, in which, it is faid, fhe was af- 
fifted by her fon, Epicurus, who furnifhed her with luttral 
fongs for her folemn rites. Epicurus remained at Samos and 
in the neighbouring ifland of 'Teos, till he was 18 years of age, 
and then removed, with a view to farther advantage for 
improvement, to Athens. Upon the death of Alexander, 
he left Athens, and went to his father at Colophon. Soon 
afterwards he removed to Mitylene, and after pafling one 
year in that city, he refided for 4 years at Lampfacus. In 
the 36th year of his age, he returned to Athens. AS 
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his 14th year to this time, he was induftrionfly employed in 
the fludy of philofophy, At Samos he was inftruéted in 
the Platonic philofophy by Pamphilus, as Cicero informs 
us (De Nat. Deor, I. i. c. alg’ and, as we learn from 

Clement of Alexandria (Strom. I. i.); he attended in his 
early years upon Naufiphanes a Pythagorean, and Pyrrho 
the fceptic. During his abode at Athens he could not 
fail to derive confiderable benefit from Kenocrates, who 
taught in the Academy, and from Thebdphraftus, who 

delivered letures in the Lyceum. His fyftem of philofo- 
phy, however, was the refult of his own refle&tions, after 
comparing the doétrines of other fects. About the 32d year 
of his age, he opened a fchool, firft at Mitylene, and atter- 
wards at Lamptacus; but not fatisfied with thefe obfcure re- 
treats, he determined to make his appearence on the more pub- 
lic theatre of Athens; and purchafed for his own ufe, at the 
expence of 80 minz, a pleafant garden, where he taught his 
fyftem of philofophy. From this circumftance the Epicu- 
reans were denominated ‘ the philofophers of the garden,” 
During the fiege of Athens by Demetrius, when Epicurus 
was 44 years of age, and while the city was diftrefled 
with famine, he is faid to have fupported himfelf and his 
friends on a {mall quantity of beans, which he fhared 
equally with them, The period in which he introduced 
his philofophy was peculiarly favourable for his purpofe ; 
for in the room of the Socratic philofophy nothing re- 
mained but the fubtlety and affectation of Stoicifm, the 
unnatural feverity of the Cynics; or the doétrine of indul- 
gence taught and practifed by the followers of Arittippus. 
The younger citizens were, therefore, difpofed to hiten 
to a preceptor who fmoothed the ftern and wrinkled brow of 
philofophy, and, under the netion of conduéting his follow- 
ers to e@joyment in the bower of tranquility, led them, una- 
wares, into the paths of moderation and virtue. This circum- 
ftance rendered his fchool popular, fo that difciples flocked 
into the garden, not only from different parts of Greece, 
but from Egypt and Afia. Seneca, though a Stoic philo- 
fopher, bears this teflimony to Epicurus (Ep. 21.): “I 
the more freely quote the excellent maxims of Epicurus, im 
order to convince thofe who became his followers from the 
hope of fereening their vices, that to whatever fect they at- 
tach themfelves, they muft live virtuoufly. Even at the 
entrance of the garden they will find this infeription: ‘ The 
hofpitable keeper of this manfion, where you will find plea- 
fure the higheft good, will prefent you liberally with 
barley cakes, and water from the fpring. Thefe gardens 
will not provoke your appetite by artificial dainties, but 
fatisfy it with natural fupplies. Will you not then be well 
entertained ?”? The difciples of Epicurus were fo cordially 
attached to one another, that each individual cheerfully fup- 
plied the neceffities of his brother. The friendfhip fubfitt- 
ing in the Epicurean fraternity is deferibed by Cicero (De 
Fin. I. i. c. 20.) as,unequalled in the hiftory of mankind ; 
and Valerius Maximus (I. i. c. 8.) relates a memorable ex- 
ample of indiffoluble friendfhip between Polycrates and 
Hippoclides, two philofophers of the garden. Epicurus, 
that he might not be interrupted in the profecution of 
his ftudies, lived in a ftate of celibacy; and he exhi- 

bited an example of that temperance and continence, which 
he inculcated on his difciples. Towards the clofe of his 
life, however, his conititution was enfeebled, and he was 
afii&ted with the itone. When he perceived his end ap- 
proaching, he wrote a will, in which he bequeathed his 
garden and its appurtenances to Hermachus, and in fuc- 
ceffion to the future profeffors of his philofophy. On 
the laft day of his life, he informs his friend Hermachus, 
Shat his pain was extreme: but he adds, “ Alb this is 

counterbalanced by the fatisfa@ion of mind; which I derive 
from the recoltleGtion of my difcaurfes and diftoveries.’” He 
concludes with intreating fe friend by the affeétion which 
he had always manifefted to him and to philofophy to take 
care of the children of Metrodorus. ‘The empéror Marcus 
Antoninus confirms this account, and further fays, that 
eg in his ficknefs, relied more upon the recolleétion 
of his excellent life, than upon the aid of phyficians, and 
inftead of complaining of his pain, converfed with his friends 
upon thofe principles of philofephy which he had before . 
maintained, At length, finding nature juft exhaufted, he 
ordered himfelf to be put into a warm bath, where, after re- 
frefhing himfelf with wine, and exhorting his friends not to 
forget his doctrines, he expired. His Sats happeaed in 
the fecond year of the 127th olympiad, or B. C. 271, and 
in the 72d year of his age. He is faid to have written 4 
greater number of original works than any other Grecian 
philofopher ; but none of them are extant, except a compen- 
dium of his doétrine preferved by Laertius, and fome few 
fragments difperfed among ancient authors. His memory 
was held in high eftimation, not only by his immediate fol- 
lowers, but by eminent writers, who difapproved his philofo~ 
phy, but entertained a refpeét for his perfonal merit. Ne- 
verthelefs his character and his philohighy have ‘been fe- 
verely cenfured ; and the accufations againft the Epicurean 
f{chool have been more or lefs confirmed by men diftin- 
guifhed for their wifdom and virtue: Zeno, Cicero, Plu- 
tarch, Galen, and a long train of Chriftian fathers. But 
a candid examination of his doétrine and charaéter will ob- 
viate many of thofe charges that have been alleged againft 
them, and prove, that though in fome refpeéts dis philofo- 
pher is highly cenfurable, in others he has been unjuitly and 
too feverely condemned. The charge of impiety admits of 
no refutation, The doGrine of Epicurus concerning nature 
not only militated againft the fuperititions of the Athenians, 
but againft the agency of a fupreme deity in the formation 
and government of the world, and he divefted the Deity of 
fome of his primary attributes. Whilit he profeffed the ut- 
moft contempt for popular fuperftitions, the gods, whofe 
exiftence he allowed, were defitute of many effential cha- 
racters of divinity, and his piety was of a kind very different 
from that which is infpired by juft notions of Deity. Be- 
fides, it has been fuggefted, that his fentiments concerning 
the gods were adopted and profefled for the purpofe of 
avoiding the edium and difgrace which would have at- 
tended a direét avowal of atheifm. Epicurus has alfo been 
charged with infolence and contempt towards other philo- 
fophers: but this feems to be fearcely compatible with the 
general air of gentlenefs and civility, which appears in his 
charaGter. The charge of intemperance and incontinence is 
unqueftionably an atrocious calumny. That he was emi- 
nent for the contrary virtues has been amply attefted by 
Laertius, and alfo by thofe who were adverfe to his doc- 
trine, particularly Cicero, Plutarch, and Seneca. Epicuras 
has been with equal injuftice reprefented as uninftruéted and 
an enemy to liberal fcience. “ We ought to be thankful 
to nature,”’ fays this philofopher, cited by Stobaus, * for 
having made thofe things which are neceffary, eafy to 
be difcovered, and thofe things which are difficult to be 
known, not neceffary.”” 

The temper and charaéter of Epicurus were altogether the 
reverfe of thofe of Zeno and the Stoics; his modeof inflru€tion 
was very different ; and his ichool was eftablithed in dire& 
oppofition to that of the Stoics; and, therefore, we need 
not wonder, that he fhould become the obje& of detraétion 
and calumny. _Befides, the defign of his philofophy and its. 
general principles were very different, and they endeavoured — 
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to fecure their own declining popularity by mifreprefenting 
his principles and character, and holding him up to the 
public as an advocate for infamous pleafures, For thefe, 
and fimilar reafons, Epicurus encountered the violent oppo- 
fition of the Stoics ; and yet he had many friends and fol- 
lowers during his life, and his memory was venerated after 

iis three brothers, Neocles, Charedamus, and 
Aviftobulus, devoted themfelves to the fludy of philofophy, 
and were fupported by his liberality. Of his intimate 
friends the moft celebrated were Metrodorus, Polyznus, 
and Hermachus. After his death his birth-day was cele- 
brated by his followers as a feltival ; and they preferved his 
image in their rings or cups, or in pictures, which they either 
‘carried about their perfons, or hung up in their chambers. 
Their reverence for his authority was fuch, that they com- 
mitted his maxims, and fome of them the whole body of his 
inftruGtions, to memory; and for a long period, it was 
deemed a kind of impiety to innovate upon his doftrine: fo 
that the Epicureans formed a philofophical republic, regu- 
lated by one judgment, and animated by one foul. Liaertius, 
l.x.  Brucker’s Hilt. Phil! by Enfield, vol. 1. 
EPICYCLE, formed of the Greek em, upon, and xuxdos, 

circle, q.d. a circle on acircle, in the Ancient Syftem of Aftro- 
nomy, was a fubordinate orbit, or circle, which moved on 
the circumference of a larger one, which latter was called 
the deferent. By means of this epicycle, one motion, appa- 
rently irregular, was refolved into two that were circular 
and uniform; and when the obferved motion was fo irre- 
gular and complicated as not to be reprefented by one epi- 
cycle, the method was to add others, till a nearer approxi- 
mation was obtained. This fyftem owed its origin to a pre- 
judice that feems to have been extremely ancient, in favour 
of uniform and circular motion; and the problem that 
chiefly occupied the aftronomers in thofe times, was to af- 
fign the proper proportion of the deferent and epicycle which 
fhould approximate neareft to the a€tual obfervations. 

The reprefentation made by this concentric theory of the 
folar inequalities in longitude, was as follows : 

Let C ( PlateXII1. Aftronomy, fig. 105.) be the centre both 
of the earth and of the circle F BD, and lett HG K bea 
{maller circle, called an epicycle, whofe ceitre B moves uni- 
formly in the circumference I’ BD from weft to eaft, or in 
confequentia, while the fun moves alfo uniformly, and with 

i the fame velocity, in the circumference of the epicyele, in 
eral in the upper part, but in confequentia in the 
lower. If the point G of the epicycle, called the apogee, 
as being moft diftant from the earth, be fuppofed, at the be- 
ginning of the anomaliftical revolution, to be placed in the 
point A of O F produced; and if when it comes to G the 
arch G H be taken fimilar to F B, the point H will be the 
place of the fun when the centre of the epicycle has moved 
from F to B. If then in OF, to which BH is parallel, 
we take O E = BH, and on E, as acentre, with the dif- 
tance EA=CF, deferibe the circle AHP, the fun 
would be feen from E to move in this circle equably ; for 
the angle A EH is equal to the angle FCB; but feen 
from C, the centre of the earth, he will appear to move in it 
inequably, for the angle AC H in the firft femicircle of 
anomaly, that is, in the paflage of the fun from A to P, is 
always lefs than A EH or FC B: and his true place H 
will be lefs advanced in longitude than his mean B. When, 

in, the centre of the epicycle, or the mean place of 
the fun, having defcribed a femicirele of the epicycle, will 
be found in P, the perigee of the orbit AHP, and his 
mean and true places B and H, will be feen from C to co« 
incide as they did in A, the apogee; but in the fun’s paf- 
fage from P to A, that is, ia the fecond femicircle of ano- 
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maly, his true place H, as feen from C, will be always more 
advanced in longitude than his mean place B; for in this 
femicircle the angle P C H1 is always greater than P E Hin 
DCB. The angle EHC, or BCH, which is the dif- 
ference between the mean and.true places of the fun, is 
called the equation of the orbit, as being that quantity 
which, added to the true motion AC H of the planet in 
its orbit A HP, in the firft {emicircle of anomaly, and fub- 
trated from # in the oppofite femircircle, will render it 
equal to the mean motion A EH or FC B; and it is evi- 
dent that the equation, or difference, will be greateft in N 
or M, where the centre B of the epicycle is go” diftant from 
either apfis. Any lines drawn from E, the centre of the 
orbit A HP, to the true place of the fun in H, and from 
C the centre of the earth, and of the deferent F BD, to 
the mean place of the fun in B, are equally called the line 
of the mean motion of the fun, becaufe thefe lines are al- 
ways parallel, and mark the fame point in the zodiac ; and 
any line drawn from C to the true place of the fug is the 
line of the fun’s true motion. 

It was thus that the ancients originally proceeded in their 
reprefentation of thé folar incqualities, and the reprefenta- 
tion feemed to be fufficiently juttitied by obfervation ; at 
leaft till the days of T'ycho Brahe no obfervations had been 
made with fufficient accuracy to fubje& it to fufpicion. 
Their fuccefs alfo, while no lunar inequality, except the 
fimple anomaliftical one, was difcovered, was equal in the 
application of the fame concentric theory to the motions of 
the moon; and having in two cafes thus fuccefsfully, by 
means of one fubordinate fphere, or epicycle, reconciled ap- 
parent inequality of motion with real umformity, it was na- 
tural to fuppofe that other inequalities, though more va- 
rious and complicated, might be explained in a fimilar man- 
ner, and required only the addition of other epicycles. 
The fame method of procedure, therefore, was continued, 
and every new inequality which obfervation difcovered 
was accounted for by a new {phere, or epicycle, producing 
it, till the whole number employed in the fyftem amounted 
to 34. Ariftotle, on narrower examination, found thefe in- 
fufficient, and added to them 22: but ftill they were deemed 
infufficient, and the number was at laft increafed to 72 ; but 
though it was not till long after the days of Ariftotle that 
the theory was carried to fuch a degree of extravagance, 
the multiplication of epicycles rendered it, even in his 
time, almoft as intricate and complex as the appearances 
which it was intended.to explain. Some examples of this 
kind occur on the revival of it by Copernicus and ‘l'ycho 
Brahe ; and when Hipparchus and Ptolemy introduced ec- 
centric orbits, and by means of them fomewhat diminifhed 
the multiplicity of the fpheres employed by their prede- 
ceflors, they were thought to do a fignal fervice to altro. 
nomy. See Excrentric Theory. 

What was principally required in thefe theories was to 
afcertain in the one the ratio of the excentricity ; in the 
other, the ratio of the femi-diameter of the epicycle to the 
femi-diameter of the deferent. If we make the radius of 
Jupiter’s deferent circle to that of the epicycle as 52 to 10, 
the epicyclical motion arifing from this conftruétion will 
very nearly agree with obfervation: only we may obferve, 
that the oppofitions which fucceed each other near the con« 
ftellation Virgo, are lefs diftant from one another than thofe 
obferved in the oppofite part of the heavens; fo that the 
centre of the epicycle feems to move flower in the firlt cafe 
than-in the laft. To reconcile this with the porfect uni- 
formity of the motion of that centre in the circumference 
of the deferent circle, the ancient aftronomers faid that the 
earth was not exaétly in the centre of the deferent, but fo 
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placed that the equable motion of the centre of the epicy- 
cle appeared flower, becaufe it is then more remote, and 

after various trials they fixed on a degree of excentricity 

for the deferent, which accorded better than any other with 

the obfervations, and really differed very little from them. 

Copernicus fhews that their hypothefis for Jupiter never 

deviates more than half a degree from obfervation, if it be 

properly employed. They found that the epicycle moved 

round the deferent in 43324 days, with an*equation ed 

dually increafing to near fix degrees; fo that if the place 

of the epicycle be calculated for a quarter of a revolution 

from the apogee, at the mean rate of 5! a day, it will be 

fouad too tar advanced by near ten days’ motion. See Dr. 

Small’s account of Kepler’s difcoveries, where this fubject 

is treated at great length. 
EPICYCLOID, in Geometry, denotes a curve generated 

by the revolution of a point of the periphery of a circle, 

along the convex or concave part of another circle. Y 

A point of the circumference of a circle, proceedin g 

along a plane in a right line, and at the fame time revolving 

on its centre, defcribes a cycloid. And if the generating 

circle, in lieu of moving ona right line, moves along the 

circumference of another circle, whether equal or unequal, 

the curve defcribed by any point in its circumference is call- 

ed an epicycloid. Indeed the common cycloid has been 

fometimes reprefented as an epicycloid formed by the revo- 
lution of a finite circle on an infinite circle. 

If the generating circle proceeds along the convexity of 

the periphery, it is called an upper, or exterior epicycloid ; 

if along the concavity, a lower, or interior epicycloid. 

In an epicycloid, the part of the circle the generating 

point moves along, is called the bafe of the epicycloid ; 

thus in Plate V. Analyfis, fig. 9. DC is the bafe of the 

epicycloid; V its vertex ; V B its axis; DP V half of the 

exterior epicycloid, made by the revolution of the femi- 

circle VL B (which is called the generant) along the con- 

vex fide of the bafe DB; as D P U is the interior epicy- 

cloid, formed by the generant’s revolving along the concave 

fide of the bafe. 
The length of any part of the curve, which any given 

point in the revolving circle has defcribed from the time it 
touched the circle whereon it revolved, is to double the 

verfed ‘fine of half the are which all that time touched the 
quiefcent circle, as the fum of the diameters of the circles to 
the femidiameter of the quiefcent circle; provided the re- 
volving circle moves upon the convex fide of the quiefcent 
circle; but if upon the concave fide, as the difference of 

the diameters to the femidiameter. Otherwife: the cir- 

cumference of the epicycloid GEF (jg. 10.) is to four 
times the diameter of the generating circle B E, as the fum 

of the diameters of the two circles is to that of the bafe, in 

the former of the cafes above mentioned; but in the fecond, 

e.g. feg, in the fame figure, as the difference, &c. Inthe 

firft cafe, if the generating circle be {uppofed to have its 

diameter equal to half that of the bafe, the epicycloid 
FHEG is equal to 6BE. In the fecond cafe, when FI 

is a quarter of FG, the curve F eg will be found equal to 

3. FI. When the generating circle is half the bafe-circle, 
as in fg. 11, the epicycloid degenerates into a right line, or 

the diameter of the bafe. Hence it appears, that in order 
to deduce the known property of the common cycloid, or 
that its circumference is equal to four times the diameter of 
the generating circle, we need only fuppofe the bafe-circle - 
to be infinite; an infinite, augmented or diminifhed by a 
finite quantity, being always the fame. 

Dr. Halley gives us a general propofition for the meafur- 
ing ef all cycloids and epicycloids: thus, the area of a cy- 
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cloid, or epicycloid, either primary, or contracted, or pros 
late,’ is to the area of the generating circle; and alfo the 
areas of the parts, generated in thoke curves, to the areas 
of analogous fegments of the circle; as the fum of double 
the velocity of the centre, and velocity of the circular mo- 
tion, to the velocity of the circular motion. ‘The demon- 
{tration hereof, fee mn Phil. Tranf. N° 218. 

The areas of epicycloids may be determined by the fol- 
lowing proportion ; as the radius of the circle of the bafe ~ 
to three times that radius together with twice that of the 
generating circle, fo is the circnlar fegment 6 H to the epi- 
cycloidal feétor  H F, or the whole generating circle to 
the whole area of the epicycloid F EG B. As to the 
tangents, it is known from the time of Des Cartes, that 
the line H 4, drawn from any point H, tothat of the bate 
which touches the circle, whilft this point is deferibed, is 
perpendicular to the curve, and confeqtiently to the tan- 
gent. Muupertuis in difcufling this fubjeGt, conceived a 
polygon to revolve upon another, the fides of which are 
re{pectively equal, one of the angles deferibed a curve, the 
periphery of which is formed oF arcs of circles, and the 
area is compofed of circular fe€tors and right-lined trian- 
gles. He determined the proportion of the area and of 
the periphery of this figure to thofe of the generating po- 
lygon. He moreover fuppofed thefe polygons to become 
circles, the figure defcribed to become an epicycloid ; and 
the above-mentioned proportion, modified agreeably to this 
fuppofition, gave him the area and the periphery of the 
epicycloid. Mem. de l’Acad. 1727. : 

The invention of epicycloids is afcribed to M. Roemer, 
the celebrated Danifh aftronomer, during his refidence at 
Paris, about the year 1674. Thefe curves appeared to him 
to be fuch as beft fuited the teeth of wheels, conftruéted fo 
as to diminifh their mutual frition, and to render the aétion 
of the power more uniform; hence he was led to confider 
them, and to this purpofe they have been applied. How- 
ever, M. de la Hire in his ¢¢ Traité des Epicycloides,” print- 
ed in 1694, makes no mention of Roemer, and feems to 
claim the merit of this geometrical and mechanical invention, 
But M. Leibnitz, who refided at Paris in 1674 and the two 
following years, fays, that the invention of epicyloids, and 
their application to mechanics, were the work of this Da- 
nifh mathematician, and that he was efteemed the author of 
it. It doesnot appear that any writer publifhed an ac- 
count of epicycloids before the celebrated Newton, who, 
in the firft book of his ** Principta” propofed a general and 
very fimple method ot reétifying thefe curves. After him 
J. Bernouilli, during his retidence at Paris, fhewed how, by 
means of the integral and differential calculus, to determine 
their area, re¢tification, &c. Many of his “ Lecons du 
calcul integral’’ are devoted to this obje&. In 1694, M. 
dela Hire publifhed his *¢ Traité des Epicycloides;’’ and in 
the “ Memoires of the Academy for 1706’? he communi- 
cated tothe public an extenfive and elegant treatife on thefe 
curves. 

Spherical epicycloids are formed by a point of the re- 
volving circle, when its plane makes an invariable angle 
with the plane of the circle on which it revolves. Mefirs. 
Bernouilli, Maupertuis, Nicole, and Clairaut, have demon- 
ftrated feveral properties of thefe epicycloids, in Hift. 
Acad. Sc. for 1732. 

Ericyctoips, Parabolic, Elliptic, &c. If a parabola be 
made to revolve upon another equal to it, its focus will de- 
fcribe a right line perpendicular to the axis of the uiefcent 
parabola; the vertex of the revolving parabola will alfo de- 
fcribe the ciffoid of Diocles ; and any other point of it will 
defcribe fome one of Newton’s defective hyperbolas, having 

a double 
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a double point in the like point of the quiefcent parabola. 
Tn like manner, if an ellipfe revolve upon another ellipfe 
equal and fimilar to it, its focus will deferibe a circle, whofe 

3 centre is in the other focus, and confequently, the radius 
is equal to the axis of the ellipfe; and any other point 

: in the plane of the ellipfe will deftribe a line of the 
- 4th order, The fame may alfo be faid of an hyperbola, 

revolving upon another, equal and jimilar to it ; for one of 
_ the foci will deferibe a circle, having its centre in the other 

focus, and the radius will be the principal axis of the hy- 
_ perbola ; and any other point of the hyperbola will defcribe 
a line of the 4th order. Concerning thefe lines, fee New- 

ton’s Principia, lib. i. De la Hire’s Memoires de Ma- 
thematique, &c. where he fhews the nature of the epicy- 

- eloid and its ufe in mechanics. See alfo Maclaurin’s Geo- 
metria Organica, For the method of forming the epicy- 
cloidal teeth of wheels, fee Wuert. : 
EPICYEMA, from xuw, J conceive, a word ufed by Hip- 

_ pocrates to fignify a foetus, or a falfe conception, or mole 
_ coming on after the conception of a former or regular 
_ foetus. 
_ EPIDAMNUS, in Ancient Geography, a town of Illy- 
ia, upon a imall promontory between Nympheum and 

Petra, built by the Corcyreans. Its name, which the Ro- 
tans confidered as inaulpicious, was afterwards changed 
into Dyrrhaicum, now Durazzo, which fee. 
EPIDAURIA, Eadevpie, in Antiquity, a feftival cele- 

brated by the Athenians, in honour of Efculapius. See 
JESCULAPIUS. 
EPIDAURUS, in Ancient Geography, a town of Greece, 

in the ancient kingdom of Argos, mentioned by Homer 
in the enumeration of its fhips, and which he reprefents as 
fertile in the produétion of vines. It was fituated on the 
eaftern coaft of the peniafula of the Argolide, near the 
Saronic gulf, and oppofite to the ifland of Aigina. This 
town was celebrated among the ancients for the temple of 
 fEfculapius, fituated about a mile from the river, whither 
the inhabitants of moft parts of Europe and Afia reforted 

__ for the cure of all diftempers. It is pretended that this was 
the birth-place of Efculapius. (See Ziscutapius.) An- 
toninus Pius, after having been adopted by Adrian, conttruct- 
ed inthis place a temple dedicated to the deities called 
“‘Epidotes,’? and another dedicated to the goddefs of 
health, to Efculapius, and to Apollo, furnamed the 
“Egyptian.” He moreover built a houfe, for the accom- 
modation of perfons who inhabited the diftriét confecrated 
to Efculapius, and alfo for lying-in women. He alfo re- 
eftablifhed the portico of Cotys, which had been demolith- 
ed, The grove of Efculapius near this town was enclofed 
by two mountains, one called “ Titthion,” and the other 
“  Cynortion,”’ upon which was conftru€ted a temple dedi- 
cated to Apollo Maleates, and upon its fummit another 
dedicated to Diana Coryphea. Ina rotundo near this town 
‘were preferved fome curious pieces of painting, the per- 
formances of Paufias, a famous painter of Sicyone, and 
contemporary of Apelles. ‘The Epidaurians had a beau- 
tiful theatre in the temple of Efculapius, conftruéted by 
Polycletus, who alfo built the rotundo at the entrance of 
the town. Bacchus and Venus had alfo temples in this 
town. Epidaurus was alfo famous for its temple of Diana 

Bie Huncrets, and a grove confecrated to her, in which 
Was a flatue of Epione, fuppofed to be the wife of Efcu- 
Tapius, In this grove was a fuperb fountain, {plendidly 
ornamented. In the citadel of the town was a very 
beautiful ftatue of wood, which reprefented Minerva, de- 
‘Nominated by the Epidaurians “Ciffea.”” The temple, de- 
dicated to Juno, was on the fide of thé port, ona promon- 
VoL. XIII. 
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tory which commanded a'view of the fea. ‘The Dorias, 
having been driven from this towa by Deiphon and the 
Argians, united with the Ionians and with them inhabited 
the iflands of Samos and Chios. Epidaurus is now a finall 
place, called ‘ Pidavra.”’ 

Eripavrus Limera, or Epidaurus Malvafia Vecchia, 
i, ec. the ancient Malvoifia, is a port of Laconia, feated on 
the gulf of Argos, now “ Golfo di Napoli,” S.E. of 
Zarex. It is pretended that this place was founded by a co- 
lony of Jipidaurians from the Argolide. Having em- 
barked, as it is faid, for the ifland of Cos, they were driven 
by contrary winds on this coaft of Laconia. They were 
cautioned in a dream from fettling here; but-a ferpent 
which they brought with them left the fhip and conducted 
them to the land. This fable was credited in the country, 
and the worfhip of Efculapius was eftablifhed along this 
whole coaft. The Epidaurians thus contrived to obtain 
a confiderable part of the wealth which fuperitition had 
accumulated in the Epidaurus of the Axgolide ; and hence 
the new town acquired the appellation annexed to it. it 
was denominated Lmera, i. e. famifhed, a name which was 
not improperly applied to a town, the inhabitants of which 
contrived to exilt at the charge of another. It was built 
upon an eminence, at the bottom of a {mall gulf; it was 
well-peopled, and was famous among other things for its 
excellent wine, called Malvesfy or Malmefy, which 
grew round the vicinity of it, and with which it 
{upplied other parts of Greece. The moft remark- 
able objects of this place in the time of Paufarias 
were two temgles; one of Venus, another of Efculapius, 
with a ftatue of this god. Its port was honoured with 
the appellation of the ‘ Port of Jupiter Confervator.”’ 

Epipavurus, a town of Illyria, in Dalmatia, according 
to Ptolemy and Pliny, the latter of whom gives it the 
title of a colony ; in whofe time it was joined to the conti-~ 
nent, though, as he fays, it had formerly been an ifland. 
It is now ‘“ Ragufi-Vecchio.”’ 
EPIDELICUM, a town of Laconia, on the Argolic 

gulf, S. E. of Epidaurus. 
EPIDELOS, a word ufed by Hippocrates for a youth 

in the time of his growth, from the age of feven to that 
of fourteen, The fame author alfo ufes it ina very difier- 
ent fenfe, exprefling by it the obfervable days in a difeafe, 
fuch as the fourth, eighth, and eleventh, which indicate 
what fort of crifis is to be reafonably expected on the great 
critical day. 
EPIDEMIA, Exidnuic, in Antiquity, fealts of Apollo, 

at Delphos, and Miletus; and of Diana, at Argos, 
Thete feafts borethe name epidemia (from ex, in, and 

dnu@-, people) becaufe thefe gods were imagined to be 
prefent on thofe days among the people. Accordingly, on 
the laft day of the epidemia they fung an hymn called 
anortunrixes, to bid them adieu, and fet them forwards on 
their journey. 

As thofe gods could not be every where, and yet were 
honoured in many different places, there were times allowed 
them to pafs from one place to another, to receive the vows 
of their adorers. See Scaliger, Poet. lib. iii. cap. 114. 

Epipemra were alfo private feltivals, and times of re- 
joicing, when a friend or relation had returned from a 
journey. Pott. Archeol, Grac. lib. ii, cap. 20. tom. i, 

£ PP ipEMic Diseases, from im, and dnuos, the peoples 
are thofe difeafes which prevail extenfively, at different times 
and feafons, among the inhabitants of cities, or countries : 
when they occafion great mortality among the perfons feized ; 
they are termed peflilential, 

sf The 



The difeafes, which are liable to occur epidemically, or 
to attack a great number of individuals about the fame time, 
or in rapid fueceffion, are principally thofe of the acute or 
febrile clafs. Thus the plague, the fweating ficknefs, the 
yellow fever, contagious fever, or typhus, intermittent and 
remittent fevers, {carlet fever, {mall-pox, meafles, dyfentery, 
catarrh, (denominated influenza under fuch circumftances, ) 
ophthalmia, hooping cough, &c. are the difeafes which have 
at different times {pread over extenfive diftri&s epidemically, 
fome of them occafioning the moft deitruétive mortality. 
Of thefe the influenza, or epidemic catarrh, appears to be 
the moft extenfive in the range which it takes, and the moft 
independent of local caufes: in fome inftances, as in the 
years 178r and 1782, this difeafe appears to have origin- 
ated in China, and thence to have fpread through Afia, to 
Europe, and in the year following to have vifited America. 

The other fatal epidemics, fuch as the plague, yellow 
fever, and {mall-pox have been in general the calamities 
more particularly, though not exclufively, conneéted with 
large towns, camps, or other congregations of men. Some 
of thefe difeafes, asthe plague and fweating ficknefs, are 
feareely known except as epidemical; and are altogether 
unknown, butas difeafes of a malignant and fatal tendency : 
but many of the others, as fmall-pox, meafles, fcarlet fever, 
andtyphus, are common and familiar appearances, which 
feldom ceafe to exift among us; but which, neverthelefs, 
only occafionally affume thofe fearful and fatal charaters, 
which belong to them as epidemics. 

No circumitance, conneéted with difeafes, has been the 
fubje&t of more general inquiry, among the phyficians of 
all ages, than this variation in their tendency to fpread at 
one time to multitudes of individuals, to put on a malignant 
character, and to prove generally deitruétive; whilit at 
others they exift in milder forms, affecting few, and 
deftroying {carcely any. Yet the molt comprehenfive views 
of the concomitant circumftances, in regard to the obvious 
conditions of the feafons, and of the moral and political ftate 
of the diftri€ts, where epidemic difeafes arife or difappear, 
continued with the moft minute obfervation during a fuc- 
ceffion of feafons, have failed to elucidate fatisfaGtorily this 
interefting topic. Hippoerates, who has noted with accu- 
racy the peculiarities of various years, together with the 
prevalent fpecies of difeafe, attributes the variation of the 
maladies to a divine fomething, 76 6:to; which fome of his 
eommentators confider as fignifying merely the atmofphere 
at large; but others, among whom is Galen, fuppofe that 
he intended to exprefs a latent and infcrutable caufe in the 
air, which produced thefe furprifing effets. (See Hippoc. 
lib. i. de Prognoft. Galen in Com,—alfo, Sennert. lib. iv. 
cap. ii, de Caufis Peftilentiz.) Galen obferves, in his com- 
mentary upon this point, “(non quecunque caufas habent 
abditas et obfcuras, divina vocamus; fed ubi admirabilia 
videntur duntaxat.’? The modern Hippocrates, Sydenham, 
{tates, that he had obferved with the utmoft diligence the 
different peculiarities of different years, as to the obvi- 
ous changes and conditions of the atmofphere, with a view 
to afcertain the caufes of the great varieties of epidemic 
diforders; but that he had not made the f{malleft approxi- 
mation to fuch a difcovery ; on the contrary, that he had 
remarked, that feafons of the moft decided fimilarity, in 
refpe&t to the manifeft qualities of the air, were infefted by 
difeafes altogether diffimilar; and wice verfa@. ‘ For the 
conffitutions of different years are various ;’’ he fays, ‘ yet 
they do not depend upon the degree of heat or cold, of 
drynefs or humidity, which accompanies them ; but proba- 
bly originate from fome occult and inexplicable changes, 
wrought in the bowels of the earth itfelf, by which the 
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sinciphat is contaminated with certain efluvia, which prew 
e the bodies of men to one or other form of difeafe. — difpo 

This predifpofition continues during the prevalence of the 
fame conftitution, which, in an uncertain period of time, is 
fuperfeded by another.’ (Sydenham, fe. i. cap. 2. De 
Morbis Epidem. See alfo Van Swieten Comment. ad 
Aph. 1408.) 

From a confideration of the fame faéts, feveral writers 
have attempted to account for thefe fuppofed occult changes 
in the qualities of the atmofphere, which induce epidemic 
difeafes, by tracing them to fome of the obvious phenomena 
of nature, by which fuch changes may be fuppofed to be 
effe€ted. Thus a coincidence is been attempted to be 
traced between the appearance of comets and of meteors, 
the occurrence of earthquakes, the eruptions of volcanoes, 
the conjunétion of certain planets, &c.; by all of which it 
is prefumed that fome important operations are accomplifh- 
ed in the condition of our atmofphere. OF the effects of 
planetary influence, indeed, in inducing or diminifhing the 
morbific qualities of the air, nothing is to be found in the 
writings of the prefent times: the hypothefis originated and 
has gone by with the age of aftrology. But a very late 
writer bas filled two volumes with evidence, which he be- 
lieves goes far to prove the exiftence and operation of fome 
general agent, or peffilential principle, throughout the phy- 
fical world. ‘To thisagent he afcribes the origin of earth- 
quakes, and volcanoes, and meteors; and he aad con- 
fider it as the medium by which comets affect the earth, 
producing tempeftuous feafons, great heats, and great colds. 
(See a brief Hiftory of Epidemical and Peitilential Difeafes, 
by Noah Webfter, 1800.) This, as a mere hypothefis, 
would be fcarcely lefs vifionary and futile, than the fuppo- 
fition of planetary influence, juft noticed. Mr. Weblter, 
therefore, has collected, with great induftry, an hiftorical 
account of the various epidemic and pettilential vifitations 
on record, which have fucceffively occurred to different 
countries, and has conne&ted with it a chronological view 
of the appearance of comets, the eruptions of volcanoes, the _ 
commotions of the earth, and of the various atmofpheric 
phenomena, which have been defcribed by authors in order 
to prove their coincidence. ‘ It is certain,” we are told, 
“that comets have a very fenfible effe€t onthe weather ;” 
(loc. cit. vol. ii. p. 122.) and Ariftotle, Pliny, and Seneca, 
are quoted to prove that great heat, tides, and winds, are 
among the general concomitants of comets. ‘“ All the 
comets,”? Mr. W. affirms, * which have. approached this 
earth, in their paflage to and from the fun, efpecially thofe 
which have pafied very near us, have been preceded, attend- 
ed and followed by moft extraordinary effects, as great heat 
and drought in fummer, and fevere cold in winter; delug- 
ing rains, violent tempefts, and unufual tides. They occur 
fo uniformly, with the appearance of thefe bodies, and for 
fome months preceding and folowing, as to leave no room 
to queltion the influence from which they proceed.” Ibid. 
Whatever may occafion extreme variations in the condition 
of the atmofpheric temperature, produce inundations, dearth, 
&c. will thus remotely, no doubt, induce epidemic difeaies, 
as will be fhewn in the fequel. A great number of records 
are quoted by Mr. Webiter, to prove the conneétion of 
earthquakes with epidemics (an opinion which many 
writers have adopted) ; and afo to fhew that fenfible vas 
pours have iffued from the earth, contaminating the atmo- 
{phere, about thefe periods, or fometimes without any earth- 
quakes. From thefe fenfible exhalations an inference is rea- 
dily drawn of the exiitence of vapours incognizable by our 
fenfes, according to the conje&ture of Sydenham. It ap- 
pears, however, that great peftileace, even when gran 
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‘before the earthquakes: nor does it occur in the feat of the 
earthquakes, ‘Vhus affer the plague in London, in 1665, 
fhocks are faid to have been felt on the continent. But Mr. 
Weblter does not conceive this to be any objection to the 
hypothefis. He believes * that peitilence and earthquakes 
depend on one commen. caufe ; which excites into action the 
internal fires.’’ But he fuppofes that ‘* the action or fer- 
mentation may precede, for months, and even years, the 
explofion in earthquakes and volcanoes; and by means of an 
infenfible vapour or heat, or electrical difcharges, the ele- 
ments of water and air may be effentially affected in fuch a 
manner as toimpair the principle of animal and vegetable 
Like PP Ps 1,376 

This hypothefis, which was held by the ancients, (as 
Claudian writes, : 

* Tn ceelo nunquam fpectatum impune cometam,’’ ) 

has been adopted by Horftius, Riverius, and echoed by fe- 
veral other writers onthe fubje€t of peftilence; but, like 
many other fuppofitions upon the fame fubje@, it is alto- 
gether gratuitous, and has been received only in the abfence 
of all pofitive knowledge of the real fources of peftilential 
difeafes. The fame obfervation applies to the fuppofed in- 
fluence ef earthquakes, and diftant volcanic eruptions ; more 
particularly, as the former are allowed to have often follow- 
ed the effet afcribed to them, and the countries immedi- 
ately in the vicinity of volcanoes are admitted to have been 
not more liable to epidemic difeafes than other regions. 

Two other points have been generally ftated as proving 
the exiltence of a peffilential principle, which is diffufed 
through the atmofphere at large: one is, that trees and 
vegetables are affeéted with mildew, and other difeafes; the 
‘other, that the animal creation alfo often fuffers, when pef- 
tilence is committing ravages among mankind. A rubigo, 
‘or mildew, 7. ¢. ‘a dew impregnated with highly corrofive 
powers,” (fee Hird on Peltilence, p. gt.) was anciently 
deemed one of the caufes of epidemic difeafes. The Ro- 
mans, apprifed of the pernicious effeéts of thefe mildews, in- 
ftituted what they denominated Fe/fa rubigalia, and wor- 
Shipped an imaginary god, under the name of Robigus. 
‘The appropriated facritice was a fucking whelp; whence 
€o'umella, 

“ Hinc mala rubigo, virides ne torreat herbas, 
Sanguine laétentis catuli placatur et extis.”’ 

Hoffmann mentions fuch a dew, * ros valde corrofivus,”’ 
as having infefted vegetables in 1693-4, whence the cattle 
died in multitudes. (Tom. i. de Temp, Ann. Infalub.) 
And Ramazzini afcribes an epidemic to fimilar dews; at 
which time the vegetables, corn, and fruit became black, 
being affetted with a “ lues rubigalis.”” (Conftitut. Epi- 
dem.) The fame year was remarkable for the fcarcity of 
honey ; and moft creatures that live upon what they ex- 
traé&t from vegetables died, or languifhed. Probably fimilar 
occurrences led many of the ancient writers to mention the 
filence of the grafshopper, and the drooping inativity of 
the bee and the filk-worm, among the prefages of impending 
peftilence. As to the fpots, which are faid to have af- 
fumed various forms, efpecially thofe of erucicule, or little 
crofles, and to have appeared fuddenly on garments, uten- 
fils, &c. as they are recorded chiefly on the authority of 
monks, whofe writings are highly tinged with fuperttition, 
they are fcarcely worthy of ferious confideration. 

The exiftence of epidemic difeafe among cattle is necef- 
farily much conneéted with the difeafed condition of vege- 
tables; and epidemics among cattle {eem to have moft 
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within a fhort period of earthquakes, has generally appeared commoily occurred after exceffive humidity. (Webfter.) 
The calamity among brutes has fometimes proved the fore- 
runner of peftilence among mankind; fometimes its fol- 
lower; and at other times, they have raged concomitantly : 
but, in general, their appearance has been remote and un- 
allied. (Hird, loc. cit.) 3 

It is curious, again, and not eafily explicable on the prin- 
ciple of a peftilential efluvium, unfriendly to every form of 
life, pervading the atmofphere, that, while vegetables droop 
and are mildewed, the grafshopper is filent, the bee and the 
filk-worm are idle, and cattle die, from its influence, {warms 
of infeéts and creatures of other {pecies are faid to be among 
the precurfors and attendants of peftilence. It is furely an 
abfurdity to contend for the exiftence of a poifonous at- 
mofphere, deftructive to the life of both animals and vege- 
tables; and at the fame time to defcribe the myriads of 
noxious infeéts, frogs, mice, locuits, fnails, ferpents, and 
other animals, which appear during an epidemic peftilence ! 
Is one kind of life pofleffed by man and the animals ufeful 
to him, and another by thofe which are noxious? This 
contradiction in the hypothefis appears to be very general 
among writers. The author, whom we have already often 
quoted, obferves, “ one thing is very evident, that what I 
denominate a peffilential principle does, at certain times, per- 
vade not only the element of air, but the water alfo. ‘The 
proofs of this are abundantly numerous and convincing. In 
all the great plagues; which have afflicted the human race, 
other animals, as horfes, cattle, fheep, fometimes cats, dogs, 
and fowls, together with the fifh in rivers and the ocean, 
and even vegetables, have borne their fhare in the calamity. 
The peftilential principle has extended to every {pecies of 
life. The beafts of the field perifh with deadly epidemics ; 
the fith die on the bottom of rivers and the fea, or become 
lean and fickly; while corn is blafted on the moft fertile 
plains, and the fruits in gardens and orchards wither, or fail 
to arrive at their ufual ftate of perfection.”” ( Webtter, Hitt. 
of Epidemics, vol. ii. p. 153.) And immediately after- 
wards (p. 166.) we are called upon co “ attend to the ef- 
fects of a peltilential”? (7. ¢. univerfally deleterious) ‘ ftate 
of air, and in the produdion of infects and fmall animals. 
This is one of the moft remarkable fymptoms of a /rckly 
ftate of the elements, &c.’’ 

It is only again fuch hypothefes that we Rave any ob- 
jeftion, The faa, that myriads of infe&ts have fometimes 
been produced, about the time when epidemics prevailed, 
cannot, we apprehend, be queftioned; although probably 
many of the accounts tran{mitted to us on this point are 
much exaggerated. In fome inftances, fuch a profufion of 
infeé&t life may be a refult of the fame caufe with the epi- 
demic, viz. extraordinary heat, or heat and moifture: in 
others, it may contribute to produce the epidemic, by de- 
ftroying grain and fruits, the food of man; or grafs and* 
herbs, the food of cattle, fowls, and other animals which 
conftitute a part of his fubfiftence. It proves nothing in 
refpeét to any occult quality pervading the atmofphere. 

Befides, the inftances of the copious generation of infe&s 
and {mall animals have not been univerfal, but partial: fome 
particular fpecies haye been generated in profufion; and, 
therefore, the origin of them mutt be alcribed to fome par- 
tial, and not to a general caufe. In the plague of Lau- 
fanne, in 1613, according to Diemerbroeck, flies were pro- 
duced in an incredible abundance; as well as during or 
preceding that of Holland, in 1635. ‘Che approach of the 
plague at Dantzick, in 1709, is faid to have been an- 
nounced by an immenfe pumber of {piders in the preceding 
year. he year 1633, which produced a peftilential fever 
among the f{ettlers at Plymouth, in America, was remark« 
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able for fwarms of large flies, which filled the woods with 
their humming founds, (Webfter.) We cannot but con- 
fider, therefore, that the ftatement above quoted of the 
univerfal failure of animal and vegetable life, on the one 
hand, or the general difpofition in the air to generate 
noxious animals, on the other, as equally erroneous, incon- 
filtent, and abfurd. How the individual {pecies of infe& or 
animal is generated, in fuch cafes, or what conne¢tion the 
production of them may have with the peftilence, which 
fometimes concurs in point of time, we cannot eafily afcer- 
tain. But where the means:of obfervation fail us, gratuitous 
hypothefes add nothing to our knowledge. 

There are, however, feveral circumftances which are 
open to our obfervation, which, if they do not abfolutely 
produce epidemics of the moit peftilential kind, certainly 
contribute to give them birth, and to aggravate them when 
produced, and are notorioufly the fource of epidemics of a 
lefs deftruCtive fpecies. Of thefe obvious caufes of the ori- 
gin or aggravation of epidemic difeafes, fome contribute 
ire€tly to excite difeafe ; others to induce, what is fearcely 

lefs neceflary to their occurrence, a predifpofition to them. 
In fa@, the operation of fome general agent, inducing a 
predifpolition to he affe€ted by contagion, or other exciting 
caufe of difeafe, would appear to be the principal fource of 
the predominance of fome epidemics. For if the exciting 
caufe never, or fearcely ever, ceafes to exiit, its occafional 
aGtivity in infliGing difeafe among multitudes can only be 
afcribed to the cafual operation of fome general predifpofing 
caufe, which renders them temporarily fufceptible of its 
influence. This is particularly exemplified with refpect to 
contagious difeafes. The contagion of {mall-pox, meafles, 
and fearlet-fever perpetually exifts among us; yet it is only 
at particular times tnat thefe difeafes attack fo many indi- 
viduals, as to be called epidemic. In crowded towns, like 
this metropolis, the infeCtion of typhous fever is perpetually 
generated in the clofe, dirty, and unwholefome habitations 
of the poor: yet there has been no epidemic typhus in 
London for feven years paft. Nay, even the plague itfelf 
exifled year after year in this city, without {preading gene- 
rally. It muft not be imagined that the difeafe was acci- 
dentally imported juft at the periods when it raged fo ex- 
tenfively, and with fo much deftruétion. The principal 
plague-years of the feventeenth century were 1603, 1625, 
3636, and 1665 ; in which the number of deaths from the 
plague, independent of thofe from other difeafes, are re- 
ported in the bills of mortality to have been 36,269, 3554175 
¥0,400, and 68,596, refpetively. But io far was the 
difeafe from being extin& in the intermediate periods, that 
from the year 1603, when the regifter begins, till 1667, the 
bills of mortality exhibit only three years entirely free from 
the plague. Itis obvious, therefore, that the prefence of 
infeGiious matter, or other exciting caufe, is not alone fuf- 
ficient to produce an epidemic difeafe. Some concurrent 
‘circumftances are likewife neceflary, to give a predifpofition 
to the human body to be readily afted upon by fuch caufe. 
Now, fome of thefe circumftances have been well afcer- 
tained, namely, particular feafons, marfhy and other efluvia, 
a crowded and filthy population, deficient or depraved ali- 
ment, certain paffions of the mind, exhauition of the contfti- 
tution by fatigue, &c. We shall illuftrate the operation of 
each of thefe predifpofing caufes by a few obfervations. 

1. Seafons.—The influence of certain feafons, in favour- 
ing the propagation of epidemic difeafes, has been obferved 
and confirmed by all'the medical writers on the fubje@, from 

“the days of Hippocrates downwards, and was noticed by 
the earlieft poets, even before the time of that great -phy- 
fician ; {pecially the influence of the heats of {ummer and 

autumn, and of the fultry fouth winds, which blow at 
feafons. In many paffages of the Iliad, Homer has alluded 
to thefe caufes of peltilential difeafes. Thus, in book y. 

« As vapours blown by Autter’s fultry breath, 
Pregnant with plagues, and thedding feeds of death, 
Beneath the rage of burning Syrius rife.” Pope, 1058. 

And again in book xxii. 37. 

« Not half fo dreadful rifes to the fight, 
Through the thick gloom of fome tempeftuous night, 
Orion’s dog (the year when autumn fways), 
And o’er the feebler tars exerts his rays: 
Terrific glory! for his burnit.g breath 
Taiots the red air with fevers, plagues, and death.” 

Tn the firft book, peftilence is alfo afcribed to ae anger 
of Apollo, an allegorical expreffion for the extreme heat 
of the fun. (See Pope’s verfion, lines $3, and 87.) 

Thefe poetic ftatements accord moft accurately with the 
obfervations of Hippocrates, who frequentiy mentions. epi- 
demic fevers as common in the fummer and autumn, and as 
prevailing moft extenfively when wet f{prings with foutherly 
winds were fucceeded by hot and clofe fummers. A re- 
markable conftitution of this kind, which continued for two 
years, is defcribed in his treatife on Epidemics, (De Morbis 
Vulgaribus, lib. iii.) at which time ardent remitting and 
intermitting fevers of a bad kind prevailed, attended with — 
fluxes, parotids, and eruptions of a peftilential nature. The 
autumn and {pring were wet, clole, and cloudy, without 
wind, the breezes from the fouth; and thefe continued 
during the hot and fultry fummer, when the ufual refrefhing 
Etefian winds did not blow. 

Exceffive heat of the fummer, without moifture, has occa- 
fionally accompanied an epidemic feafon. Thus in the year 
of Rome 325, there was a moft grievoyg famine, occafioned 
by a fevere drought, in all the Roman territory.  Siccitate 
eo anno plurimum laboratum eit ; nec cceleftes modo defue- 
runt aquz, fed terra quoque, ingenito humore egens, vix ad 
perennes fubfecit amnes ;”’ the cattle thronged in multitudes 
round the arid fountains, and perifhed with thirft, difeafes 
followed among the cattle, from which they were propagated 
by contagion among men (“ vulgatique conta&tuin homines 
morbi’’ ), the peafantry firft fuffering, then the lower clafles, 
and at length the whole city was infeéted. (Tit. Liv. 
lib. iv. 30.) In more modern times, great droughts have 
been accompanied by epidemic difeafes, efpecially in cities 
fituated in low and damp countries. Inthe autumn of 1652, 
Bartholine informs us that a malignant fever appeared at 
Copenhagen, after an unufually hot and dry fummer. And 
a fimilar fever raged at Leyden in the year 1669, as de- 
fcribed by Silvius de la Boe. The fpring and beginning 
of fummer were cold, bet the remainder of fummer, and the ~ 
autumn, were unufually hot, with little or no rain, and with 
a conitant calm or fiagaation of the air. (See Pringle on 
Dif. of the Army, p. iii. clafs 4.) = 

But epidemic difeafes are ftill more fatal in thofe feafons, 
in the damp countries of the fouth, where the heats are 
longer and more intenfe, and much moifture is combined. In 
{ome parts of Italy, and in other traéts of the fame latitude, - 
epidemic fevers have appeared with fuch alarming fymptoms, 
as not only to have been called peftilential, but confounded ~ 
with the plague itfelf. In this fenfe we are to underftand 
Celfus, (De. Medicina, lib. i. cap. to. lib. iii. cap, 8.) in 
the terms peflilentia and febris peftilentialis, which he de- — 
fcribes as peculiar to the “ grave anni tempus,”? and the 
“ graves regiones.”? His meaning is, that this bad fever is 
the difeafe of the latter :part of fummer, and of autumn, — 
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when the air is thickeit and moft fogry, and that is molt 
frequent in low and marfhy countries. Rome was always 
liable to thefe fevers. Galen calls the hemitritea the epi- 
demic of that city, and fpeaks of its moift air. (De Tem- 
perament. lib. ii.) é 

Tn fact the chief malignancy of the worft epidemic dif- 
eafes, and of the plague itfelf, has always been felt in the 
fummer and autumn; as the hiftories of that difeafe in all 
the large towns in Europe will teftify. Diemerbroeck has 
juftly obferved, that when the plague has been excited out, 
of its proper feafon, it has not {pread: and Dr. Ruffell tells 
us, that in the winter time, when infeéted perfons have come 
to places about Aleppo, fome of whom have died “in the 
families where they lodged, the diltemper by fuch means was 
not propagated. In the four great plagues of London, 
during the feventeenth century, the mortality invariably 
increafed, as the feafon advanced, reaching its acmé in Auguit 
and September, and thenceforth gradually declining. (See 
the Bills of Mortality—Sce alfo Dr. Heberden, jun. on 
the Increafe and Decreafe of Difeafes, 1801.). Thus in 
the laft placue in London, in the year 1665, the mortality 
of the refpective months was as follows ; in the {pring very 
few perfons had died of the plague, in June 590 perfons died 
of it, in July, 4,120, in Auguit, 19,046, in September, 
26,230, in O€ober, 14,372, in November, 3,349, and in 
December a few hundreds. (See Pracue.) The progrefs, 
in the other three inftances, was exa@tly fimilar. 

’ Again, the regular decreafe of peftilential difeafes, with 
the declining fummer, equally demonftrates the neceflity of 
the prefence of the hot feafon for their propagation ; which 
may operate either by rendering the contagion more viru- 
Tent, by producing certain pernicious effluvia from the earth 
in moilt places, or by inducing a predifpofition in the hu- 
man body to receive the influence of thofe exciting canfes, 
At Grand Cairo putrid and peftilential fevers prevailed an- 
nually in March, April, and May, which the foutherly 
winds make the hotteft months in that country; but they 
ceafed at the overflowing of the Nile, when the cold winds 
fet'in. (Profper. Alpin. de Med. Egypt, lib. i. cap. 14. 
‘Mead on the Plague, p. 30.) And “ at Smyrna the an- 
nual plague conftantly ceafes about the 24th of July, by 
the dry and cold weather they always have at that time.” 
(Mead, p. 56.) Indeed, when this change of feafon 
takes place, while every place abounds, it muft be 
prelumed, with the contagion, yet it ceafes to be detri- 
mental. Profper Alpinus remarks, that when this change 
‘of feafon comes, in the month of June, even the clothes im- 
‘ued with the moft peftiferous contagion then infet. no one. 
“Sed quod valde mirabile creditur, omnia fupelle¢tilia 
‘peltifero contagio infecta tunc nullum contagii eflectum in 
eam gentem edunt.”—A\nd this inertnefs of the contagion 
in the moft infected places, on the approach of winter, was 
moft remarkable in the laft plague of London. ‘ Many 
‘who made moft hafte in retiring,” fays Dr. Hodges, “ made 
the moft to return, and came into the city without fear: 
infomuch, that in December they crowded back as thick 
‘as they fled: the houfes, which were before full of the 
dead, were now again inhabited by the living ; the shops, 
‘which had been moft part of the year fhut up, were 
again opened, and the people again cheerfully went about 
their wonted affairs of trade and employ: and even what 
is almoft ‘beyond belief, thofe citizens, who before were 
“afraid even of their friends and relations, would, without 
Sing venture into the houfes and rooms where infeéted per- 
fons had but a little ‘before breathed their laft : nay, {uch 
‘comforts did infpire the languifhing people, and fuch con- 
fidence, that many went into the beds, where perfons had 
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died, before they were even cold, or cleanfed from the 
itench of the difeafed.’? (T.oimologia, or Hift. Acc. of the 
Plague in 1665, p. 27.) Inthe fame way we read, that 
when the plague was in Italy, the Neapolitans ufed no ar- 
tifice to purify either their goods or houfes; yet the difeafe 
ceafed among them as entirely as in the beit regulated 
towns. (Heberden, loc, cit. ) 

Thefe facts amply prove the extenfive influence of 
certain feafons, in favouring and interrupting the pro- 
grefs of the mott peftilential epidemics; and that not in 
confequence of any occult, but of certain feafible and obvi- 
ous conditions of the weather. The fame circumftances 
of the feafons modify the propagation and diminution of 
the minor epidemics, fuch as dyfentery, remittent and in- 
termittent fevers; &c. and even the f{mall-pox. Of the 
former of thefe, we {hell more properly {peak under the 
fecond head of caufes ; namely, 

2. Marfby and other Effuvia.—Galen affigns two caufes 
for peftilential fevers; the firft of which is great heat ot 
the weather, and the fecond, which he contiders as moft 
frequent, a corrupted ftate of the air, arifing either from 
a multitude of dead bodies left unburnt, as after a battle, or 
from the evaporation of corrupted lakes and marfhes. (De 
Febr. Diff. lib. i. cap. 4.) Other authors of antiquity 
have noticed the coincidence of epidemic fevers with marfhy 
fituations. Thus Diodorus, the hiftorian, has recorded the 
occurrence of a peftilential difeafe among the Carthaginians 
at the fiege of Syracufe, which he attributes to the combi- 
nation of the following circumftances; the multitude of 
people confined within a narrow compafs, the fituation of 
the camp in a low and wet ground, and the feorching heats 
in the middle of the day, fucceeded by cold and damp air 
from the marfhes in the night. (Bibl. Hitt. lib. xiv. cap. 70.) 
In more modern times the origin of epidemic difeafes from 
marth effuvia had been very generally obferved. Fracafto- 
rius afcribes a malignant epidemic fever, in Italy, in the 
fixteenth century, to an extraordinary inundation of the Po, 
which, happening in the fpring, left marfhes, and thofe 
corrupting infected the air through the fummer. Foréttus 
remarks, that, from the putrefaétion of the water only, the 
city of Delft, where he practifed, was {carcely ten years free 
from the plague or fome pettilential diftemper. (Obfervat. 
lib. vi. 

‘The efedts of marfh or putrid effuvia in giving rife to 
epidemic difeafes have, indeed, been evinced in molt of the 
large cities, and {till more obvioufly in the camps of modern 
times. Sir John Pringle, {peaking of the hot weather, durin 
one of the campaigns in the Netherlands, in 1748, obferves, 
that though the heats were great, yet they were the caufe 
of little ficknefs, till the troops were cantoned in the marfhes, 
where a confiderable degree of putrefaction and moifture being 
joined, ardent, remitting, and intermitting fevers, and fluxes 
became gencral. It is remarkable that thefe pernicious 
exhalations do not rife high, nor f{pread far from their-fource, 
at leaft without fuch dilution as diminifhes their deleterious 
qualities. Dr. J. Hunter has affirmed, that in the barracks 
at Spanifh Town, in Jamaica, (which confifted of two floors, 
the firft upon the ground, the fecond over the firft, ) the dif- 
ference in health of the men on the two floors was fo great 
as to engage the attention of the affembly of the ifland, and 
upon inveltigation it appeared that three were taken ill on the 
round floor for one on the other. Even at.a few hundred, 

feet above the level of the marfhes, the fituations are ex- 
tremely healthy. (Obferv. on the Dif. of the Army in Jas 
maica, note B. p. 268, 3d edit.). The air of a marth ov 
of a foul camp, the fame author obferves, may dellroy an 
army almoit as foon as the true plague. But the remedies 
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in {uch cafes are obvious, and confift in getting at a proper 
diftance from the noxious exhalations, or removing the 
caufes of them, “ A very fmall {pace frequently includes 
the limits of healthy and unhealthy ground.”’ It is not 
now neceffary to flate that agues, or intermittents, origi- 
nate folely from the effluvia of marfhes. 

Another fpecies of effluvia, whieh is the fource of epi- 
demic difeafes in camps and in towns, when ill conftruécted 
and neglected, arifes from ground contaminated with bu- 
man and other excrements, the remains of victuals, the 
water ufed in cookery, for wafhing, the foul ftraw rotting 
in tents, &c. Whenever a camp remains long on the fame 
ground, efpecially in hot and moift weather, fluxes, and in- 
termitting and remitting fevers, feldom fail to become epi- 
demic, unlefs great precautions are ufed to bury all excre- 
mentitious matter, and proper receptacles and drains under 
ground are prepared for the urine, water of cookery, &c. 
{See Dr. Hunter, loc. cit. p. 285.) 
as in that of marfh effluvia, the difeafes produced will dif- 
appear, by moving the camp a few hundred yards from the 
foul ground. 

Thefe facts throw great-light on the epidemics of large 
eities, which were formerly fo frequent and fatal. , A large 
town may be confidered as an extenfive camp, but deftitute 
of the means of changing its fituation, and, confequently, 
liable to be infefted with the fame difeafes as are endemic 
and epidemic in campsy unlefs the precautions juft alluded 
to, for the purpofe of removing the fources of the petti- 
lential efHuvia, be fully adopted. And we find, accord- 
ingly, that during and previous to the 17th century, (and 
even later, in fome countries,) the large towns were almoft 
conftantly infefted, in the fummer and autumnal months, 
with the plague, malignant, intermittent, and remittent 
fevers, and dyfentery ; the fame diforders to which é¢amps 
are liable. This was the condition of London during the 
period fpecified. We have already remarked, that the 
plague was feldom abfent from the beginning of the 17th 
century to the year 1669, and that four dreadful vifitations 
ofthat calamity occurred within the fame fpace of time. 
Of the extent to which intermittent and remittent fevers 
prevailed, in this metropolis, we have alfo ample evidence. 
Dr. Short remarks, that early in the century, viz. between 
1629 and 1636, ** one of 40 of the whole that died of fevers, 
died of agues ;?’ whereas, ‘now (1750) fcarce one of 1100 
‘that die of fevers die of this difeafe.’”? (New Obf. Nat. 
Moral, &c. on Bills of Mortality, 1750, p. 208.) Burnet, 
in his “ Hiltory of the Reformation,” fays, that in the lait 
year of queen Mary’s reign “ intermitting fevers were fo 
univerfal and contagious, that they raged like a plague.” 
Both Sydenham and Morton have left us abundant evi- 
dence of the frequent epidemic prevalence of agues, as 
well as of remitting fevers, which lait Morton affirms to have 
been extremely deitructive for feveral years before the great 
plague, viz. from the year 1658 to 1664. He ftates that 
Oliver Cromwell died of this fever in 1658; and that his 
own father, himfelf an experienced phyfician, alfo died of 
it; when his whole family, the writer included, were in- 
feted. (Morton, Pyretologia, App. ad Exercit. ii.) 
Even fo late as from 1720 to 1729, according to Dr. Short, 
“+ they (intermittents) and remittents afflicted the whole 
nation grievoufly.’’ 

Sometimes together, and fometimes alternating with thofe 
autumnal fevers, the dyfentery was a frequent epidemic in 
‘London, in the times to which we allude, and was often 
attended with great fatality. For five and twenty years 
fucceflively, from 1667 to 1492, the bills of mortality thew 
the fum of deaths under the titles of “ bloody flux,’ and 

In this cafe, however,” 

“ griping in the guts,” which muft both be confidered as 
dytentery, to have amounted every fie to above 2000s 
During the lalt century, the diteate has gradually de- 
clined, (Dr. Heberden on Increafe and Decreafe of Diff. 
Difeafes, p. 34.) and’ the other fatal epidemics, jul 
mentioned, have quite difappeared. See Annual Medic 
Regifter for 1808, vol. i. where the changes of difeafe in 
London are difcuffed at length. 
We cannot doubt, that the prefent comparative healthi- 

nefs, and efpecially the great freedom from all epidemics 
(the contagions of fmall-pox, {carlet fever, and meafles ex- 
cepted) which this metropolis now enjoys, is to be afcribed 
altogether to the meafures, by which the fources of the efilu- 
via, which excite them, have’been removed, and to the gene- 
ral habits of cleanlinefs and ventilation which are at prefent 
obferved by the people. Thefe falutary meafures are prin- 
cipally the conftruction of privies, drains, and common 
fewers ; a hard and regular pavement, with a proper level 
for carrying off the humidity, and well cleanfed by fca- 
vengers; an abundant fupply of water to every part of the 
town, &c. / 

In all thefe points, the condition of London, like that of 
moit other large cities in Europe, during the 17th century, 
was extremely defective. In the preceding centuries its 
condition muft have been ftill more incommodious and filthy, 
fo that few years elapfed without the occurrence of a con- 
fiderable peftilence. We have not rocm, in this place, to 
enter more at large into a defeription of its circumftances ; 
but mutt content ourfelves with referring to the work of Dr. 
Heberden, jun. juft quoted, where an abundant colleétion 
of evidence, as to the conneétion of thofe epidemics with 
filth and negligence in the economy of this and of other 
large towns, will be found. (See alfo the Ann, Med. Re- 
gifter for 1808. Maitland’s and Nourthouck’s Hittory of 
London.) See Pracue. 

It is extremely gratifying, both in a phyfical and moral 
point of view, to obferve that the fame means which contri- 
bute to our perfonal comforts, and to elevate us above the 
favage, viz. the progrets of civilization and refinement, 
have led to banifh the moft loathfome and fatal diftempers, 
to prolong life, and to diminifh the prevalence and fatality 
of other difeafes of lefs fatality. ‘* While the metropolis 
has extended itfelf in all direétions, and multiplied its inha- 
bitants to an enormous amount, #.e. while the apparent 
caufes of its unhealthinefs have been augmented, it has 
actually become more favourable to health. In the year 
1697, for example, the total mortality of London was 
20,970; whereas, the total mortality of 1797 amounted 
only to 17,014: and when we take into confideration the 
great increafe of the population of the out-parifhes at the 
latter period, the comparative healthinels of London will 
appear in very {trong colours.” Ann. Med. Regiiter, 
nigere 

‘ Sometimes the air of a particular diftri& feems to have 
been impregnated-with efuvia from putrefying animal and 
vegetable matter, which has occafioned an epidemic in that 
neighbourhood. Foreftus has mentioned the putretaction 
of a large fith, of the whale kind, which was left by the 
tide, and died, on the coaft of Holland, and, during its. 
putrefaGtion, infe@ed the country with a horrid ftench, in 
confequence] of which a fatal epidemic fever broke out 
in the diftrit of Egmont. (Obf, lib. vi. 9. tom. i.) 
The fame author informs us of a peftilential fever, which 
raged at Venice in his time, and was produced by the cor- 
ruption of a fmall kind of fifh in that part of the Adriatic. 
(Ibid.) Inftances are alfo on record of epidemic fevers 
occafioned by the effluvia of putrid eabbages, as well as of 
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ats in marfhes. (Rogers on Epidem. p. 41.) Thefe 
urces of epidemics, however, are rare, and can feldom oc- 

cur under a well regulated police. 
3. 4 crowded Population.—From the earlieft periods of 

time, of which we have any record, pettilential difeafes 
were known to be the effect of crowded population, and to 
rage peculiarly in cities, forts, and other confined places. 
In the facred writings peftilence is every where mentioned 
as the peculiar fcourge of cities. “ The {word is without,” 
fays the prophet Ezekiel, chap. vii., *¢and the pettilence 
and famine within ; he that is in the field fhall die with the 
{word ; and he that is in the ci/y, famine and peftilence 

And again, chap. xxxiii., it is faid, 
“ they that be in the forts and the caves fhall die of the pelti- 
lence’ The city of Rome was fubject to the mott fatal 
epidemics from a very early period of its hiftory: Athens 
fuffered alfo extremely ; and in modern Europe the great 
cities have been the commor feats of plagues, from Con- 
ftantinople to Mofcow, and from Cadiz and Marfeilles, to 
Copenhagen and Dantzic. (See an enumeration of the 
cities infegted with the plague, and the dates of its occur- 

' rence, by Dr. Heberden, /oc. cit. p. 81, et /eg.) The fame 
obfervation applies to the cities of Afia and Africa; to 

_ Aleppo, Cairo, &c. &c., as well as to thofe of America. 
We have already ftated, that the prevalence of epidemic 

and peftilential difeafes in this metropolis was obvioufly 
conneéted with the exiftence of filth of every {fpecies, and 
that their gradual difappearance has been coeval with the 
improvements of the city, and the removal of thefe nuifances. 
The fame fa& is obfervable in all the cities of Europe: 
and thofe which, from natural or political caufes, have been 

_ backward in adopting the improvements of modern times, 
have more lately exhibited the fame effe&ts of their negli- 
gence. The plague appeared at Copenhagen in 17643 and 
at Mofcow fo late as the year 1771. It is farther obferv- 
able, that peftilential difeafes generally appear firit in the 
moft crowded and uncleanly parts of towns, and rage moft 
feverely in the moft crowded and dirty habitations, i. e. 
among the poor. The plague of 1665, in London, is faid 
to have been by many perfons called «the poor’s plague.’? 
Thofe of 1626 and £636 broke out at Whitechapel, a 
part of the town which abounded with poor, and with 
flaughter-houfes : and that of 1665 is faid to have broke 
out firft at St. Giles’s; and there, Dr. Heberden remarks, 

_#t would probably break out again, if ever we fhould fuffer 
fuch another calamity. 

For it muft be obferved, that a crowded and uncleanly 
population contributes, ina double manner, to the origin and 
propagation of epidemic and peftilential difeafes. It not 
only occafions the accumulation of every {pecies of filth 
externally, from which effluvia arife to contaminate the at- 
-mofphere, in hot and moift feafons, thus producing all the 
 difeafes of camps; but it produces another {pecies of effluvia, 
internally, in the habitations of men; viz. from the bodies 
ef the fick, and even of the healthy, which at once generate 
malignant fevers, and aggravate thofe which arife from the 
other fources. (See Conracion.) So that under the 
circumftance of the combination of thefe caufes, namely, 
when the heat and moifture of autumn generate the effluvia 
from external filth, and contagion is fuperadded from the 
accumulation of the corporeal efiluvia, from the want of 

internal cleanlinefs and ventilation, difeafes of an epidemic 
Mature are readily excited, and are propagated extenfively 
and fatally. Hence, before the value of thefe internat 

ions was underftood, malignant fevers fo frequently oc- 
Bored in hofpitals and gaols, that they obtained the appella- 

“tion of hofpital-fever and gaol-fever. Indeed we are told 
s > 

that, fo late as the latter end of the 17th century, in the gaol 
of Newgate, a contagious fever ufed to break out annually, 
in hot weather 3 and that the fame was true of moft gaols in 
Europe ; (‘The City Rembrancer, quoted by Dr. Heberden) 
and feveral facts on record, prove, how readily any acute 
difeafe is thus propagated by contagion, under thefe cir- 
cumftances of crowded and filthy habitations; although 
originally, and in cleanly and airy apartments, it was inca- 
pable of fpreading from one individual to another. Thus 
fir John Pringle obferved, that, “ in autumn 1757, feveral 
foldiers were brought into the hofpital at Portfmouth, with 
a diforder compounded of the autumnal and gaol-fever ; for 
when thefe men, upon being feized with the common fever 
of the feafon, were confined to the holds of the crowded 
tranfports, their diltemper affumed that form. (Dif. of 
the Army.) So Dr. Lind has ftated, that, upon admitting 
into an hofpital one perfon witha flux, feveral other patients 
in the fame ward have had this {ymptom added to their other 
complaints. (Lind on Fever and Infection.) And Dr. 
Blane has obferved generally, that, fuppofing a fhip’s com- 
pany be predifpofed to acute diftempers, and one man or. 
more ill of a dyfentery be brought on board, this will become 
the prevailing difeafe. (On the Difeafes of Seamen.) 

Thefe faéts, which evince the facility with which any 
acute difeafe, or its leading fymptom, is communicated from 
individual to individual, in a clofe and crowded apartment, 
when extreme cleanlinefs and ventilation are not attended 
to, will ferve to explain feveral apparent anomalies in the 
hiftory of feveral difeafes, which have been ftated as the 
refult of fome myfterious epidemic principle in the atmo- 
fphere. We allude to the occafional {fpreading of particular 
maladies in hoipitals, in a fort of epidemic way ; fuch as the 
appearance of eryfipelas, conneéted with all flight injures 
of the fealp, or other fuperficial parts, as related by fir 
William Blizard, of the London hofpital, and as occurred 
in the furgical ward of the Royal Infirmary, at Edinburgh, 
many years ago ; the difpofition to inflammation and abfcefs 
about the perineum and neighbouring parts, mentioned by 
the fame writer, &c. (See a Paper “* On fome epidemical 
Effe&s,’? Med. Fats and Obf. vol. ii. 1792.) | Such occur- 
rences, we believe, are rare in proportion to the degree of 
cleanlinefs in thofe receptacles of the fick. We have been 
affured that the occurrences of this nature at Edinburgh 
have ceafed, fince a more rigid ventilation and purification 
have been adopted in the Royal Infirmary. 

4. Deficient and Depraved Aliment.—The obvious caufes 
of epidemic difeafes, already mentioned, may operate both 
as exciting and as predifpoling caufes; but that to which 
we now direct our attention, perhaps, chiefly acts in inducing 
a debilitated and half-morbid condition of the body, which 
renders it liable to be affeéted by thole exciting caufes. 
Certain it is that famine and peftilence have been obferved to 
go together, fince the earlielt ages of the world; and are 
conftantly mentioned in combination, in the facred writings ; 
to which war is frequently added. Dearth is almolt necef- 
farily a part of the defolation of war; which, therefore, 
contributes to the produétion of peftilence indirectly by pro- 
ducing dearth. ‘O Aoiuis pore Ayuory ‘the plague after 
famine,”? was an old Greek adage. Where articles of food 
are extremely fearce, they are o iae alfo corrupted, and may 
thus contribute to reduce the human conltitution to a fate 
predifpofed to difeafe. Foreftus. imputes the plague at 
Delft, in the year 1557, to the eating of mouldy grain, 
which had been long kept up. by the merehants in a time 
of fearcity, (Loc. cit.) And fir J. Pringle fays, he -had 
heard it obferved, that in this ifland the dyfentery is fre- 
quent among the common people, is thefe parts where Aven 

ive 



EPIDEMIC 

live moftly -on grain, when the preceding crop has been 
damaged in a rainy feafon, or kept in damp granaries. (Lae. 
cit. cap. vii. p. iii.) In ancient times the corruption; 
as well as fearcity of food, was affizned'as the caufe of petti- 
lence ; as by ar himfelf when betieging Marfeilles, (De 
Bello Civili, lib. ii. 20.) ‘¢ Panic enim vetere, atque hordeo 
corrupto, omnes (/ci/. Maffilienfes) alebantur ; quod ad 
hujulmodi cafus antiquitus paratum, in publicum contule- 
rant.” ‘When we advert.to the fatal epidemic difeafe, 
termed Ten facré, Mal des ardeisy &c. by the | lrench, 
and known to criginate from ergoted rye, uled as food, we 

fhall not hefitate to «aferibe confiderable effects to the fort 
of food juft mentioned. (See Philof. Vranfaét. vol, lv. 
p: 110, and Mem. dela Soc. Royale de Medecine, for 1776.) 
Dr. Willan has obferved, that the Morbus Hungaricus, 
deferibed by Sennertus, “¢ and fome other difeafes reputed 
peltilential, might be added to the lift of epidemics, oc- 
cafioned by the ergot; or by a fimilar degeneration in 
other grain. The fweating-fickaefs, which occurred more 
than once in England, at the beginuing of the fixteenth cen- 
tury, was perhaps owing to fome difeafe or depravation in 
wheat, &c.’? (On Cutaneous Difeafes, part iv. p. 499.) 
It may be added, that the only epidemic occurrence of 
contagious fever in London for feveral years back, occurred 
after the exceffively wet antumn of 1799, when corn was 
exceedingly damaged, and a confiderable {carcity enfued. 

5. Lxhauflion by Fatigue, Sc.—Belides the debility ‘of 
cconftitution, and confequent predifpofition to difeafe, indu- 
ced by imperfe€t nourifhment, during a famine, the exhauf- 
‘tion produced by exceflive corporeal exertions, lofs of fleep, 
and the depreffing paffions, probably contributes in no {mall 
‘degree to predifpofe the body to difeafes. Thus epidemic 
fevers have been obferved to arife after great battles. Dr. 
Gottwatd traced the origin of the plague at Dantzick to 
Pinozow, foon after the battle of the Swedes and Saxons, 
in 1702. (Ingram, Hift. of Plagues, p.86.) To the fame 
caufe, perhaps, we may impute the contagious fever, which 
raged among the troops of the late fir John Moore, on their 
return from the haraflmg campaign in Spain. (1809.) Van 
Swieten obferves, that * {trong paffions of the mind, par- 
ticularly terror, aurment the efficacy of infection, as all 
writers on the plague unanimoufly allow,’’ and that the 
fame paffion contributes to render the difeafe more fatal. 
Tf this be correét, ‘the extenfive operation of fear in befieged 
towns, and countries which are the feat of war, muft produce 
confiderable influence; and it cannot be doubted, that the 
general panic, which rapidly fpreads among the inhabitants 
of atown, where the plague is difcovered to exift, contributes 
materially to its propagation. 

On reviewing the facts above ftated, it is obvious that the 
fources of epidemic and peftilential difeafes have been often 
traced to manifeft circumitances, in combination with one 
or more of which they have generally been obferved to 
occur; and more efpecially that the heats of fummer and 
autumr appear to be abfolutely neceflary to the propaga- 
tion of a general peftilence. The obfervation of Celfus, in 
regard to the falubrity of the different feafons, has been con- 
firmed by thofe who have prattifed in warm climates, (Cleg- 
horn on difeafes of Minorca) by the phyficians of camps, 
(Pringle, doc. cit. part ii. chap. i.) and by the condition 
of this country in the time of Sydenham. ‘* Saluberrimum 
ver eft; proxime deinde ab hoc, hiems ; periculofior zftas ; 
autumnus longe periculofifimus.? | (Celli De Med. lib. ii. 
cap. i.) But the experience of the laft century, during 
which this order of the feafons, in point of falabrity, has 
been almoft reverfed, (for we now find July aud Auguit 
the moft healthy’ menths of the year, and February and 

March the moft»produttive of difeafe,) has thrown eonfidera” ( 
able light even-on the occult ‘principle, the zo Geto, of the: 
epidemic atmofphere. It has’ {hewn us, what Sydenham 
could not have anticipated, and what to him indeed muft 
have been incredible, that, while the feafons continue'tovc-" 
cur, with their former viciflitudes, and while the ‘bowels of 
the earth (for aught that we know) continue to fend ferth 
their vapours as ufual, yet thofe fatal pettilential con/litutions 
of the air no longer appear; the plague ‘has not been feen,- 
fince the rebuilding’ of the city (1667); intermittedts no 
longer infeft the metropolis, and the autumnal remittents 
are alike almoft unknown 5 efpecially fince ‘the covering of 
Fleet ditch, and the other improvements, made in 1766 ; 
and the dyfentery, or bloody flux, now fearcely adds twenty 
to the annual bills of mortality ! This occult principle, then, 
this cpidemical /omewhas, it mult be inferred, neither owed 
its origin to the atmofphere, nor to the bowels of the earth, 
nor to the eruptions of /itna, nor to the approach of comets. 
Fer the former of thefe are, doubtlefs, unchanged ; and the’ 
latter have continued to occur at’ intervals'as ufual, 

To what, then, are we to attribute the origin of thofe’ 
epidemic conflitutions, as they have been called, of particular 
years, in which certain difeafes extenfively prevail ? We have 
not, perhaps, a fufficiency of facts to enable us to dedtice a 
decided conclution; but the following inference feems to 
approximate to the truth, and to {pring out of the faéte 
already detailed. nies 

The experience of camps, efpecially in wioift feafons, 
teaches us how readily epidemical difeafes are produced, from 
the contamination of the lower portion of the atmofphere 
with the efluvia of foul ground, and alfo how confined and 
local that contamination is, fince a {mall elevation, or a re- 
moval to the diftance of a few hundred yards, from the 
fource of the effluvia, is fufficient to enable us to efcape 
their noxious effets. The experience of gaolsand hofpitals, 
and other crowded and uncleanly habitations, has alfo de- 
monftrated the facility with which human efluvia, aceumu- 
lated. about the fick, become contagious to thofe in their 
immediate vicinity ; and alfo how readily, in this predif- 
pofed and contagious ftate, any acute difeafe, accidentally . 
introduced, is carried from individual to individual, fo as 
to become the prevalent or epidemic difeafe. Now, London, — 
and all other crowded cities in the 17th century, combined 4 
within themfelves both thefe peculiarities of condition, be- 
longing as well to camps as to gaols and hofpitals. The at- 
mofphere was contaminated with the local effluvia, which 
rendered it peftilential externally ; and, within the dwell. — 
ings, efpecially in the poorer parts of the town, infectious! 
atmofphere was produced, and thus whatever difeafe was 
generated, was propagated readily, and gave a charaéter to 
the particular con/litution of the epidemic feafon. How va= ~ 
rioufly the epidemics muft be modified, according to the 
varicus degrees and combination of the exciting and pre-dif- _ 
poling caufes, muft be obvious on refleGtion. When the bo- 
dies of the people happen to be pre-difpofed to difeafe by 
want of food, or attually difordered by corrupted food, 
when the accumulation of filth, or the increafe of marfhy 
ground from rains or inundations, fend forth miafmata in a 
moft abundant and concentrated form, in confequence of a 
peculiar autumnal feafon, the moft extenfive epidemic dif- 
eafesmay be expected to arife. And we believe, that under 
fuch a combmation of obvious circumftances, pelea 
never fails to appear. ie 

On the other hand, although a Jarge city cannot, like a 
camp; be removed ftom the fource of the pettilential ef- 
fluvia, which it generates, yet induftry may remove 
fource ef thefe efluvia from it. And it appears to” 
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fe confirmation of the preceding conclufions, that) as 
i removal has been accomplithed in London, (for example, ) 
as the arts gf peace and civilization have advanced, and 
wealth has introduced the difpofition and the power to 
multiply perfonal comforts and conveniences; and as habits 
of cleanlinefs and ventilation have been generaly diffufed ; 
in the fame proportion, and with equal fteps, the improve- 
ment of the general health, the abfolute difappearance of 
the plague and the other epidemics, and the increafe of lon- 
Ber eysare to be remarked. Mence it is only within the laft 
ew years, that the deaths have fallen fhort of the number 
of births within the bills of mortality of London. 
We cannot, from our prefent knowledge of fas, how- 

ever, account for all thofe modifications of difeafes, nomi- 
nally the fame, which are obferved to prevail at different 
feafons, and which require different modifications of the 
treatment. It can only be ftated as highly probable, that 
whether the epidemic difeafes originate from contagion, or 
human eflluvia, or from the effluvia of foul ground, their 

degrees of violence may depend on the degrees of concen- 
tration of thofe effluvia; and the contagion of a mild or fe- 
vere difeafe may tend to propagate more particularly a dif- 
eafe of fimilar charatter. We have already feen that pecu- 

_ liar fymptoms, fuperadded to an acute difeafe, as affections 
of the lungs or of the bowels with general fever, are readily 
propagated along with that fever, and have modified both 
its charaCter and the requifite treatment. 

It has been juftly obferyed, that ‘¢ in military phyfic,”’ 
(and the obfervation applies to epidemic difeafes in general, 
* the great improyements to be made are not fo much in the 
cure as in the prevention of difeafes, which depends alto- 
ether upon the knowledge of their caufes.”? (Dr. John 
unter, Joc. cit. p.231.) Now one of tke moft important cir- 

_ cumftances to afcertain, during the prevalence of an epidemic 
is, whether it arifes from contagion, that is, from the in- 
fluence of efuvia from the bodies of the difeafed, or from 

_ the contamination of the air by the effluvia of foul ground, 
&e. For * ifa difeafe arife from contagion, as the author 
juit quoted remarks, ** there are fure remedies againft it, 
which are fo well afcertained, that while the plague, the 

_ moft contagious and the moft fatal of all difeafes, commits 
_ its greateft ravages in large cities, individuals remain in the 
midit of them in perfe& fecurity, trufting to a careful fe- 
clufion under proper regulations. (See Conracion.) 
Again, if diac arife from the air contaminated by the 
foul ground of a camp, or the exhalations of a marfh, it can 

_ only be avoided by a change of fituation, or by taking care 
“not to come within the {phere of aétivity of {uch noxious 
caules.’” Or ina large town, it may be added, by a {trict 
enforcement of public and private cleanlinefs. But it is 
_ often extremely difficult to decide upon this point; a ge- 
_nerally operating caufe affeéts fuch a number of individuals 
about the fame time, in the fame fituation, that they may 
feem to be infected by each other. So that, in fact, it 
has been difputed whether the plague itfelf be a contagious 
“difeafe; and in regard to the dreadful epidemics of America, 
medical obfervers are by no means agreed as to their conta- 
“gious origin. The contagion of the plague will be dif- 
cuffed hereafter. In the mean time we fhall flate fome 
obfervations which may help to guide our decifion in fuch 
cafes. 
F By a contagious difeafe, is to be underftood a malady in 

‘courfe of which a poifon is generated in the body of 
the fick, which produces in others a fimilar difeafe. ‘The 

ifon in fome difeafes, as the {mall-pox and chicken-pox, 
16 fufficiently apparent ; and the other difeafes, which alfo 
rife from (aadihe contagion, and occur but once during 
Vou, XILL. 
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life, as meafles, fearlet fever, hooping-congh, &c. are 
well known. Inothers, again, asin typhus and the plague, 
it almoft eludes our fenfes, and is only a€tive when concen- 
trated or accumulated, or clofe to the body of the fick. 
Now thefe contagious difeales equally affeét all ages and 
defcriptions, who fuffer expofure to their caufe: wherever 
they prevail, the old iruabitants of a country fuffer as much 
as thofe that have lately arrrived. But thisis never the cafe in 
the yellow fever, remittent fever, or even intermittent fever, 
which arife from external miafmata; for fuch as are feafoned 
to the country or climate fuffer infinitely lefs than new- 
comers. Again,difeafes proceeding fromfuch acaufe, gene- 
rally diffufed, and operating upon all, do moft conitantly recur 
in the fame perfons aslong as they remain expofed to the or- 
ginal canfe ; thus in camps and marfhy fituatious, the fick are 
conitantly relapfing in remittents and intermittents, till they 
change their fituation, Dr. Hunter particularly obferves, 
that the mortality among foldiers in the Weft-Indies is, ir 

a great meafure, awing to thefe repeated. attacks, But 
what the fame writer confiders as the experimentum cruciss 
to prove the non-exiftence of contagion, is, when the fick 
leave their ufual refidence, and go to other places which 
are healthy, without fpreading the difeafe. This con- 
ftantly happens in the remittent fevers of the Weft-Indies; 
for the good effetts of changing the aif of the towns for 
that of the mountains is fo well known, that it is very ge- 
nerally praétifed; but certainly without the flighteft ful. 
picion of any mifchief arifing from any contagion carried 
by the fick. If we try by this rule the fever epidemic in 
Philadelphia in 1793, we {hall not pronounce it to be con- 
tagious. One obfervation more may be added: when dif- 
eafe arifes frem a caufe generally diffufed, feparation, which 
in contagious difeafes is commonly effectual, is here of no 
avail. ‘Thus, fhips of war have gon¢ into a harbour in the 
Welt-Indies, and have had no intercourfe with the people 
on fhore, or with the crews of other fhips, and yet in a few 
days the men have been feizéd with the prevailing fever in 
great numbers. (Hunter, ibid. ) 

With refpeét to the latt argument but one, indeed, the 
inference is not perfeétly conclufive ; for malignant typhoid 
fevers, (and the plague, which is probably but an extreme 
degree of the fame fever,) although they produce a conta« 
gion that is aétive and virulent in a confined and clofe at- 
mofphere, neverthelefs become much lefs contagious, in a 
clear and open air; fo that we fhould expeét that, ona re- 
moval of the fick to the country, the difeafe would affume 
alefs virulent form. In the vedas at Mofcow in i771, 
we are told by Dr. Mertens, that the patients, who were 
conveyed to the neighbouring villages, communicated the 
difeafe to the inhabitants of thofe places; which they would 
the more readily do, as probably their cleanlinefs was not 
fuperior to that of Mofcow itfelf. 

The fpecific contagions,’ as they have been called, as 
{mall-pox, meafles, and fcarlet-fever, which occur but 
once in the gourfe of life, and chiefly attack children, be- 
come epidemic generally at pretty regular periods, in large 
towns. This may be principally explained, perhaps, by 
the circumftance of the neceflary interval requifite for the 
production of fubjects, who have not undergone thefe 
difeafes. 

On the whole, however, although the progrefs of res 
finement in the comforts of human life, during the laft cen- 
tury, have thrown much light on the nature and origin 
of epidemic conttitutions, in different years; it muft be 
allowed, neverthelefs, that much farther obferyation of fatts ‘ 
will be requifite, in order to illuftrate the {ubjeét com- 
letely, 
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EPIDENDRA, from em, upon, and dedpor, tree,in Na- 
tural Hiflory, a word ufed by fir Hans Sloane, and fome 
other authors, to exprefs thofe plants which grow upon 
others, fuch as the mifletoe, which grows upon the apple- 
trees, &c. Thefe are more commonly diftinguifhed by the 
name of parafitical plants. Sce Dopper. 
EPIDENDRUM, ‘in Botany, fo named by Hermann, 

Linnzus, and others, from em, upon, and d23;01, a tree, be- 
caufe moft of the {pecies, if not all, grow parafitically on 
the trunks or branches of trees. Linn. Gen. 464. Schreb. 
606. Willd. Sp. Pl. vy. 4.114. Mart. Mill. Di&. v. 2. 
Jaf. 66. Swartz. A&. Holm. 1800. p. 240. Traéts on 
Botany, 182. Schrad. Journal, 1799. 209. t. 1. Orchid. 
in Schr. Neues Journ. v. 1.79. Clafs and order, Gynan- 
dria Monandria. Wat. Ord. Orchidee, Linn. Juff. 

Gen, Ch. reformed. Cal. three-leaved. Cor. Petals 
two, nearly equal to the calyx-leaves, fpreading ; neCtary a 
lip, turbinate and tubularat the bafe, connected with the 
ityle, deftitute of a fpur, its termination dilated, afcending, 
ipreading, either undivided or lobed. Stam. Anther an 
hemifpherica!, deciduous, terminal lid, of two or four cells; 
maffes of pollen ftalked, in pairs. Pi/?. Germen inferior, ob- 
long or obovate, ere&, furrowed; ftyle femi-cylindrical, 
often gibbous, concave in front ; ftigma either concave or 
convex, in the fore-part of the ftyle near the top. Peric. 
Capfule’oblong or obovate, with three or fix ribs, with one 
cell and three valves, opening by clefts between the ribs. 
Seeds numerous, minute, each clothed with a chaffy tunic, 
inferted into the downy internal ridges of the valves, — 

Eff. Ch. reformed. Calyx-leaves {preading. Lip tubular 
at the bafe, attached to the fore-part of the ityle, deftitute 
of afpur. Anther a terminal lid, deciduous. 

The original genus of Epidendrum in Linnzus, whofe ef- 
fential charaGter is “* Ne&tary turbinate, oblique, reflexed,” 
comprehends many {pecies. which do not anfwer to that cha- 
racter, and which have, indeed, in feveral inftances, been re- 
ferred to this genus without a fufficient knowledge of their 
flowers. Hence profeffor Swartz has chiefly derived his 
genera of Cymbidium, Dendrobium, (fee thofe articles,) 
Oncidium, Aérides, and Vanilla, fo that his Epidendrum, 
whofe characters we have given above, is beeome a much 
fmaller, as well as a more intelligible genus, though per- 
haps not more natural, it having the clofeft poffible affinity 
to Cymbidium and Dendrobium. The fpecies in Swartz are 
23, 1n Willdenow 26. Profeffor Martyn has, with great in- 
duftry, colleted 124 under the original genus. Dr. Swartz 
mentions 19 new ones as difcovered in South America by 
the authors of the Flora Peruviana and Chiloeniis. 
Among the genuine fpecies of Epidendrum, as the genus 

ftands at prefent, are 
E. cochleatum, Linn. Sp. Pl. 1351. Curt. Mag. t. 572. 

Jacq. Ic. Rar. t. 605. Andr. Repof. t. 13. A native of 
Jamaica, and the firtt of its tribe that ever flowered in Eng- 
land. It is cultivated in a ftove, in rotten bark, contriv- 
ed fo as to imitate, as much as poffible, its natural fituation 
in the clefts of aged trees, with occafional fupplies of water. 
The dulbs are green and {mooth, of a compreffed oval figure, 
each throwing out from its bafe numerous thick entangled 
fibres, which naturally adheriag to the rugged bark, ftrong- 
ly fix the plant and imbibe nourifhment for itsfupport. A 
pair of oblong, rigid, recurved /eaves, entire, as in all this 
natural order, {pring from the fummit of each bulb, and be- 
tween them grows a /fa/k, about a foot high, bearing a {pike 
of feveral flowers. 'Thefe are reverfed, the long pale-greenifh 
¢alyx and petals hanging down, while the broad, concave, 
fomewhat cordate nettary, of a chocolate hue fpeckled with 
green, ftands ere&t. The flower has little or no fmell. 

EFT 

E. fragrans. Sw. Prod. 123. (E.cochleatum; Curt, 
Mag. t. 152.) A native alfo of Jamaica, flowered in the 
ftove of Chelfea garden, under Mr. Fairbairn’s care, in 
Feb. 1789. This has much refemblance to the foregoing, 
but the peta/s are broader, the ne@ary pale ftreaked with red, 
and tipped with a long point, and the flowers have a {weet 
{fmell. The /a/é moreover is fhorter in this {pecies than the 
leaves. 

E. amabile. Linn. Sp. Pl. 1351. (Angrecum albunt 
majus; Rumph. Amb. lib. xi. 99. t. 43.) | Native of the 
Eait Indies. This has beautiful white d/ofoms, twice as 
large as in Rumphius’s plate, on along flender branched 
fialt. The lip is five-lobed, and terminates befides in a pair 
of very long, taper, almoft capillary points. It would be 
a great acquifition to our ftoves. 3 

E. nutans. Sw. Prod. 121. A native of Jamaica, flow- 
eredin Kew gardensin March 1791. This has alealy fem, 
terminated by a ftalk bearing a few pale fowers, whole lip 
is four-lobed. They are about the fize of E. fragrans. 

E. ciliare. Linn. Sp. Pl. 1349. Curt. Mag. t. 463. isa 
beautiful and magnificent plant, native of the Wett Indies, 
which flowered at Mr. Whitley’s nurfery, Old Brompton, 
for feveral years before 1799. ( Curios The flowers are 
numerous and fragrant ; their calyx-leaves and petals each 
near two inches long, of a yellowifh buff-colour; lip white, 
with two elegantly fringed lobes. This {pecies is now not 
very rare in the Englifh ftoves. > 

E. fufcatum. Sm. Spicil. t. 23.is rather fingular than 
ornamental. The late Hon, Mrs. Barrington received it 
from Jamaica, and it bloffomed in her garden in 1791. The 
Jfeem is leafy, and terminates in a very long fimple {caly ftalk, 
bearing a denfe corymbus of {mall fowers, which, like the 
whole plant, are of a brown purplith hue. 

Several fpecies, more or lefs a-kin to this laft, occur in the 
works of Jacquin, as well as fome more fplendid ones with 
tall branching ftalks, none of them yet introduced into our 
gardens. 
EPIDERMIS, in Anatomy, is the thin infenfible mem- 

brane which covers the true fkin, and which conftitutes, 
therefore, in‘all parts, the external furface of the body. See 
SKIN. : 

Epipermis, in Vegetable Anatomy, from ext, upon, and 
depeusy the /Rin, or hide, is the {carf fkin, or pellicle, which 
covers every part of a living plant, asa fimilar cuticle covers 
the human fkin. In the tender growing parts of vege- 
tables this membrane is of the moft delicate texture, pellucid 
and colourlefs, extremely thin, yet not Fhiiture of tenacity, 
being wonderfully extenfible on ftalks, or other parts, of 
quick growth. Under a high magnifier it is found to be 
porous in a regular manner, and differently in different plants, 
fo as to allow of the paflage of fluids in a definite degree, 
in either direGiion, according to the nature of each a i 
Hence fome leaves perfpire flowly, but imbibe moifture 
with great rapidity, as thofe of the fucculent tribes ; while 
others tranfmit their fluids, or imbibe external moifture, with 
nearly equal facility, as aquatics. Such differences are de- 
te&ted by experience, but fearcely difcoverable by micro- 
{copical inveftigation. 

The Epidermis is of the moft effential importance to the 
life of the plant, as of the animal, prote€ting the living parts 
which it covers from the injuries of the air, while it allows 
of due perfpiration and abforption, as well as of the acti 
of light through its nearly colourlefs fubftance. It differs 
greatly in thicknefs according to the part of the plant to 
which it belongs. Exquifitely delicate on the fine organs 
of a flower, like the cuticle of the animal eye, it has confi- 
derably more fubftance on the leaf, and ftill more on the 
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branch of a tree. On old trunks it is generally obliterated 
_ ordettroyed, being there no longer neceffary, the dead lay- 
ers of bark, (fee Bark and Correx,) anfwering all the pur- 
 pofes of protection, while the peculiar functions of an orga- 
_ nized porous epidermis are not wanted. Yet in the birch, 
and a few other trees, the membrane in queftion confifts of 

~ multiplied permanent layers, like the bark, and clothes the 
trunk as long as that part exilts. The cuticle is eafily fepa- 

_ rable from young ftalks in a rapid flate of vegetation, and 
from any part ef a plant by means of maceration, boiling or 
 putrefaction, being nearly, if not abfolutely, deititute of 
_ vitality, and very little fubje&t to decompotizion. 
\ Befides the eflential office ofa guard to the living vege- 

table body againit all hurtful ftimulants, the epidermis an- 
_ f{wers many fecondary purpofes of protections When naked, 

as ufual, it proves buta feeble defence againit heat or cold, 
but it is often covered with hair or wool, in which cafe it 
becomes a very powerful one, particularly againft the too 
violent aétion of a burning fun. Flowers indeed, though 

_ peculiarly prefented to all the force of this luminary, have 
_ {fcarcely ever any fuch woolly or downy defence; for the func- 
~ tions which they have to perform are eften urgent with re- 
- fpe& to light andheat. Many petals, notwithflanding, are 
- filky or downy on their outfide, apparently to protect them 

' from cold, or poflibly from too fcorching a heat before they 
are full-grown, examples of which may be feen in Convolyu- 
lus, Anemone, and feveral other genera; but the infides of 
fuch petals are exquifitely {mooth. 

Examples of a very firm fmooth epidermis, of confider- 
able itrength and thicknels, may be found in the common 

currant, Ribes rubrum, the elder, Sambucus nigra, and the 
- Taburnum, Cyzifus Laburnum. On the branches of the lat- 
"ter it acquires almoft ahorny hardnefs; but it is ftill more 
_ eartilaginons in the hard white tubercles {prinkled over the 
leaves of Aloe perlata, and in the teeth of the foliage of fome 
Saxifrage, as well as the briftly warts of feveral {pecies’ of 

_ Echium and others of the a/perifoliz. On the leaf of the 
white willow, aud the Protea argentea, the cuticle hasa fine 
filky clothing of a filvery hue; while in mary more plants 
it is equally white, but deftitute of glofs. In the leaf of 
many kinds of mullein, Yerba/cum, and the fruit of the peach, 
we find it denfely covered with hairs, more or lefs branched. 
‘The herbagé of the betony, Betonica officinalis, is clothed 
with rigid briftles, fixed upon the cuticle, which in a dry 
ftate excite fneezing. Similar hairs on the cuticle of the 
ftinging nettle are curioufly perforated, to tranfmit a veno- 
mous fluid lodged in bags at their bafe, like the poifon in 

aferpent’s tooth. Graffes, corn and horfetail, Lgui/eium, 
have much finty earth in their epidermis ; while in the cork- 
" tree, the common maple, andthe Dutch elm, the fame part 
is of a foft elaftic fungous fubftance. The fruit of the plum, 
and leaves of the cabbage, have their epidermis covered with 
a fine blueifh powdery refinous fecretion, which will fcarcely 
allow rain to come in contaé with them, yet fuch plants 
readily abforb moifture. 

Nothing can be more abfurd than the idea which fome 
philofophers have formerly entertained, that the epidermis 

_ was dettined to give fhape to a plant, and that certain lumps 
or execrefcences on the ftems of trees were originally owing 
to a cafual woundor crack in thismembrane. This opinion 
is eafily refuted by purpofely making fuch a wound or open- 
ing, when it will be found that no tumour can be produced 
b any fuch means ; fpontaneons tumours being in reality 
ae caufe, not the effect, of the burfting of the epidermis. S. 

- EPIDICASIA, Exidimacm, among the Athenians. 
Daughters, inheriting their parents’ pn were obliged 
‘0 marry their neareft relations; which gave occafion to 
La 
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perfons of the fame family to go to law with one another, 
each pretending to be more nearly allied to the heirefs than 
the reft. The fuit was called emdexxoixs dinns and the vir« 
gin, about whom the relations contefted, exidimos. Pott. 
Archzxol, Gree. lib. 1, cap. 24. tom. i. p. 147. 
EPIDIDIUM, in Ancient Geography, isthe name which 

Ptolemy gave to that peninfula on the weltern coatt of 
Scotland, which forms part of the county of Argyle, called 
Cantyre and Knapdale ; and including the ifles of Iflay and 
Jura, which the Roman geographer confidered as being 
part of it: but whether it then was integral, or not, cannot 
be afcertained from his account. ‘ihe peninfula might at 
an early period have been an ifland; fuch changes has the 
ea made upon our furge-beat coafts: fer “ Dr, Smith de- 

rives this name from a fimilar Celtic word, iignifving the 
ifle of the Pits, who at that time were the principal in- 
habitants of that part of Scotland.” Sir John Sinclair’s 
Stat. Ace. vol. x. p. 519. But -fuch a conclufion is not 
juftifiable by the rules of Celtic derivation. Cyn, in that 
language, fignifies a wedge, and for, land or territory ; it 
is, therefore, obvioufly derived from thofe two etymons 
conjoined, perfectly deferiptive of fuch a tongue of land, 
i.e, a wedge-fhaped territory. Mr. Baxter imagines the 
Pepidii, fynonymous with Epidii, to have derived their 
name from the Britifh word Papidiauc, which figuifies any 
thing fhaped like a flute or pipe, as was the penisfula of 
Cantyre, the country of the Pepidii. From the fouthern 
point, called the mull of Cantyre, promontorium Epidium, 
the coaft of Ireland may be plainly feen; it being only 16 
miles to the fouth foreland in Coleraine. 
EPIDIDYMIS, in Anatomy, a part of the tefticle, 

fituated behind the body of that organ, and confilting of its 
excretory duct in a wonderfully convoluted form. It ends 
iv a ftraight tube, called the vas deferens. See Testis. 

EPIDO'SIS, from erdidupu, to increafe, I Surgery, a 
preternatural enlargement of parts. 
EPIDOT. See SrrantsTeEin. 
EPIDOTES, from exdiduys, £ caufe to grow, in Mya 

thology, deities which were fuppofed to prefide over the 
rowth of infants. 
EPIDROME, from em, upon, and dzepe, to run, in 

Surgery, an afflux of fluids, or, as they were formerly 
phraied, humours, efpecially when it arofe from the appli. 
cation of a ligature round any part. 
EPIDROMUS, of ea and dgoyor, courfe, in the Ancient 

Shipping, a fail near the flern, which was the largeit but 
one in the fhip. 
EPIECIA, in Ancient Geography, a town of Greece, 

towards the fea, and not far trom Corinth; N. of Tenea, 
EPIEZ, in Geography, a town of France, in the depart- 

ment of the Loiret, and dillrict of Beaugency; 12 miles 
E. of Orleans. 
EPIGAA, in Botany, from ex, upon, and y<a, the 

earth, expreflive of the proftrate growth of this humble 
fhrub. Linn. Gen, 219. Schreb. 295. Willd. Sp. PI. 
v. 2.615. Mart. Mill. Di&t. v.2. Juff. 161. Clas and 
order, Decandria Monogynia. Nat. Ord. Bicornes, Linn, 
Erica, Jufl, } 

Gen. Ch. Ca/. Perianths double, clofe together, per- 
manent; the outer of three ovato-lanceolate, pointed leaves, 
of which the external one is larger than the reft; inner in 
five deep, upright, lanceolate, pointed fegments, fomewhat 
longer than the outer. Cor. of one petal, falver-fhaped ; 
tube rather longer than the calyx, hairy within; limb 
fpreading, in five deep ovate-oblong lobes, Stam. Fila- 
ments ten, thread-fhaped, the length of the tube, and ia. 
ferted into its bale; anthers oblong, acute. Pi/, Germen 

ites globofe, 
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globofe, with five furrows, downy; ftyle cylindrical, as 
long as the ftamens ; ‘ftigma obtufe, in five lobes. eric. 
Capfule nearly globular, depreiled, with five angles, five 
cells, and five valves, Sved: numerous, roundifh. Recep- 
tacle large, feparating into five parts. 

Eff. Ch, Outer calyx of three leaves: inner in five deep 
fegments. Corolla falver-fhaped. Capfule of five cells, 
with a central five-parted receptacle bearing the feeds. 

The {pecies’are two. 
1. E. repens. Linn, Sp. Pl. 565. Swartz Prod. 74. 

Andr. Repof. t. 102. Lamarck JMuftr. t. 367. £ 1. 
«« Leaves ovate, inclining to heart-fhaped, entire. T'ube 
of the corolla cylindrical.’? Native of pine foreits in Vir- 
ginia and Canada, but, like many plants of a cold or alpine 
climate, difficult to preferve in our gardens. It flowers in 
April or May. The root throws out many woody, pro- 
cumbent, creeping, branched, hairy, leafy /fems, which 
form wide-{preading patches. Leaves alternate, on hairy 
foot-ftalks, ovate, obtufe, entire, heart-fhaped at the bafe, 
veiny, fhining, but roughifh to the touch. S#pu/as none. 
Flowers in terminal, denfe, bracteated cluiters, fragrant, 
of a pale blufh-colour, each about the fize of a {mall cowflip. 
It is increafed by parting the roots, thrives ina light fandy 
loam, but requires the fhelter of a long-continued deep {now, 
or fome equivalent protection, to furvive our winters. We 
faw it in great perfection at Meffis. Lee and Kennedy’s 
nurfery, Hammer{mith, in 1797. 

2. E. cordifolia. Swartz Prod. 73. 
t. 367. f. 2. ‘ Leaves heart-fhaped, roundifh, ferrated, 
convex, hifpid, rigid. ‘Tube of the corolla ovate.’? Na- 
tive of boggy places on the higheft mountains of Guada- 
loupe and Cayenne. Smaller than the former, with pointed 
and more hilpid /eaves, whofe foot-flalks are very fhort. 
Flowers in like manner terminal, but with a more inflated 
tube. The young fhoots are very hairy. 

EriG2a, in Gardening, comprehends a plant of the low, 
trailing, fhrubby, flowering kind. This is the creeping 
epigea, or trailing arbutus (E. repens). 

Method of Culture. —This is readily effeted in this plant 
by the trailing ftalks, which foon put out roots at the joints, 
and may then be cut off from the old dr parent plants, and 
be fet out in a fhady fituation, where the foil is moift, in the 
autumnal feafon, that the plants may be well eftablifhed be- 
fore the fpring. In cafes where the winter proves fevere, 
it may be neceflary to lay a few dried leaves, or other light 
covering over them, to protect them from froft ; but after 
they become well rooted, they feldom require more than 
being kept clean from weeds, 

Thefe are ornamental plants in the fronts of the borders 
of fhrubberies. 
EPIGASTRIC Artery, in Surgery. The proper 

‘mode of operating in certain cafes of ruptures, fo as not to 
run any rifk of wounding this veflel, will be explained ia the 
‘article Hernia. 

Epicrastric Region, in Anatomy, sone of thofe por- 
tions, into which the cavity of the abdomen is divided by 
anatomifts in their defcriptions. ‘* The epigaftric region,” 
Says Winflow, “* begins immediately under the appendis 
enfiformis at a {mall {uperficial deprefiion,: called the pit of 
the ftomach, and in adult fubjeéts ends above the navel at a 
tran{verfe line, fuppofed to be drawn between the latt falfe 
ribs on each fide. 

“‘ This region is fubdivided into three parts, one middle, 
named epigaitrium, and two lateral, termed hypochondria, 
The epigaitrium takes in all that fpace which lies between 
the falfe ribs of both fides, and the hypochondria are the 
{paces covered by the falfe ribs.” Seét. 7. § 79, and 80, 

I : 

Lamarck Illuftr. 
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EPIGASTRIUM. See Ericdsrare. “% . J 9) 
EPIGINOMENA, of ETINY SIO 1 prada 

cine, are new fymptoms which occur in the progrefs of a 
difeafe. See ErirHenomena. nis OK 
EPIGLOTTIS, in Anatomy, is a {mall and thin piece 

of cartilage, placed at the back of the tongue, and having 
the office of clofing the glottis, or opening of communica- 
tion between the larynx and pharynx, when the food is pafl- 
ing into the latter cavity from the mouth. ‘The anatomical 
defcription of this part will be found in the article Larywx ; 
its offices are defcribed in that of DeGturition. 

EPIGONIUM, <asfox, a mutfical inftrument among 
the ancients, with forty ftrings, fo called from its inventor 
Epigonius, a native of Ambracia, a city of Epirus. Mem. 
Acad. Infcript. vol. v. p. 147- 

EPIGONIUS, in Biography, was a mathematician of 
Sicyon, anda native of Ambracia, who is celebrated by the 
ancients for the invention of an inftrument of forty ftrings, 
which was called after his name, Epigonium. When he 
lived is uncertain, but as it was in times of fimplicity, we 
may fuppofe that thefe ftrings did not form a fcale of forty 
different founds, but that they were either tuned in unifons 
and odtaves to each other, or accommodated to different 
modes and genera. ‘The 12 femi-tones of our three-ftopt 
harpfichords included thirty-fix different itrings. 

The Greeks were divided into numerous feés of mufical 
f{peculators, before and after the time of Ariftoxenus: as 
the Epigonians, Damonians, Eratoclians, Agenorians, and 
many others enumerated by Porphyry, in his Commentary 
on the Harmonics of Ptolemy. Of thefe, however, all we 
know is, that they differed; it is, perhaps, little to be la- 
mented, that we no longer know about what. 

Mufic has many obligations to Epigonius, He was the 
firft who played on ftringed inftruments without a pl/e@rum. 
And, according to Athenzus, he firft united the melody of 
flutes to that of the citharas; and by this means foftened 
the harfhnefs and inflexibility of the citharas when played 
alone. He invented the chromatic genus, and was the ori- 
inal author of chorufes. bs 
EPIGRAM, in Poetry, a fhort poem, or compofition 

in verfe, treating only of one thing, and ending with fome 
point, or lively ingenious thought. 

The word is formed of erilgappa, infcription, of sxifexe 
O21, to infcribe, or write spon 

Epigrams then, originally, fignify in/criptions, and they 
derive theit origin from thofe inferiptions placed by the 
ancients on their tombs, ftatues, temples, triumphal arches, 
&c. See Inscriprion. 

Thefe, at firit, were only fimple monograms: afterwards ~ 
increafing their length, they made them in verfe, to be the 
more ealily retained: Herodotus, and others, have tranf{- 
mitted to us feveral of them. 

Such little poems retained the name of epigraims, even 
after the defign of their firft inftitution was varied, and — 
people began to ufe them for the relation of little faéts and — 
accidents, the charaterifing of perfons, &c. 

The Greeks confine their epigrams to a very narrow com- 
pafs; for-though, in the Anthology, we here and there 
meet with a very long one; yet, ordinarily, they do not 
exceed fix, or, at molt, eight verfes. The Latins were 
not always fo fcrupulous, and the moderns much lefs, as * 
to thefe bounds. ‘ 

M. le Brun, in the preface to his “* Epigrams,” defined 
an epigram a little poem, fufceptible of all kinds of fubjeGs, 
and ending with a lively, juft, and unexpected thought; — 
which are three qualifications effential to the epigram ; par~ 
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ticularly the firft and lait of them, viz. brevity, and the 
point or clofe of the epigram. 

To attain brevity, only one thing is to be aimed at in the 
poem, and that to be purfued in the concifeft terms poffible, 
Authors are much divided as to the length the epigram is 
to be confined to; the ordinary limits are from two to 
twenty verfes; though we have inflances, both among the 
ancients and moderns, where they extend to fifty. But 
Rill it is allowed, that the fhorter the better, and more per- 
fe&, as it partakes more of the nature and character of this 

kind of poem. The point or turiis a quality much infitted 
on by the critics, who require the epigram conftantly to 
clofe with fomething poignant and unexpe&ed, to which 
all the reft of the compofition is only preparatory. Others 
there are, who exclude the point, and require the thought 
to be equally diffuled throughout the whole poem, without 
deying the whole itrefs on the clofe ; the former is ufually 

artial’s practice, and the latter that of Catullus. Which 
is the mott beautiful and perfect manner is difputed by a 
third clafs of critics. 

The Greek epigrams have fearce any thing of the point 
er brifkknefs of the Latin ones: thofe colle&ed in the An- 
thology have molt of them a remarkable air of eafe and 
fimplicity, attended with fomething juft and witty ; fuch 
as we find in a fenfible peafant, or a child that has wit, 
They have nothing that bites, but fomething that tickles, 
Though they want the falt of Martial, yet, to a good 
tafte, they are not infipid; except a few of them, which 
are quite flat and fpiritlefs. However, the general faint- 
pefs, and delicacy of the pleafantry in them, has given oc- 
Cafion for a Greek epigram, or “ epigram 4 la Greque,” 
to denote, among the French, an epigram void of falt or 
tharpnefs. ; ; 

It is principally the point that charaerizes the epi- 
gram, and diftinguifhes it from the madrigal. See 
Point, 

In the modern verfification, as obferved by TF’. Mourgues, 
the epigram and madrigal are diftinguifhed by thé num- 
ber of verfes and the clofe. 1. By the number of verfes, 
which in the modern epigram does not go beyond eight, 
nor in the modern madrigal comes fhort of fix ; and, 2. 
In that the clofe, or period, of the epigram, has always 
fomething more lively and ftudied than that of the ma- 
drigal. 
The epigram is the loweft, and leaft confiderable of all 

the productions of poetry; and it is in general rather an 
effeét of good luck, than of art, to fucceed therein. The 
fineffe, and fubtilty, of the epigram, M. Boileau obferves, 
fhould turn on the words rather than the thought ; which 
feems very little to the credit of this kind of compofition, 
as it reduces it to the nature of the pun, or equivoque. 
¥. Bouhours confirms the hint, in adding that the equi- 
voque is what ufually fhines the moft in the epigram. 

One great beauty of the epigram is, to leave fomething 
for the reader to guefs, or fupply. Nothing pleafes the 
mind fo much, as to find fomething in itfelf in the objects 
prefented it ; nor does any thing’ difguft it more than to 
reclude it from fhewing and exercifing a faculty it values 

itfelf for. Segrais. ‘ A 
The epigram admits of great variety ‘of fubje&ts: fome 

are made to praife, and others to fatirize, which laft are 
much the eafieft ; ill-nature ferving inftead of point and wit. 
Boileau’s epigrams are all fatires on one or another. ‘Thofe 
of Des Reaux are all made in honour of his friends ; and 
thofe of Mad. Scudery are fo many eloges. The epigram 
being only a fingle thought, it would be ridiculous to eX» 
prefs it in a greater number of verfes ; it muft haveits unity 
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like the drama. The comedy has an aétion for its fubjeét,, 
and the epigram a thought. 
We might feleét a number of excellent epigrams in our own 

language, if our limits allowed of enlarging this article. 
We fhall content ourfelves with fubjoining the following. 
The firlt is that of Mr. Pope, faid to be written on a glals 
with the earl of Chefterfield’s diamond pencil, 

* Accept a miracle, inftead of wit, 
Sce two dull lines by Stanhope’s pencil writ.” 

The next is an epigram, expreffed concifely and clofing 
beautifully, which was written on the leaves of a fan by 
Dr. Atterbury, late bifhop of Rochefter : 

** Flavia the leaft and flighteft toy 
Can with refiftlefs art employ. 
This fan in meaner hands would prove 
An engine of {mall force in love ; 
Yet fhe with graceful air and mien, 
Not to be told or fafely feen, 
Mabe its wanton motion-fo, 

hat it wounds more than Cupid’s bow. 
Gives coolneis to the matchlefs dame, 
To every other breaft a flame.” 

Mr. Prior lafhed the impertinence of a bad writer, who 
had taken the liberty of cenfuring him, in the following 
epigram ; 

“ While fafter than his coftive brain indites, 
Philo’s quick hand in flowing letters writes. 
His cafe appears to me like honeft Teague’s, 
When he was run away with by his legs : 
Phoclus, give Philo o’er himfelf command ; 
Quicken his fenfes, or reftrain his hand. 
Let him be kept from paper, pen, and ink, 
So he may ceafe to write, and learn to think.” 

The following epigram was written by Mr. Wefley; on 
occafion of ereéting a monument to Mr, Butler, author of 
Hudibras, in Weftminfter Abbey ; 

«© While Butler, needy wretch, was yet alive, 
No generous patron, would a dinner give. 
See him, when {flarv’d to death, and turn’d to duft, 
Prefented with a monumental buft ! 
The poet’s fate is herein emblem fhown, , 
He afk’d for dread, and he receiv’d a /fone.”? 

See Burrer. 

EPIGRAPHE, Exilfjudn, Super/cription, an infeription 
on a building, to fignify its ufe, occafion, the time when, 
and the perfon by whom it was built. 

EPIGRAPHES, Emjlexz:, among the Athenians, of~ 
ficers that rated all thofe of whom taxes and contribu- 
tions were required, according to every man’s ability, kept 
the public accounts, and profecuted fuch as were behind- 
hand with their contributions, Potter. Archeol. Grec. 
lib. i. cap. 14. tom. i. p. 81. ; 
EPILA, in Geography, a town of Spain, in the pro- 

vince of Arragon, onthe Xiloca; 17 miles W. of Sara- 
offa. 

. EPILEPSY, in Medicine, ixirnbia, and tmirnlis, figs 
nifying /udden feizure, is a difeafe which confilts of con- 
vulfions of the greater part of the mufcles of voluntary 
motion, attended with a Tots of fenfe and feeling, and end- 
ing in a ftate of infenfibility, and feeming fleep. 

his difeafe has received a variety of denominations, efpe- 
cially among the ancient writers. By the early Greeks it: 
was called the /acred difea/e, from a.notion of its origin in 

fupernatural. 
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fupernatural influence ; fome of the exorcifts and impoftors 
of thofe times even pretended.to decide, from variations in 
the fymptoms, whether the fits were occafioned by Cybele, 
Neptune, Mars, or fome of the heroes. Hippocrates 
feems to have been the firlt who combated thefe abfurd no- 
tions of his countrymen ; and feverely reprehends the im- 
pottures of the exorcilts, in pretending to fet afide what 
more than human power had infliéted, by incantations, 
magic ceremonies, and fometimes by the molt contemptible 
juggling. (See Hippoe. de Morbo Sacro.) Aretzus, 
however, remarks that it might have the denomination of 
Sacred on other accounts ; either from its magnitude, every 
thing great being deemed facred ; or becaufe it could not be 
removed by human means, but only by divine power; or 
from the opinion that a demon had entered into the patient, 
or for all thefe reafons together. (De Caufis Affect. lib. i. 
See alfo Czl. Aurelian. De Morb. Chron. lib. i. cap. iv.) 
In like manner the Romans call every thing remarkable and 
great “‘facred:” ‘/acra anchora,” ‘‘auri facra fames,”’ 
&c. (Van Swieten. § 1071.) Upon the fame ground 
epilepfy has been called morbus Herculeus, the Herculean 
difeafe. By the Romans, it was fometimes termed morbus 
comitialis, ‘the affembly difezfe ;”? either becavfe epileptic 
perfons were more frequently obferved to be feized in a 
crowd of people, or becaufe the public meetings, called 
comitia, were adjourned if any one happened to be attacked 
with an epileptic fit. It has likewife been termed morbus 
caducus, or “ falling ficknefs,’’ beeaufe the patients, when 
they are feized with the paroxyfm, fall down. 

The leading features and principal cireumftances of the 
epileptic convulfions are nearly the fame in all the different 
perfons whom the difeafe affects. The difeafe confilts of 
fits, which attack fuddenly often thofe who are feemingly 
in perfe&t health, and, after laiting for fome time, pafs off, 
and leave the perfons again in their ufual ftate. 

The individual attacked lofes fuddenly all fenfe and power 
of direGting his mufcular aGtions; fo that, if ftanding or 
fitting, he falls immediately, or perhaps with convulfions is 
thrown to the ground. In that fituation he is agitated 
with violent convulfive ations, varioufly moving his limbs 
and the trunk of his body, with a force that is altogether 
preternatural. Commonly the limbs on one fide of the 
body are more violently agitated than thofe upon the other. 
In all cafes the mufcles of the face and eyes are much affect- 
ed, exhibiting various and violent diftortions of the coun- 
tenance. The tongue is often affected, and thruft out of 
the mouth, while the mufeles of the lower jaw are alfo af- 
feGted, and, fhutting the mouth with violence, often wound 

‘the tongue grievoufly. While thefe convulfions continue, 
the face becomes red, then livid and fwelled, from the in- 
terruption to the circulation through the head, and there is 
-commonly at the fame time a frothy moifture iffuing from 
the mouth; and in the molt fevere cafes the urine and al- 
vine excrements are involuntarily difcharged. In fome in- 
ftances a hifling or ftertorous noife is. emitted. The con- 
vulfions have for a few moments fome remiffions, but are 
fuddenly again renewed with great violence. Generally, 
after no long time, this terrible ftruggle ceafes altogether, 
and the patient remains for fome time without motioa, in a 
ftate of abfolute infenfibility, and under the appearance of 
a profound fleep. After fome continuance of this feeming 
fleep, he fometimes fuddenly, but forthe moft part by de- 
grees only, recovers his fenfes and) power of motion, but 
without any memory of what had paffed from the firft fei- 
zure of the ft, and complaining of head-ache, and excef- 
five pain in all the limbs as if from fevere fatigue. During 
the convulfions the pulfe and refpiration are hurried and irre- 

gular; but, when the convulfions ceafe, they return to their 
ufual regularity and healthy ftate. 

In moft cafes the attack of epilepfy comes on fuddenly, 
without any warning fymptom : but fometimes it is preceded 
by certain fenfations for a few moments previous to its aétual 
commencement. Of thefe the moft remarkable is that, 
which has been termed the Aura epileptica ; which is a fen- 
fation of fomething moving in fome part of the limbs 
ortrunk of the body, and from thence ereeping upwards to 
the head; and when it arrives there, the perfon is imme- 
diately deprived of fenfe, ayd falls into an epileptic fit. 
This feeling is defcribed fometimes as refembling that of a 
cold vapour, fometimes as like a fluid gliding, and fometimes 
like the fenfation of a {mall infe@ creeping along the body ; 
and very often the patients can give no other diftin& idea of 
their fenfation, than as in general of fomething moving 
along. It might be fuppofed that this fenfation arofe from, 
fome affeGion of the extremity or other part of a nerve, 
aéted upen by fome irritating caufe ; and that the fenfation, 
therefore, followed the courfe of fuch anerve. But it is 
not found to follow the courfe of any nerve diftin@ly, and 
it generally feems to pafs along the integuments. There 
are occafionally alfo other fymptoms immediately precediug 
the fit, and generally referred to the head, where no aura 
is perceived. In fome perfons a giddinefs comes on; ia 
others a {park of light, which increafed to a bright beam, 
ufually ufhers in the paroxyfm ; depending probably on the 
fudden turgefcence of the veffels in the head, which pro- 
duces preffure on the optic nerve, and occafions this de- 
praved fenfation. Dr. Gregory ufed to mention in his lec- 
tures, at the college of Edinburgh, the cafe of an officer, 
who had a more fingular perverfion of fight, previous to the 
fit of epilepfy ; he always fancied that he faw an appari- 
tion of an old woman, with a blue cloak, holding a ftaff in. 
her hand, with which fhe knocked him down. He alfo men- 
tioned an inftance of vifual depravation which occurred to 
Dr. Fothergill ; a young lady, whom the Dr. was attending 
as an epileptic patient, remarked that he was covered with’ 
fpangles, (the more unufual as an ornament to a quaker’s 
coat, ) and immediately fhe fell down in a fit. 

Under the article Convutstons we have entered into a: 
detail of the circumftances which conduce to their origin. 
and produGtion ; and as the whole of thofe obfervations ap- 
ply to the epileptic convulfions moft particularly, it will 
not he here neceflary to repeat them. We have there ftated 
that convulfions occur under two oppofite conditions of the’ 
body, viz. of repletion and inanition 3 or, in the lan uage 
of Dr. Cullen, of excitement and collapfe (Firft Lines, 
§ 1286.) : and that various irritations in different parts of 
the body, but efpecially in the head, give rife to them in 
different inftances. 

Sauvages has defcribed a great variety of fpecies. of epi- 
lepfy, which he has diftinguifhed chiefly according to the 
caufes which produced them. Dr. Cullen has mentioned 
only three fpecies, which (as to the utility of divifion 
with a view to the curative indications) might be reduced’ _ 
totwo. His firft {pecies is epilepfia cerebralis (from cere- 
brum, the brain), which attacks fuddenly, without any 
evident caufe, or preceding fenfation, except perhaps a gid- 
dinefS or deprivation of fight; and includes the plethoric 
epilepfia and eclampfia of Sauvages, as well as his cache@ic 
epilepfy. The fecond fpecies, is E. /ympathica, in which 
the aura epileptica, before defcribed, precedes the attack ; 
a circumftance which is {carcely of fufficient importance to 
defignate a fpecies. The third, E. occafionalis, ineludes’ 
thofe inftances of epilepfy which originate from manifeft 
and accidental irritation, and which fubfide whew the irri- 
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tation is removed, ‘Thefe various caufes of irritation are, 
wounds, or blows of the head, from falls, and other ex- 
ternal injuries; pain in various degrees, as from parturi- 
tion, dentition, worms in the alimentary canal; indigefted 
food, or other fubftances in the ftomach, as narcotic poi- 
fons, fpirituous liquors, &c; paflions of the mind, efpe- 
cially fear; anda variety of other fources of difturbance 
to the fyftem, as the eruption of fmall-pox, and other 
febrile irritations, the venereal orgafm, intenfe ftudy, the 
fuppreffion of cuftomary difcharges, &c.; and, laftly, the 
imitative propenfity, which is particularly confpicuous in 
women and children, as illuffrated at large under the head 
of ConvuLsions. 
We have there ftated the impomibility of explaining the 

proximate caufe of convulfive difeafes, in confequence of our 
ignorance of the nature of the nervous power, or of the 
connection between the ation of the mufcles and the brain, 
or the faculty of volition, ina flate of health. And it were 
fufficient to mention the attempts to reafon upon the fubje@, 
which the ableft phyficians have made, in order to prove 
their futility. ‘lhe learned Boerhaave fays, (4ph. 1086.) 
«¢ Et patet quidem, caufam proximam omnis epilepfiz exqui- 
fite femper effe nimiam cerebri in nervos motorios, nullam in 
fentientes, aétionem.*’ ‘ Itis obvious that the proximate 
caufe of every perfect. epilepfy is always too great an aétion 
of the brain upon the nerves of motion, and too little upon 
thofe of fenfe :”” which is only ftating the fa& in other 
words ; for it amounts merely to this: ‘ in every true epi- 
lepfy the motions of the body are violent, and the fenfe is 
lott; the proximate caufe is itill as obfcure as before.”? Dr. 
Cullen fcarcely pretends to form a theory upon the fubjea. 
«J might fay,” he obferves, ‘* that it is an affeCtion of the 
energy of the brain, which, ordinarily under the dire&tion 
of the will, is here, without any concurrence of it, impelled 
by preternatural caufes. But I could_go no further: for 
asto what is the mechanical condition of the brain, in the 
ordinary exertious of the will, I have no diftin& knowledge; 
and therefore muft be alfo ignorant of the preternatural 
flate of the fame energy of the brain under the irregular mo- 
tions here produced.” (Firft Lines, § 1284.) The indi- 
cations of cure therefore cannot be formed from a knowledge 
of the proximate caufe of the difeafe; but we obtain fome 
ufeful intimations for the treatment, by diligently attending 
to the various remote caufes; both thofe which induce a pre- 
difpofition, and thofe which occafionally excite the difeafe. 
Oar principal objeé, then, will be to avoid the occafional 
eaufes, and to remove or correét the predifponent. 

The predifpofition to epilepfy, in the majority of inftances, 
feems to confift partly in what may be termed a morbid irri- 
tability, or mobility, of conftitution, in which the aétion 
of flight irritations (which are applied to moft perfons with 
impunity) excites great commotion in the nervous fyftem ; 
and partly in a turgefcence of the veffels of the head, which 
accompanies a general plethora. This appears from the 
circumftances, that plethoric perfons are very frequently the 
fubjeéts of epilepfy ; that it is often brought on by caufes 
inducing any unufual turgefcence of the blood-veffels ; and 
that it has been frequently cured by diminifhing the plethoric 
flate of the body, more frequently, we believe, than by any 
-other fyftem of practice. "This principle was inculcated by 
Dr. Cullen, and is flrenuoufly adopted by the prefent Dr. 
Gregory, his fucceffor. It was likewife maintained by the 
late inh Fothergill, who has left us the following excellent 
remarks on this point of practice. 

After ftating that many epilepfies occurred to him, which 
eluded all his endeavours to relieve them by means of the 
medicines ordinarily recommended as fpecifics, and which 

- 

therefore fuggefted the neceflity of adpoting fome other 
mode of procedure, he fays, ** I had obferved that fits were 
moft liable to return in the plenitude of health; that 
epileptics were often extremely incautious in refpeét to diet 5 
that children, highly indulged, were liable to the difeafe ; 
that in every other period of juvenefcence, and in middle 
aged adults, if they were at all fubjeét to the difeafe, it was 
when they had either committed fome excefles, or, by one 
means or another, were plethoric; and that, in habits 
fubject to epilepfy, the difeafe feldom recurred, without 
either an habitual indulgence in eating, or a neglect of 
neceflary exercife. T'his induced me to recommend, in 
many cafes, a total ab{tinence from all animal food, and from 
all fermented liquors. Care was taken to regulate the 
fecretions, and fuch a courfe of medicine preicribed, as 
might feem expedient to induce the patients, or their friends, 
{crupuloufly to comply with fuch a courfe of diet. Tt was 
in vain to reftrit the quantity of animal food. There are 
few who have, at all times, refolution enough to fubmit to» 
the firft intimations of fatiety. Ic was, therefore, neceflary 
to enjoin fuch a kind of diet, as was accompanied with but 
flender provocations to excefs, and which, at the fame time, 
would afford the leaft quantity of nutriment ; by which that 
fullnefs, which, in many epileptic cafes, appears to be a 
ftimulus fufficient' to produce the fpafms, would be avoided, 
and the parts, which were the immediate feat of irritation, 
might gradually recover a degree of ftrength and firmnefs, 
that would be proof againft every flight impreffion. 

« Tt often happens in difeafes, that a proper plan of diet 
is of much more importance in the cure than any thing we 
are acquainted with in the Materia Medica: it is, however, 
of not lefs neceflity to engage the patients and their friends 
ina fteady perfeverance of the method we dire@. The 
generality of people have very little notion that dict can do 
more than merely fupport their ftrength; that it can be 
made fubfervient to the cure of their difeafes, they cannot 
ealily be brought to comprehend, &c. 

“In young boys, I apprehend, the epilepfy moft_ gene- 
rally proceeds from their own craving appetites, and the ne- 
glect of thofe who are about them. It may not be impro- 
bable, but in fuch cafes worms may alfo have a fhare in 
producing the fits. Be this as it may, anthelmintics, how- 
ever powerful, feldom cure the difeafe ; they may abate oc- 
cafionally the frequency, or the violence of the attacks, but 
they too often, at the fame time, bring on a greater degree 
of irritability, and at length, if repeated frequently, and in 
confiderahle dofes, feldom fail of confirming the difeafe. 
Moderate laxatives, with a light chalybeate interpofed, and 
{teadily continued, with a courfe of dict, confifting of milk, 
vegetables, fruit, and things prepared from them, and in mo» 
derate quantities, feldom fail of removing the difeafe in fuch 
habits. Riding and bathing in cold water, and the ufual 
means of eftablifhing good health, mutt, at the fame time, 
be attended to, and the plan purfued with patience ; for it 
is noc to be expected in difeafes that affect the nervous fyf- 
tem, the moft remote and fineft part of the economy, when 
once they have debilitated, or otherwife difordered, thefe 
very feeling parts, and their influence is become habitual,. 
that after-medicines, however active, penetrating, and effi- 
cacious, can, in a very fhort time, rellore the ability to per- 
form their funétions as they ought to do.” (See Medical 
Obf. and Inquiries, vol. vi. p. 72.) 

This plan of light and moderate living, with occafional 
laxatives, fhould be adopted in every cafe of epilepfy, where 
it does not arife from lofs of blood, or other caufes of ina- 
nition, or is not conueéted with a cache¢tic or emaciated ha- 
bit; and even in the laft cafe, the plan is often ufeful, efpe- 
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cielly where a morbid change, fuch as exoftofis, fuppura- 
tion, or tumour of any kind, is going on in the head, 

It might be fuppofed that artificial evacuations, efpe- 
cially blood-letting, would be the molt effectual means of 
diminifhing the plethoric flate of the fyftem: and fuch it 
certainly proyes, when the plethora has become confider- 
able ; and if it threatens immediate difeafe, this evacuation 
ought to be made to the quantity that the urgency of the 
fymptoms feems to require. It is, however, a matter of 
old obfervation, that blood-letting is not the proper mode 
of preventing the recurrence of the plethoric flate ; but, 
on the contrary, that it is often the means of favouring 
it, efpecially when the operation is performed at regular 
periods, ‘There is, however, a cafe of epilepfy, as Dr. 
Cullen remarks, in which there is a periodical or occafional 
recurrence of the fullnefs and turgelcence of the fanguife- 
rous fyftem, giving occafion to a recurrence of the difeafe. 
In fuch cafes, when the means of preventing plethora have 
been neglected, or may have proved ineffeétual, it is abfo- 
lutely neceffary for the practitioner to watch the returns of 
thefe turgefcences, and to obviate their effects by the only 
certain means of doing it, that is, by a large blood-letting. 
When the general plethora is not great, but the fymptoms 
indicate confiderable local turgefcexce in the head, the appli- 
cation of cuppiiss-glaffes, after fearification of the neck, or 
the ufe of a feton, blifter, or iflue, near the fame part, 
will afford the means of fome relief, by the evacuations 
which they produce. An open iffue, indeed, in diftant parts, 
as in the arm, has been found ufeful in fome inftances of 
epilepfy, by tending to obviate the plethoric ftate, or, as 
Dr. Cullen fuggefts, by determining occafional turgefceaces 
to thofe parts, and, therefore, diverting them, in fome mea- 
fure, from their a€tion upon the brain. 

Epilepfy, however, as we have already ftated, is alfo the 
refult of a ftate of debility, with which the exceflive nervous 
mobility that is eafily excited to convulfions is, in many 
other inftances, obferved to be connected ; efpecially in hy!- 
teria, in the condition of infancy, &c. Where this debility 
has been the confequence of inanition, as from lefs of blaod, 
from previous difeafe, and fo forth, a nourifhing generous 
diet will be requifite to reftore the ftrength ; and inftances 
are occafionally feen, in which the propriety and fuccels of 
this praGtice are manifelt. Where there is obvioufly a feeble 
ftate of body, with pale complexion, and without any ap- 
pearances of local plethora, the propriety of being much in 
the open air, of ufing the cold bath frequently, and of 
regular exercife, adapted to the ftrength and habits of the 
patient, muft be equally evident. He may ftill farther con- 
tribute to remove debility, and its confequences, efpecially 
that great mobility which is a principal part of the predil- 
polition to epilepfy, by the ufe of tonic and antilpaimodic 
medicines. 

By a fort of routine, too generally purfued by indiferi- 
minating praétitioners, remedies of the laft mentioned clafles 
are moft commonly given in epileptic cafes, more particular- 
ly of late the metallic tonics, while the diet and regimefi are 
not fufficiently attended to. However, as the circumftances 
of the conftitution occafionally favour their operation, it 
cannot be doubted that the difeafe has, in many inftances, 
been removed by thefe means; and numerous cafes are on 
record, in which particular fpecies of tonic remedies have 
,effeéted the cure of epileply. The preparations of iron 
have been moft commonly employed for this purpoie, asthe 
rubigo jerri, or the fulphat of iron, or its combination with 
ammonia (ferrum ammoniacale) ; and cures have been faid 
to be accomplifhed by all thefe preparations. Dr. Cullen, 
however, obferves, that he never found them effectual; 
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which he attributes partly to their not having been a | 
employed inthe proper circumftances of the difeafg, and 
partly to the inadequate quantities in which they have been 
given. (Firlt Lines, § 1335.) A preparation of coppers 
the cuprum ammoniacum of the Edinburgh Difpenfatory, 
has been one of the moft celebrated of the metallic tonics, 
and Dr. Cullen admits it to have been often fuccefsful. oie 
fhould be given inthe dofe of one grain at firft, twice in the 

as the ftomach will 
r. Zinc, elpecially in the form of flowers of zinc, (as the - 

oxide was formerly denominated, ) has been much extolled for 
its virtues in the cure of epilépfy, and other fpafmodic dif- 
eafes, when it was ufed in {mall dofes. Much larger quan- 
tities of it, however, have been adminiftered lately, and its 
charater of efficacy has been confiderably diminifhed. The 
fulphat of zinc, or white vitriol, appears to be a more ef- 
ficacious tonic. Arfenic has more recently been introduced 
as a remeily for epilepfy. The fafety and great powers of 
this metal, as a medicine, efpecially in the cure of periodical 
diforders, fuch as intermittent fevers, megrim, or intermit- 
tent head-ache, &c. have been fully cltablithed, an@ afford 
an analogy in its favour. A writer on this fubjeét, in the 
Edin. Med. and Surg. Journal (for July 1809) ftates, that 
he has found arfenic fuccefsful in the cure of epilepfy, when 
it occurred in young fubje&ts, principally anterior to the 
age of puberty, and of what is termed a delicate make, and 
feeble flamina, efpecially when the difeafe affumes, or very 
nearly approaches, a periodic form. The drunken epileptic 
likewife, when not ofa full plethoric habit, has found a cure 
from the firm and judicious ufe of this potent remedy, due 
attention having been paid to the alvine evacuations.” 
There is ftill another tonic of the metallic clafs, which has 
lately been recommended asan efficacious remedy for ep?- 
lepfy, the nitrat of filver (or lunar cauftic), and is faid to 
have cured the difeafe, wheait had already been of many 
years ftanding. (See two cafes of this nature, Med. and 
Phyf. Journal, vol. i. p. 184. vol. ii. p. 70.)¢ A quarter of 
a grain ef this ative fubftance, given three times “a day, is 
a{ufficient dofe for an adult in the beginning; it may be 
afterwards carefully increafed. ; 

The vegetable tonics are admitted to poffefs lefs efficacy in 
alleviating this dreadful diforder. Among thefe the bitters 
have chiefly been employed, and the cinchona is the moft 
active. Like the arfenic, it is efpecially adapted to thofe 
epilepfies which recur at certain periods, and which are not 
at the fame time accompanied with any plethoric ilate, or 
turgefcence of the blood: in fuch periodical cafes, if the 
bark is employed fome time before the expeéted recurrence, 
it may be ufeful; but it muft be given in large quantity, 
and as near to the time of the expected recurrence as pofit- 
ble. The leaves of the orange tree have fometimes proved 
ufeful in this difeafe, probably by the bitter quality which 
they poflefs. ; 

But this caution muft again be given, with refpe& to the 
employment of any of the above-mentioned tonics in this dif- — 
eafe, that in all cafes where it depends upon conftant or occa- 
fional plethonic ftate of the fyftem, thefe medicines are likely — 
to be at leaft ineffectual ;. and if fufficient evacuations be not _ 
made at the fame time, they are likely to. be very hurtful. — 
‘The various fuccefs with which fuch remedies have been ad= ~ 
miniftered is, doubtlefs, to be afcribed partly to inattention 
to thefe ciicumflances; although itis equally clear, that — 
many epilepfies, conne@ed with organic lefion in the head, — 
or a connate diforder of the habit, are beyond the power of Z 
any medicine. 2 

With aview of diminifhing the tendency to the convul- 
fions of epilepfy, various antilpafmodic medicines have been — 

; employed, 
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employed, fuch aa valerian, caltor, milf, the festid gums, 
empyreumatic oila, and other fubstances of ttrong and offen. 
five odour, But, although thefe remedies were generally 
adminiltered at one period, and were much extolled for their 
anti{fpafmodic powers, they feem to have loft their high cha- 
racter, in a eveat meafure, and are much lefs employed than 
heretofore. 

Several remedies have alfo been introduced, as /pecifics, in 
the difeafe in queftion; i,c.as remedies which poffefled 
a peculiar influence oyer it, independently of any fenfible 
quality or operation. Such are the vifcus quercinus, or mif- 
Jetoe, the cardamine pratenfis, agaricus mufcarius, &ce. 

Experience has not fanétioned the recommendation of thefe 
medicines, which appear to be nearly inert. If the mifle- 
toe were ever beneficial, it was probably in thofe times when 
jt was an obje€t of religious fuperftition, and operated 
through the medium of an impreffion onthe mind. On the 
fame principle, taking remedies that excited horror may 
have fometimes fucceeded in curing the difeafe ; fuch as the 
powder of human fkulls, {pulvis cranix,) &e. A pamphlet 
has been publifhed lately, however, in which the {pecific 
efficacy of the mifletoe is again contended for by Dr. H. 
Frafer. But the cafes, there related, are mentioned fo 
briefly and uncircumftantially, that no juft inference as to 
the means of cure can be deduced ; and the weight of ne- 
ative evidence is, on the other hand, fo great, that we are 
difpofed to attach little credit to the mifletoe. We have 
employed it, fince the publication of the pamphlet alluded 
to; but without any effeé. 

Dr. Fothergill, whofe experience and found obfervation 
led himto infer, that plethora was the moft frequent caufe 
of curable epilepfies, and the fyftem of dict and evacuation, 
before mentioned, the moft effeétual means of cure, was dif- 
poled to attribute the reputed efficacy of all the laft-named 
remedies for epilepfy to a very different operation, than was 
intended by the preferiber: namely, to their impeding digef- 
tion, and confequently preventing incurring plethora. ‘ Va- 
lerian,’? he fays, “ caftor, the fetid gums, empyreumatic 
oils, and, if there be any thing ftill more difguftful, com- 
monly make a part of the medicines propofed for this dif- 
eafe. There are fome others, whofe qualitcs, indeed, are 
not quite fo repugnant to our tafte and f{mell, fuchas the 
mifletoe, and the flores cardamines; but to balance this dif- 
ference, it is requifite totake thefe fuch a length of time, 
and in fuch quantities, as makethem not lefs difguftful at 
length. May not, therefore, both thefe kinds of medi- 
cines, and moft of thofe made ufe of as {pecifics from ancient 
authority, now and then confirmed with inftances of benefit, 
derive the greateft part of their confequence from their 
quantity, or their difgufting qualities, which, by leffening 
the appetite, allow nature to reeover herfelf, and thake off a 
difeafe, which indulgence principally produced.”? (Med. 
Obf. and Inquir. vol. vi. p. 77.) 

The fight of others ina fit of epilepfy is the moft com- 
mon of the mental irritations which produce epilepfy: this, 
therefore, fhould be guarded againtt, efpecially among chil- 
dren, and more particularly ina family where epilep{y has 
already appeared. The famous cafes of epilepfy, thus com- 
muthicated amoug the orphans at the hofpital at Haerlem, 
are well known; (fee Convuxstons,) as well as Boer- 
haave’s fuccefsful cure, by threatening a fevere punifhment 
(burning with a hot iron) to the firft who fhould be feized 
with a fit. This counter-impreffion upon the mind, which 
Dr. Cullen whimfically terms the tonic of fear, was fuffici- 
ent to obviate the cffeéts of the other, (See Kauu Boer- 
hiaave impetum faciens, § 4-6.) 
| Some anti-epileptic powers have been attributed to opium, 
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hyofeyamus, or heabane, digitalis, and fome other fedative 
medicines; but itisobvious that thefe fubftances can only 
be ferviceable in thofe cafes where the difeafe depends upon 
irritation, or increafed irritability, when their effects will be 
temporary ; and that, when there is any plethoric or inflim- 
matory condition prefent, they mutt, with the exception of 
digitalis, prove hurtful, efpecially opium. 

With refpect to the fit itfelf nothing can be done, in ge- 
neral, except reftraining the patient from injuring himfelf, 
He fhouldbe removed tom the ground, or from the vict- 
nity of any hard body, againft which he might be bruifed by 
the convulfive motions of the limbs; and in thofe cafes in 
which the tongue is apt to be protruded, and lacerated by 
the teeth, a fort of gag fhould be introduced. In very ple- 
thoric habits, where the determination of blood to the head 
is very great, it may beadvifeable to open a vein during the 
fit, in order to obviate the immediate danger of life, froma 
rupture of the veffels of the brain. 

When the fit is preceded by an aura, as before mentioned, 
which has been fuppofed to arife from irritation propagated 
along the courfe of fome particular nerve, various means of 
preventing the fit have been fuggefted; fuch as deflroying 
the part, in which the aura epilepiica arifes, by means of 
the knife or cauftic, applying a blifter, or making an iffue 
init, or cutting the branch of the nerve along which the 
aura feems to pafs, orlaftly, applying a ligature upon the 
limb, above the part from which the awra arifes. A tour- 
niquet has been recommended for the laft purpofe, to be 
worn loofe upon the limb, and tightened the mftant that the 
aura is perceived ; by which means the epilepfy has been 
faid to have been prevented in feveral inftances. 

On diffeGtion after death from epilepfy, a variety of mor- 
bid and preternatural appearances have been in the head, to 
which the fymptoms might be juftly attributed, in confe- 
quence of the mechanical irritation of the brain, Thus ir- 
regularity in the arrangement of the bones, or fome other 
malformation of the cranium, inequalities or protuberances 
on its interior furface, fplinters, or depreffion of the bones 
from fracture ; tumours, thickening, and offification in the 
membranes enveloping the brain ; fluids of various acrimony 
effufed, or colle&ed within the brain, or on its furface, and 
tumours formed in the fubftance of the brain; have in va- 
Bey initances been difcovered after epilepfy had proved 
atal. 

EPILESMON, from ewand», [ canfe to forget, a term 
ufed by the old writers in Medicine, to exprefs a lofs of me- 
mory. 

?PILOBIUM, in Botany, a name adopted by Conrad 
Gefner, and explained by him as indicative of the character 
of this genus, «xi A08z 0, @ violet, or beautiful flower, 
growing upon a pod; in which he is followed by Dillenius 
and Linnzus. See Bauhin’s Pinax 245, fed. 7; Dill. 
Plante Agri Giffenfis, 132; and Linn, Phil. Bot. 176. 
Willow-herb.—Linn. Gen, 188. Schreb. 251. Willd, 
Sp. Pl. v. 2.313. Sm. Fl. Brit. gop. Mart. Mill. Dict. 
v.2. Jufl. 319. Gaertn. t. 31. (Chameznerion; Tourn, 
t.157.) Clafsand order, O@andria Monogynia, Nat. Ord. 
Calycanthema, Linn. Onagre, Juil. 

Gen. Ch. Ca/. Perianth fuperior, of one leaf, deeply 
four-cleft ; fegments oblong, pointed, coloured, deciduous. 
Cor. Petals four, roundifh, broadeft upward, claven, {pread- 
ing, inferted into the calyx between its fegments. Stam. 
Filsanbits eight, awl-fhaped, alternately fhorter; anthers 
oval, compreffed, obtufe. Pi/?, Germen inferior, cylindri- 
cal, very long; ftyle thvead-fhaped ; ftigma thick, obtufe, 
either undivided or four-cleft, the lobes revolute, downy. 
Peric, Capfule very long, cylindrical, with four furrows, 
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four cells, and four valves, with a longitudinal linear parti- 
tion big Spain: from the centre of each. Recept. columnar, 
fquare, its angles attached to the partitions, which at length 
Zeparate from it. Seeds numerous, oblong, crowned with 
down, and affixed in two rows to each angle of the re- 
ceptacle. 

Ef. Ch. Calyx in four deep fegments. 
Capfule oblong, inferior. Seeds feathered. 
An elegant genus of plants, with flowers of a paler or 

deeper rofe-colour, natives of watery or boggy fituations, 
chiefly in the cooler or mountainous parts of Europe. 
The rvots in all are perennial, and often creeping. Leaves 
undivided. F/oqwers {piked or racemofe, terminal. Stamens 
in fome direét, in others dechning. 

The fpecies in Willdenow are twelve, to which are to 
be added E. rofeum, Schreb. Lipf.147. Sm. Fl. Brit. 411. 
Engl. Bot. t. 693, and E. alfinifclium, Villars Dauph. v. 3. 
gif. Engl. Bot. t. 2000, both by him made varieties of 
E. montanum. The Britifh fpecies therefore, at prefent 
afcertained, are nine. 4 

E. angu/flifolium, Linn. Sp. Pl. 493. Curt. Lond. fafe. 2. 
t.24. Engl. Bot. t. 1947, called the French or Perfian 
Willow, or Rofebay Willow-herb, is one of the moft hand- 
fome, though moft common, of the whole. It rarely with 
us occurs wild, but thrives and blofloms abundantly in any 
garden, whether the fituation be moift or dry, even in al- 
moft any partof London. Linnzus fays, Fl. Lapp. n. 146, 
“it frequently, like a garden, furrounds the hut of the wild 
Eaplander, who vies with Diogenes in the fimplicity of his 
houfehold furniture, but whofe habitation feems the palace 
ef a divinity, when this ftately plant is in bloom.” This is 
aa inftance, among many, of a truly alpine plant fuceeeding 
well in the fmoke of a city, while others require the pure 
air poffible. 
EPILOGUE, Erirocus, in Oratory, &c. "The per- 

oration, or la& part of a difcourfe, or treatife ; containing 
ordinarily a recapitulation of the principal matters delivered. 

The wordis Greek, ewadofes, formed of the verb sina, 
I fay after; the epilogue being the end, or cenclufion of a 
difcourfe. 

Epritocue, in Dramatic Poetry, is a fpeech addreffed to 
the audience, when the play is over, by one of the principal 
perfons or actors in the piece; containing ufually fome re- 
fletions on certain incidents in the play, particularly thofe 
of the part of the perfon who {peaks it. 

In the modern tragedy, the epilogue has ufually fome- 
what of pleafantry in it; intended, perhaps, to compofe the 
paflions raifed in the courfe of the reprefentation, and fend 
the audience away in good humour; though how far that 
defign is good and laudable will bear fome difpute : an inge- 
nious author in the Spectator compares it to a merry jig on 
the organ, after a good fermon, to obliterate any impreflions 
that might have been made thereby, and fend the people 
away juit as they came. 

In effet, though the epilogue, in this fenfe, may feem 
an abufe, yet has it the countenance of antiquity ; the Ro- 
mans had fomething of the fame nature, though under an- 
other name. Their exodium was a kind of farce, brought 
on the ftage when the tragedy was over: ‘ ut quicquid 
lacrymarum ac triititie cepiflent ex tragicis affe€tibus, hujus 
fpeftaculi rifus detergeret,’”? fays the fcholiaft of Juvenal, 
The epilogue is but of modern date, much later than the 
prologue. Many, indeed, have taken the exodium of the 
ancient Greek drama for an epilogue, becaufe Ariftotle de- 
fines it to be a part rehearfed after the chorus had fung for 
the lait time ; but in reality, it was of a quite different na- 
ture. The exodium was the laft of the four parts of the 
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tragedy: containing the unravelling and cataftrophe of 
the plot, and anfwering to our laft, or fifth a. 
EPIMEDIUM, in Botany, as at prefent underftood, is 

certainly different from the exsndiov of Diofcorides, which 
feems to be Ofmunda Lunaria, though his defcription does 
not exaétly agree even with that plant. The derivation of 
the name has always appeared obfcure. Ambrofini de- 
duces it “from sripv, to clofe, or out up, becaufe the leaves 
conceal the flowers; or from ez: pntdia, becaufe of its grow- 
ing frequently in‘Media.”” Neither of thefe ig fat sfactory, 
and the word feems rather to have a reference to the plant 
pndior, a Campanula, or fomething very near that genus, 
which immediately precedes it in Diofcorides. However 
this may be, the name Epimedium is now univerfally applied 
to the Barren-wort. Linn. Gen. 59. Schreb. 79. Willd. 
Sp. Pl. v- 1. 660. Sm. Fl. Brit. 187. Prod. Fl. Gree. 
103. Mart. Mill. Di€. y.2. Juff. 287. Tourn. t. 117. 
Clafs and order, Tetrandria Monogynia. Nat. Ord. Cory- 
dales, Linn. Berberides, Jufl. : 

Gen. Ch. Ca/. Perianth inferior, of four ovate, obtufe, 
concave, {mall, fpreading, deciduous leaves, placed direGly 
under the petals. Cor. Petals four, ovate, obtufe, concave, 
equal, fpreading. Neétaries four, pouch-fhaped, blunt at 
the bafe, the fize of the petals and lying upon them, fixed 
to the receptacle by the edge of their orifice. Stam. Fila- 
ments four, awl-fhaped, preffed clofe to the ftyle ; anthers 
oblong, erect, of two cells and two valves, the latter fepa- 
rating from their bafe upwards, leaving the partition free. 
Piff. Germen fuperior, oblong ; fiyle fhorter than the ger- — 
men, as long as the itamens; ftigma fimple. Peric. Pod 
oblong, pointed, of one cell and two valves. Seeds nume- 
rous, oblong. 

Eff. Ch. Petals four. Neétaries four, pouches lying 
on the petals. Calyx oppofite to the petals, caducous. 
Pod fuperior, of one cell, with many feeds, 

E. alpinum. Linn. Sp. Pl.271. Engl. Bot. t. 438. Fi. 
Gree. ined. t. 150. Ger. em. 480. The only {pecies, a’na- 
tive of fhady mountainous places in feveral parts of Europe, 
not very difficult of cultivation in our gardens, flowering in 
May. The root is perennial, creeping, flender, blackifh. Stencs 
upright, fimple, about a foot high, round, fmooth, bearing 
one large, twice or thrice compound leaf, divided irregu- 
larly in a three-fold order, and compofed of large, pendent, 
tremulous, thin, delicate, heart-fhaped, pointed, finely cili- 
ated, {mooth leaflets, glancous beneath; and one upright 
panicle, alternately branched, whofe ftalks are red, and rough 
with glandular hairs. F/owers fingularand elegant, droop- 
ing, with dark red petals, and yellow pellucid neCiaries. 
Dr. Smith, in his Englith Botany, fuggelts that “ perhaps 
what is called the ftem ought to be reckoned only the foot- 
ftalk of the leaf, which, as in Turnera, bears the flewer- 
ftalk.’? 
EPIMENIDES, in Biography, a Cretan” philofopher 

and poet, who was contemporary with Solon, and of whom 
many fables are related. Among others it is faid, that, 
being fent by his father in fearch of a ftraying fheep, he 
flept in a cave, where he repofed himfelf for 50 years, and 
when he awoke, found to his. furprife, that he was become 
an old man, that every thing about him was become new 
and ftrange. It is alfo recorded of him, that he could dif- 
mifs the foul from his body, and recal it at pleafure; and 
that he had familiar intercourfe with the gods, and poffefled 
the gift of prophecy. Moft of thefe fictions may proba- 
bly have originated with the Cretans, who were, to a pre- 
verb, famous for their powers of invention. (Titus, i 12.) 
The more credible account of Epimenides is, that he was a 
man of fuperior talents, who pretended to intercourfe with 
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the gods, and in order to juflify his pretenfions, lived ia 
retirement upon the fpontaneous productions of the earth, 
and praétifed various arts of impofture. At the time of his 
pretended infpiration he might, poffibly, have the art of 
appearing totally infenfible and entranced, which would be 
confidered by ignorant and deluded fpetators as a power 
of difmiffing and reealling his fpirit. Such was his repu- 
tation for fan@ity, and for the performance of religious 
rites, that, during a plague in Attica, which happened in 
the 46th olympiad, about 596 years B.C., the Athenians 
fent for him to perform a facred luitration; in confequence 
of which, as it is faid, the gods were appeafed and the plague 
ceafed. Of this ceremony we have given a particuJar ac+ 
cdunt under the article Anrar. On occafion of this vifit 
to Athens, Epimenides became acquainted with Solon, the 
Athenian legiflator, who is faid to have difapproved the 
conduét of the Athenians in this inftance of fuperftition ; and 
yet availed himfelf of the advice of the philofopher in com- 
piling his celebrated code. The Athenians, however, were 
delivered from the peitilence, and were difpofed liberally to re- 
quite Epimenides for his fervices. The philofopher declined 
accepting their offered recompence, and contented himfelf 
with a branch of the facred olive, which grew in their cita- 
del, and with this he returned to his native country, after 
having concluded a league between the Guaoffians of Crete 
and the Athenians. Soon after his return to Crete he 
died, as Laertius fays, at the age of 157 years, or, as the 
Cretans pretend, at the age of 299 years. The fuper- 
ftitious Cretans paid him divine honours after his deceafe ; 
and ke has been reckoned by fome the 7th wife man of 
Greece, to the exclufion of Periander from this number. 
Laertius enumerates a variety of pieces written by Epi- 
menides, both in profe and verfe. Among the former was 
a treatife «* On Sacrifices,”? and “<* An Account of the 
Cretan Republic ;”’ and among the latter ** The Genealogy 
and Theogony of the Curetes and Corybantes,” In 5000 
verfes; «* Of the Building of the fhip Argo, and Jafon’s 
Expedition to Colchis,’’ in 6500 verfes; «¢ Of Minos and 
Rhadamanthus,’””? in 4000 verfes; and a treatife ‘* Of 
Oracles and Refponfes,” mentioned by St. Jerome, from 
which St. Paul is faid to have taken the quotation in his 
epiftle to Titus, ch. i.12. Laert.1,i.c. 10. Brucker’s 
Hift. Phil. by Enfield, vol. i. 
EPIMETRON, «mand pres, meafure, in Antiquity, 

an allowance given the tax-gatherers in the Roman pro- 
vinces, over and above the juft quantity of wine or grain 
they were obliged to furmfh. The epimetron, or over- 
meafure, in diferent provinces, was different, being always 
greater in thofe that were remote, than in the nearer pro- 
Yinces. The different kinds of things wherein it was given 
made likewife a difference in the quantity allowed. The 
reafon of allowing an epimetron, or over-meafure, was to 
make good the leakage of the wine and wafte of grain, that 
would neceflarily happen by tranfporting it to Rome. 

The provinces whofe taxes were converted into money, 
and paid in fpecie, were free from epimetron, 
EPIMORIOS, Ewipozio:, fuperparticular, of pte, I di- 

vide, an epithet given by Galen to certain differences in the 
pulfes with refpeé&t to their inequality as to the time of 
their beating. All times, rythms, or modulations of the 
pulfe, according to number, confift, he obferves, of equal 
@r unequal proportions. Of equal, when the time of the 
diftenfion is equal to that of contraétion; and of unequal, 
when the one of thefe exceeds the other; and this inequality 
May be from certain or uncertain excefles. The certain 
excefles may be either in multiple proportion, or as nymber 

» to number, which is the epimorion. 
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EPIMULIS, of em, upon, and pvrn, whirle bone on th» 
top of the knee, a, name given, by fome anatomifts, to the 
patella, or knee-pan. 

EPIMYLIA, inthe Ancient Mufic. We are told, in 
Athenzus, that the epimylia, and the fong called « Hy. 
mzus,’’ were the fame (fee Hymz#us): Athenxus adds, 
that it is probable that the word epimylia comes from 
evvass, Which in Dorian fignifies fometimes the return, and 
fometimes the augmentation and furplus of nourifhment 
given to thofe who labour at the mill. But perhaps after 
all, this word comes from pure, a mill, 
EPIMYTHION, Eps, in Rhetoric. See Fasure 
EPINA, or Harpina, in Ancient Geography, a town of 

Triphylia, upon the river Parthenia, N. of Phryga. 
EPINAG, in Geography, a {mall town of France, in the 

department of Sadne aiid Loire, chief place of a canton in 
the diftriét of Autun, with a population of 1128 individuals. 
The canton contains 12 communes and 5802 inhabitants, on 
a territorial extent of 155 kiliometres. 
EPINAL, or Espinar, atown of France, im the de- 

partment of the Vofges, chief place of the dittri& of the 
fame name, with a population of 7321 individuals. It is 
fituated on the river Mofelle, 12 miles N.W. of Remire-’. 
mont, and 480 miles of Paris, and 42 miles S.E. of Nancy. 
N. lat. 48° 22'. The canton has a territorial extent of 
2974 kiliometres, 19 communes, and 14,709 inhabitants. 

As chief place of a diftriG, Eninal has a fub-prefect, 
a ranger, a brigadier-general, who commands in the depart- 
ment, a captain of the national gendarmerie, two courts of 
juttice, and aregilter office. It has feveral paper-mills, 
The foil produces wheat, rye, oats, hemp, and flax. . Its 
principal trade is with hemp and flax, hemp and flax feed, 
oif, and the produce of a few manufa@ures of linen and cot- 
tow ftuffs, and writing paper. The whole diftri& comprifes 
five cantons, £16 communes, and 62,592 inhabitasts, on a 
territorial extent of 1285 kiliometres. 
EPINAY, a {mall town of France, in the department of 

PIlle and Vilaine; three miles W. of Vitré, which, before 
the revolution of 1789, conferred the title of marquis on the 
lord of the manor. 
EPINENEUCOS, from y:u2, J nod, in the old writers 

of Medicine, a word ufed to denote a fort of unequal pulfe, 
beating differently in the different parts of the fame artery ; 
as when it rifes ftrongly againft the two middle fingers of 
the phyfician who feels it, and weaker at the extremes; 
this fort of pulfe is defcribed by Galen as common te 
heétic patients, and is called alfo perineneucos. 
EPINEPHELOS, of :m and veQnan, clouds, in the 

Writings of the Ancient Phyficiane, a term ufed to exprefs 
the cloudy matter feen floating in the urine in fevers, &c. 
See Enrorema. 
EPINETTE, Fr. in Mufic. See Spiner. 
EPINEU Le Chevreuil, in Geography, a town of France, 

in the department of the Sarte and diftri& of Sillé; 12 
miles W. of Le Mans. 
EPINEUL, a town of France, in the department of 

the Yonne, and diltriét of Tonnerre ; 14 mile N. of Ton- 
nerre. 
EPINEUX des Lombes, in Anatomy, a name given by 

Winflow, and fome other af the French authors, to cer- 
tain fmall mufcles of the loins, not mentioned by the old 
anatomilts; but called by Adbinus interfpinales lumbo-, 
rum. 
EPINICINION, Eowyn, in the Ancient Moficy a 

fong of victory, by which the Greeks celebrated the tri-, 
umph of conquerors. ‘a 
EPINICION, Emir, from ey ony vxny victory, in 
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the Greek and Latin Poetry, denotes, 1. A fealt, cere- 
mony, or rejoicing, on occafion of a victory obtained. 
2. A poem or compofition, on the fame fubje@. Sca- 
liger treats exprefsly of the epinicion in the Poetics, lib. i, 
cap. 44. 

EPINOI,.in Geography, a {mall town of France, inthe 
department of the North; 9 miles S. of Lille, andg miles 
N. of Douai, 
EPINY CTIS, (from ex, and wé, night,) in Surgery, a 

kind of puftule, of the nature of the furunculus, originat- 
ing in the night-time ; or, according to /Etius and Paulus, 
attended at this period with the moit pain. 
EPIODIUM, in the Ancient Mujfic, a funeral fong or 

dirge with the Greeks ; called Mzenia by the Romans. 
EPIPACTIS, in Botany ; according to Hederic, from 

UTITMVH ply OF emirnyww, to congeal, or to grow together 
at thefummit. In this fenfe the name may very well apply 
to the Helleborine of fome authors, for which Haller and 
Swartz retain it, and which has always been taken for the 
exixaxhs Of Diofcorides, whofe account of the matter is too 
fhort and vague to afford much light. The petals of this 
plant do indeed approach each other, towards the upper 
part, more than in many of the Orchidee, and fuch an ex- 
planation is more corre¢t than that of Ambroiini, who de- 
rives the word from rayos, ice, or rnxjo:, frozen, * becaufe 
the herb grows in very cold places, as it were upon or above 
the ice ;’? which circumftance by no means applies to it. 
Haller in AG. Helvet. v. 4. 100. Hift. Stirp. Helvet. v. 2. 
147. Swartz. A@. Holm. 1800. p. 231. t. 3. f. N: 
Tra&ts on Botany, 159. Sehrad. Neues Journ. v. 1. 62.~ 
Witld. Sp. Pl. v. 4.83. (Helleborine; Tourn. t. 249. 
Serapias ; Linn. Gen. 462. Schreb. 503. Juff. 65. Gertn. 
t.14,) Clafs and order, Gynandria Monandria. Nat. Ord. 
Orchidee. 

Gen. Ch. reformed. Ca/. three-leaved ; leaflets dire, 
a little fpreading, concave, acute. Cor. Petals two, ra- 
ther {maller than the calyx, flightly fpreading. Neétary 
a lip proceeding from the lower part of the ftyle, tapering, 
or concave, or keeled, at the bafe, ufually longer than the 
calyx, deflexed, entire or eloven, concave or flattifh, often 
furrowed above. Stam. Anther an hemifpherical, move- 
able, permanent, terminal lid, of two cells, attached by its 
polterior edge to the top of the ftyle; maffes of pollen 
oblong, powdery, granulated, fometimes lobed. ij. 
Germen inferior, obevate, ere&, furrowed, fometimes 
twifted ; ftyle ereét, roundifh, notched at the top ;. ftigma 
in front, oblique, under the anther. Peric. Capfule infe- 
rior, oval, with fix ribs and one cell, opening by clefts be- 
tween the ribs. Sceds numerous, minute, tunicate. 

Eff. Ch. reformed. Calyx-leaves dire&t, flightly {preading. 
Lip without a fpur. Anther a terminal pernranent lid. 
Pollen powdery, granulated: 

Swartz and Willdenow enumerate fourteen {pecies of this 
genus, eight or nine of which are Britifh. ‘They are di- 
vided into two feétions, eight of them having an undivided 
lip, and fix a cloven one. The former are, 

1. E. /atifelia. (Serapias latifolia ; Linn. Syft. Veg. ed. 
14.814. Sm. Fl. Brit. 942. Engl. Bot. t. 269.) A native 
of cool, fhady, rather mountainous woods, throughout 
Europe. The roofs are perennial and creeping. Stems 
fimple, about two feet high, leafy, roughifh. Leaves ovate, 
or broad-lanceolate, ribbed and plaited, clafping the ftem 
alternately. #/owers in a long terminal {pike, with brac- 
teas at leaft as long as the germen, the lower ones longer 
than the whole flower. Calyx and petals of a brownith 
green. Neéary fhorter than either, heart-fhaped in front, 
purplith, acute, 2 
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2. E. paluftris. (Serapias paluttris ; Seop,* Carm, v.i2- 
204. Lightf. 527. Sm. Fl. Brit. 943. Engl. Bot. t. 270.) 
An elegant native of watery, boggy meadows, in England 
and other parts of Europe, flowering in July and Auguti, 
The flowers are fewer, but larger and more fpecious~ than 
the lait, being variegated with white, purple and yellow, 
and the lip is crenate, ‘Linnwus has called this S. longifo- 
lia, but very incorreétly, and from miitake. 

3. E. microphylla. Sw. (Serapias. parvifolia; Ehrh. 
Herb. 120.) A native of Germany and Switzerland ; pof- 
fibly alfo of England, as we have fome fufpicion of its 
being the Helleborine altera, atrorubente flore, of Ray’s 
Synopfis, 383. It moft refembles the firlt fpecies, but has 
much {maller leaves. = 

4. E. grandiflora. (E. pallens; Sw. Serapias grandi- 
flora; Sm. Fl. Brit. 944. Engl. Bot. t. 271.) Frequent 
in the beech woods of Berkthire and other midland coun- 
ties of England, flowering in June. The flowers are few, 
clofed, large and elegant, white with yellow lines upon 
the lip. Leaves elliptical. 

5. E. enfifolia. Willd. (Serapias enfifolia; Sm. Fl. 
Brit. 945. Engl. Bot. t. 494. S. xiphophyllum; Linn. 
Suppl. 404.) Confounded by Haller, Hudfon and others 
with the lait, from which it differs in its minute bra@eas, 
narrower and longer /eaves, fhorter /ip, and more flender 
germen. It grows in Switzerland, and very rarely in the 
mountainous parts of Yorkfhire and Worcetterhhire. 

6. E. rubra. (Serapias rubra; Linn. Syit. Veg. ed. 14. 
816. Sm. Fl. Brit. 946. Engl. Bot. t. 437.) Native of 
fhady mountainous woods in feveral parts of Europe, rare 
in England. It is diftinguifhed by its elegant rofe-coloured 
flowers, whofe lip is marked with yellow wavy ridges, and 
auricled at its bafe. é 

7, 8. E. ereda and falcata, natives of Japan, are the 
only remaining fpecies of this feCtion ; and thefe, as Will- 
denow obferves, appearing to have a fpur to the flower, are 
perhaps fpecies of Limodorum. 

The f{pecies in Swartz and Willdenow with a cloten 
lip are, 

g. E. Nidus avis. (Ophrys Nidus avis; Linn. Sp. Pl. 
1339. Sm. Fl. Brit. 931. Engl. Bot. t. 48.) A parafiti- 
cal plant, growing in fhady beech woods, chiefly on a 
chalky foil, and fingular for its uniform pale brown hue. 
The root confifts of numerous cluftered juicy fibres. Leaves 
none, except {mall fcales on the ftem. Flowers numerous, 
forming a denfe {pike, inedorous, with a cloven divan- 
cated lip. 

10. E. evata. (Ophrys ovata; Linn. Sp. Pl. 1340. Sm. 
Fl. Brit. 932. Engl. Bot. t. 1548. Curt. Lond. fafe; 3. 
t. 60.) Frequent in woods, flowering in June like moft of 
its genus, The fem, a foot high, bears only two oppofite, 
broad, oval leaves, and a {pike of numerous fmall green 
flowers, whofe long pendulous lip produces a {mall drop | 
of honey in front, thus proving its right to the title of 
nectary. See Sm. Introd. to Botany, 461. : 

11. E. cordata. (Ophrys cordata; Linn. Sp. Pl. 1340. 
Sm. Fi. Brit. 933. Engl. Bot. t. 358.) Grows on boggy 
mountainous heaths in Scotland and the north of England, 
as well as in Switzerland, &c. It is fcarcely a quarter fo 
large as the laft, and has heart-fhaped /eaves, and a four- 
lobed lip. 3 

12. E. convallarioides. Sw. in Web. and Mohr. Beitr. 
v. I. t. 1. (Ophrys cordata; Michaux Fl. Boreali-Amer. 
v. 2. 158.) Native of the Weft Coaft of North America, 
and of Newfoundland. A flender delicate {pecies, with a 
pair of roundifh heart-fhaped /eaves, capillary racemofe 
flower-flalks, narrow calyx and petals, and a dilated lip. 
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13. E. camifchatea. Sw. and Willd, (Ophrys camt- 

fchatca; Linn, Sp. Pl. 1343. Neottia; Amen. Acad. 
Ve 2. 361. t. 4. f. 24.) Native of Siberia, Deltitute of 
feaves, except a few fheathing fcales. The flowers are 
much like the laft, but have a more linear nectary. 

14. E. unifolia. (E. porrifolia; Sw. and Willd. Ophrys 
unifolia; Forft. Prod. 59.) Found by Foriter in New 
Zealand. The /eaf is folitary aud fheathing, rifing above 
the ftalk, which it embraces, and which bears a fhort denfe 
{pike of {mall flowers. We fee no advantage in changing 
the original {pecific name. 
EPIPEDOMETRY, of ET by THC, foot, and JAET EO, lf, 

meafure, in Mathematics, fignifies the meafuring of figures 
that ftand on the fame bafe. 
EPIPETRON, in Botany, 2 name given, by Theo- 

phrattus and Ariftotle, to a plant, fuppofed by many to be 
the fame with the empetrum of Diofcorides.. But there is 
great reafon to doubt whether the epipetron of the two 
older authors be the fame plant; and whether, if they 
mean two different plants by this name, either of them agree 
with the empetram of Diofcorides. Theophraftus fays, 
that his epipetron never flowers: and Avriftotle fays, 
that his epipetron grows on rocky places, and continues to 
ae? after it is taken up, as the orpin and fome other plants 
will do. 
EPIPHAENOMENA, of em and Pettvourevoy, Symptom, 

in the Writings of the Ancient Phyjicians, aterm ufed to 
exprefs fuch of the fymptoms, in certain difeafes, as did 
not ufually appear till the time that the difeafe was actually 
formed, called alfo epiginomena. 
EPIPHALLUS, inthe Ancient Mufic. It appears by 

a paflage in Euftathius, often quoted by Meuriius, that 
this was alfo the name of a dance, performed to fiutes. 
EPIPHAN, in Geography, atown and diftri& of Ruf- 

fia, in the government of Tula, fituated on the Don. 
EPIPHANES. See Epriryantus. This term in 

Greek, Exiavns, denoted eminent or illuftrious, and thus 
it was applied to Antiochus, which fee. 

Eprpuanes, of ex and Qesnoucs, an epithet given to Ju- 
piter, becaufe he manifefted his prefence by lightning and 
thunder, &c. 
EPIPHANIA, a word ufed, by fome of the ancient 

phyficians, to exprefs the external habit of the body. 
EpipHaniza, in Ancient Geography, a town of Afia 

Minor, in Cilicia, near the Mediterranean, between the 
branches of mount Amanus, on the river Carfus; proba- 
bly denominated Epiphania in honour of Antiochus Epi- 
hanes, king of Syria, who pofleffed Cilicia. We learn 
rom Tacitus, that the part in Cilicia, in which this town 
was fituated, became {ubject to the dominion of Rome 
under Lucullus, about the year of the city 683. It was 
afterwards epifcopal under the metropolis of Anazarba. 

EpipHania on the Euphrates, atown of Afia, fituated 
on that river. 

Epipnania, atown of Syria, on the Orontes; which 
was fubjeéted to the Romans about the year 6go, during 
Pompey’s expedition into the territory of Apamaa and 
into Coelefyria. This town was fituated between Larifla 
and Arethufa; and it was reckoned by the Orientals 
one of the moft ancient towns. in the world, founded, as 
they imagined, by Hamath, one of the fons of Canaan ; 
and that its name was changed by the Macedonians in ho- 
nour of Antiochus Uipiphanes. (See Hamarn.) It was 
epifcopal under the metropolis of Apamea. 

Epirxania, a townot Afia Minor, in Bithynia, Steph. 
Byz.—Alfo, a town of Afia, on the barks of the Tigiis, 
called by Steph. Byzs Ar/ecicerta, 

EvPx! 

EPIPHANIUS, or Evrpnanes, in Biography, the 
fon of Carpocras, or Carpocrates, an herefiarch in the fe- 
cond century, was inftruéted by his father inthe whole 
circle of the fciences, and particularly in the Platonic 
philofophy ; but his death, when he was 18 years of age, 
difappointed the hopes which the Carpocratians enter- 
tained concerning him. After his death he was honoured 
by them as a god, particularly in the ifland of Cephalonia, 
where a temple was ereéted to him, with altars, a grove, 
and a mufeum, and where the day of his nativity was ce~ 
lebrated with hymns, libations, facrifices, and feaflings. 
Thefe are the reports of Clement of Alexandria and of 
Epiphanius, unconfirmed by the teftimony of other writers. 
Epiphanes is now clafled with the Valentinians. Lardner 
Hitt. Heret. c, iii. § 1. 

Epirnanius, bifhop ot Salamis in the ifland of Cy- 
prus in the fourth century, and dignified by the Catholics: 
with the title of Saint, was born in the vicinity of Eleu- 
theropolis, in Paleitine, about the year 320. In his youth 
he went into Egypt, where fie inclined to the feét of the 
Gnoftics, but feparating from them, he joined himfelf to 
the Egyptian Afcetics, imbibing their principles and con- 
forming to their manners. In his zoth year he returned 
to his own country, and became a difciple of Hilarion, 
the father of Paleftine monkery. After fome time he 
founded a monattery at Bezanduce, the village in which he 
was born, over which he prefided for the greateft part of 
his life. In 367 or 368, he was appointed bifhop of Sala, 
mis, afterwards called Conftantia, where his piety and 
fanétity were held in high eftimation, ard where he was af- 
fiduoufly employed in writing defences of the orthodox 
doGtrines againft the attacks of heretics. His zeal, how- 
ever, involved him in many troubles, which embittered a 
confiderable portion uf his life. One of the principal cir- 
cumitances which contributed to embarrafs and embroil 
him, and to entail difgrace on his memory, was his inve- 
terate oppofition to the opinions of Origen, This produced 
a conteft with John bifhop of Jerufalem, who favour- 
ed thefe opinions, which, after many mutual inve¢tives 
and recriminations, terminated in a breach between the two 
bifhops, that convulfed the eaftern churches by the hatred 
and perfecuting fpirit manifefted in the conduét of their re- 
{pective partifans. Theophilus, bifhop of Alexandria, 
was an active adherent to the caufe of Epiphanius, and 
held a council in 399, which condemned the writings of 
Origen, and prohibited all perfons from reading them, or 
haying them in their pofleffion. This example was followed 
by a council of the bifhops of Cyprus, fummoned by Epi- 
phanius himfelf in the year 401. Failing of fuccefs by the 
decrees of thefe councils and by the perfecution againtt 
Origen, which they were the means of initigating, the 
determined and zealous prelate took a voyage to Conttanti- 
nople, in order to induce the” bifhops in that city to adopt 
and fanétion the decrees of Alexandria and Cyprus. Ou 
his arrival, he declined holding any intercourfe with Chry- 
foltom, bifhop of that city, unlefs he joined in the con- 
demnation of Origen, and in withdrawing his proteétion 
from the exiled Egyptian monks, Exafperated by the 
difappoiutment of his views, he refolved to prefent himfelf 
to the people in the church of the Apottles, and openly to 
condemn the books of Origen, and all his advoeates. But 
before he could execute his purpofe, he was warned of the 
irregularity of his proceedings, and of the fedition- which 
they might occafion; and he, therefore, thought it molt 
prudent to abandon his defign. His next attempt, was that 
of interefting the court in his favour; and fo violent and 
implacable was his zeal againft thofe who favoured Rivigen, 

that 
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that when the emprefs Eudoxia befought his prayers in 

behalf of the younger Theodofius, who was dangeroufly 
ill, he affured her that he fhould not die, if fhe would con- 
fent to difeard the heretics, who were fheltered under the 

imperial patronage. The princefs very properly reproved 

this arrogant and impious meflage ; and his impetuolity was 

alfo checked by the Egyptian monks, who convi¢ted him of 
being unacquainted with the principles of the perfons, againit 
whom he had been induftrionfly exciting univerfal indigna- 
tion. Thus foiled and abafhed, he fet out on his return 
to Cyprus, and died either on his voyage, or foon after his 
return, in the year 402 or 403, at avery advanced age. 
The piety of Epiphanius was unqueftionable ; but it was 
blended with a gloomy fuperftition, which led him to pro- 

mote the auftere difcipline of the cloifter, and to employ 
his epifcopal influence in multiplying monaitic inftitutions. 
In offices of charity for the relief of the indigent, he ex- 
pended not only his own private fortune, but the greateft 

art of the revenues of his church, and large fums entrufted 

to hisdifpofal. His learning was confiderable, for, accord- 

ing to St. Jerome, who mentions him in terms of high com- 
mendation, and calls him xsvlzyasioz, a man of five lan- 
guages, he underftood Greek, Syriac, Hebrew, Egyp- 
tian, and partly Latin. It is allowed, however, that he 
was deficient in judgment, and unfkilful in wielding the 
weapons of controverfy. Carelefs in his tranferipts from 
ancient authors, and credulous in admitting unauthenti- 
cated reports, he has been betrayed into various contradic- 
tions and abfurdities, fo that his works, with refpeé& to au- 
thority and reference, are depreciated in value. His ftyle 
is mean, harfh, and unpolifhed, without perfpicuity, and 

without conneétion. In his remaining works he has given 
feveral catalogues of the books of the Old and New 
Teftament. His canon of the Old Teftathent was much 
the fame with that of the Jews. (See Canon.) The 
books of the New Teftament received by him are the fame 
avith thofe generally received by us. For both thefe claffes 
of facred books he profeffes the higheft regard ; nor does he 
ever make ufe of Chriftian apocryphal books, written in the 
name of apoftles and falfely afcribed to them. With re- 
fpe& to the books of the New Teftament, he fays, that 
Matthew preached, and wrote his gofpel in Hebrew, and 
that he was the only writer of the New Teftament who 
ufed this language. He had heard, however, that the 
gofpel of St. John, and the A&s of the Apoftles, had 
been tranfiated from Greek into Hebrew, and were in the 
library of the Jews at Tiberias. Matthew wrote firft, and 
foon after Mark, who was Peter’s companion at Rome. 
The third gofpel, in his enumeration, was that of Luke. 
John wrote his gofpel at the age of 90 years, and Epipha- 
nius fays, that it was occafioned by the errors of the Ebion- 
ites, the Cerinthians, the Merinthians, and Nazarenes. 
He afcribes the book of the AGisto Luke. He frequently 
quotes the epiftle to the Hebrews as Paul’s; he alfo cites 
the epiftle of James, the two epiftles of Peter, John’s firft 
and {econd epiftles, and the Catholic epiftle of Jude. He 
alfo received the book of Revelation. Of the baptifm of 
Chrift, he fays, that it took place when he was 29 years 
and 10 months, thus underitanding St. Luke’s words, 
iii. 23. He fays, there are-two paffavers in our Lord’s mi- 
niftry, according to St. John’s gofpel, and that he fuffered 
at the third paffover, in-the 33d year of his life on earth ; 
and therefore he did not think the “feaft of the Jews,” 
mentioned John, v. -1. to be a paffover. He fays, that the 
apottles did not preach themfelves, but Jefus Chrift, Lord. 
Therefore there was no fe&, or church, called after the 
-apoftles; for we never heard of Petrians, or Paulians, or 
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Bartholomeans, or Thaddeans, but of Chriflians only; a6. 
they were called at Antioch. The works of Epiphanius 
were firfl printed in Greek at Bafil by Oporinus in 1544; 
and the fabheqhent impreffions have been numerous, of 
which the moft valuable is that publifked at Paris in 1622, 
in two volumes folio, by the learned Petavias, who gave a 
new Latin verfion, with critical notes. and obfervations.. 
This edition was afterwards printed at Cologne in 1682, in 
two volumes folio. Cave’s H. L. vol. i, fub fc. Arian. 
Lardner’s Works, vol. iv. 

Epipuanius, furnamed *. The Scholaftic}? a native 
of Italy, and an eminent Greek and Latin {cholar, was born 
about the year 510. At the requett of Caffiodorus he tranf- 
lated into the Latin language the ecclefiaftical hiftories of 
Socrates, Sozomen, and Theodoret, a verfion more entitlad 
to commendation for its fidelity than its elegance. Caffio- 
dorus was alfo indebted to Epiphanius for the improved 
verfion of the ** Codex encyclicus,’”’ or colleGion of fynodal 

‘letters of the year 458, addreffed to the emperor Leo, in 
defence of the council of Chalcedon. Cave H. L. vol. i. 
fub fec. Eutych. 

Epipyantus, patriarch of Conftantinople in the 6th cen- 
tury, ftrenuoufly vindicated the orthodox doétrines againft 
the Eutychians, and after elevation to his dignity in the year 
520, procured the condemnation of the latter in a fynod of 
bifhops held at Conftantinople. Whilft he was patriarch, 
the decrees of the council of Chalcedon were confirmed, and 
a reconciliation was completed between the churches of 
Conftantinople and Rome, after a fchifm which lafted 35 
years. Five letters of this patriarch to pope Hormifdas on 
the fubje& of the union are extant in the 4th volume of the 
collection of the Latin councils. Cave H. L. vol. i. fub fee. 
Eutych. 
EPIPHANY, in Ecclefiaftical Antiquity, the feaft of 

kings ; a double feftival, of the firft rank, folemnized on the 
fixth of January, commonly called “Twelfth day,” in honour 
of the appearance of Jefus Chrift to the three kings, or 
magi, who came to-adore, and bring him prefents. 

The feaft of Epiphany, now held in honour of the adora- 
tion of the magi, had its fir& inititution among the Greeks, 
from a different object, viz. our Saviour’s birth ; and was 
called theophany, and epiphany, that is, appearance, and 
manifeftation, of God. 

Pope Julius, who reigned from the year 337 to 352, 
was the firft who taught the church to diftinguifh the featts 
of the nativity and epiphany. Papebroch. Paral. ad Conat. 
p- 23. Aé&. SS. Man, tom. vit. 

The word in the original Greek, exi@zsua, fignifies ap- 
pearance, ot apparition ; and was applied, as fome critics 
will have it, to this feaft, on account of the ftar which ap- 
peared to the Magi. St. Jerom and St. Chryfoftom, take 
the Epiphany for the day of our Saviour’s baptifm, when 
he was declared to men by the voice, ‘* Hic eft Filius meus 
dileGtus, in quo mihi complacui: This is my beloved Son, 
in whom I am well*pleafed.”” And aceordingly it is ftill 
obferved by the Cophtz and Ethiopians in that view. (See 
Ludolph. Hift. AZthiop. lib. xxi. cap. 2.) Others contend, 
that the feaft of Chriftmas, or the nativity of our Saviour, 
was held in diverfe churches on this day ; which had the 
denomination Epiphany, or appearance, becaufe of our 
Saviour’s firft appearance on earth, as at that time. And 
it mutt be allowed, that the word is ufed among the ancient 
Greek fathers, not for the appearance of the ftar to the 
magi, but for that of our Saviour to the world. In which’ 
fenfe, St. Paul ufed the word zxifarsia, epiphania, in his 
fecond epiltle to Timothy, chap. i. ver. 10. Ammianus 
Marcellinus makes mention of this feaft, lib. xxi, cap. 2. 

and 
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and obferves, that it was held in January, Upon which 
aflage Valefius, in his notes, endeavours to fhew, that the 
Eons meant by Epiphany the feaft of the nativity. 

The heathen writers ufed the word epiphania in the like 
fenfe, viz. to exprefs the appearance of their gods on earth. 
And the Chriftians, after their example, applied it, in the 
general, to exprefs any appearance, or manifeitation of the 
Deity. : 

: EPIPHEOS, in Bogany, the name given by the ancients 
to the dodder, or cufenta, which grew upon the fhrub they 
called pheos. This was the {tebe of the modern Greeks, 
deferibed by Honorius Bellus. It was a cuftom, among 
the old writers, to name the cufcuta, or dodder, from the 
plant it was found growing upon, as they fuppofed that it 
‘in fome degree partook of the virtues of that plant. Thus 
that which grew upon thyme was called epithymum, and 
that upon the nettle, epiurteca, and that upon flax, epili- 
num ; fo of many others. ; 

The fhrub phzos was alfo called ftebe by Diofcorides and 
- Theophraftus ; and hence this dodder was fometimes called 
epiftebe. ; : ss 
EPIPHLEBOS, of :m and daw, @ vein, in the Writings 

of the Old Phyficians, a term ufed to denete fuch perfons as 
were lean, and of a hot temperament, and whofe veins, for 
that reafon, appeared ufmally very turgid and prominent in 
the hands, &c. 
EPIPHLOGISMA, (from «em, and ¢royiZx, to inflame,) 

in Surgery, a violent inflammation, accompanied with pain, 
{welling, and rednefs. Alfo, a great internal heat : like- 
wife, the affe@tion ufually called eryfipelas. 
EPIPHONEMA, Exi@uy:@, Acclamation, in Rhetoric, 

a fententious fort of exclamation, which is frequently added 
after a narrative, or rehearfal of any thing remarkable ; con- 
taining ufually a lively, clofe reflexion on the fubje& there 
fpoken of and intended to give it greater force, and render 
it more affecting to the hearers. 

Such is that of St. Paul, when, after difcourfing cf the 
rejection of the Jews, and the vocation of the Gentiles, 
eries out, 

+ © Othe depth of the wifdom and knowledge of God !”” 

Such alfo is that of Lucretius, after relating the ftory of 
Agamemnon’s facrificing his daughter Iphigenia : 

“ Tantum religio potuit fuadere malorum.”” 

This figure is frequently expreffed in a way of admiration. 
Such is that of Cicero, when after having obferved, that 
all men are defirous of living to an advanced age, but un- 
eafy under it when attained, he makes this juft reflection 
upon their conduct: “ So great is their inconftancy, folly, 
and perverfenefs!’’ (Cic. de Seneét. c. 2.) ; 

The epiphonema is ufually expreffive of the milder and 
more gentle paffions, and is not fo vehement and impetuous 
as exclamation. ‘ 

EPI/PHORA, (from exi$:px, to carry with force,) in 
Surgery. The original import of the word “ epiphora” 
feems to have been a violent determination of fluids to any 
part of the body. At prefent, however, all furgeons con- 
fine the meaning of the term to an affection, in which the 
tears, not being able to pafs in a proper manner down into 
the nofe, accumulate in front of the eye, and trickle over 

‘the cheek. The diforder is alfo not unfrequently denomi- 
nated the “ watery eye.” 

Whoever isin the habit of confulting furgical books, will 
foon perceive, that writers do not make a clear diftinétion 
between the epiphora, and fome ftates of the fiftula lachry- 
malis. Thus Mr. Ware has particularly confidered the 
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fpecies of epiphora, which, he fays, “ is produced by an 
obftruétion to the free paffage of the tears from the eye into 
the nofe. This obftruction (he adds) may take place either 
in the duéts leading from the punéta lachrymalia into the 
lachrymal fac, or in the fac itfelf, When the dusts are ob- 
ftructed, a cafe which rarely occurs, the tears fall over the 
cheek, and the fac is conftantly empty. Preffure on the fac, 
therefore, can produce no regurgitation, either of tears, or 
mucus, into the eye. ‘The method of cure is here evident. 
A {mall probe of a fuitable fize muft be introduced through 
the punéta of the obftruéted duéts into the fac, and this 
operation be daily repeated until the gb{tru€tion be removed. 
But, (continues Mr. Ware,) the part in which the obftruc- 
tion more commonly lies, is in the fac itfelf; and in this 
cafe, the tears, mixed fometimes with mucus, flow back 
into the eye through the punéta, when preffure is made on 
the fac.” Now, this latter kind of difeafe, Pott, Scarpa, 
and other diftinguifhed furgical authors, confider only as one 
Rage of the filtula lachrymalis. 
We do not mean, however, by what has been ftated, to 

make any attempt to defend the manner in which the ex- 
prefiion ‘ fiftula lachrymalis’”? is employed ; our fole aim is 
to thew, that, unlefs a line of diftinétionds drawn between 
what fhould be called “ epiphora,’? and what « fiftula 
lachrymalis,” the comprehenfion of the fubjeéé’#s rather 
embarrafled, than promoted, by having two different terms, 
which fo glaringly encroach upon each other in the extent 
of their fignification. The epiphora, in the meaning of a 
mere weeping of the eye, may arife from a variety of caufes, 
which mutt be removed, ere the complaint -can be cured. 
An encanthis, or any other kind of tumour in the inner 
angle of the eye, a polypus in the nofe, an e&tropium, a 
trichiafis, &c. may ob{truct the due flowing of the tears 
into the nofe, and thus make them fall over the fubjacent 
cheek, foeas to occafion aa epiphora. This latter diforder 
may alfo be the confequence of a part of the caruncula 
lachrymalis having been Toit, either by difeafe, or an un- 
fcilful employment of the knife in fome previous operation. 
An epiphora is always attendant on obftrutions in the 
dudtus nafalis, Mr. Ware obferves, with regard to another 
{pecies of epiphora, originating from a too copious fecretion 
of tears, that, if it does not depend onan affe@ion of the 
mind, its more remote caufe is ufually an inflammation of 
the eye. In this inftance, a cure is to be effeéted by fub- 
duing the ophthalmy, and afterwards ftrengthening the eye 
by mild aftringent applications, fuch as cold water, either 
alone, or containing a fmall quantity of the zincum vittiola- 
tum. 
When the membrane, which lines the lachrymal fac, is in 

a morbid ftate, the mucus which it fecretes is often fo 
thickened, that it becomes incapable of paffing through the 
fac, and lodging in a fituation, ‘prevents the natural and 
regular defcent of the tears from the eye into the cavity of 
the nofe. 

This fpecies of epiphora has occafionally been benefited 
by the unguentum hydrargyri nitrati, applied to the edges 
of the eye-lids, and rubbed into the {kin over the lachrymal 
fac. Relief is alfo alleged to’ have been derived from the 
ufe of flimulating applications to the infide of the nofe, 
which applications are fuppofed to have acted by increafing 
the fecretion from the pituitary membrane. 

However, we mutt confefs, that no men of experience, at 
the prefent day, place fufficient reliance on the preceding 
methods, to recommend them to be tried by their patients, 
At the fame time it fhould be underltood, that thefe plans 
are fometimes exceedingly proper to be adopted in conjunc- 
tion with other more efficacious meafures. ; 
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Yu the year 1712, M, Anel recommended the introduc- 
tion of a probe, and then the fjeétion of a fluid, through 
the punéia lachrymalia, with a view of clearing away what- 
ever matter might prevent the tears from readily finding their 
way through the lachrymal fac and nafal duét into the 
nole. M. Auel relates, that he accomplifhed many ttriking 
cures in this mansier; and Heifter confirms the efficacy of 
the plan, by appealing to his own praétice, in which he 
had often produced a complete recovery in the fhort {pace 
of three days. 

In the year 1780, fir William Blizard confidered, that 
when water was injected through the punétum lachrymale, 
it not only hed but very little fpecific weight, but was 
driven through the lachrymal fae in an unfavourable direGtion. 
Thefe reflections led him to make the propofal of intro- 
ducing quickfilver through a {mall pipe, which communi- 
cated with a long tube full of this metal. Sir William 

lizard was of opinion, that the quickfilver, in confequence 
of its great weight, would have more power when the fac 
was filled with it, of removing the ob{truétion, than the 
mere injeétion of water. This gentleman alfo, in a paper 
read to the Royal Society, ftates, that he had produced a 
eure by the introduétion of quicklilver in an example which 
had lafted feven months; and that the mercury pafled 
readily through the dus nafalis, at the third and fourth 
times of repeating the operation. : 

When the celebrated Mr. Ware was in Paris, in the year 
1791, he learnt from Meffieurs Grandjean and Monfieur 
Arrachart, eminent oculifts in that city, that the plan of 
injeGling water through the punéta lachrymalia, in incipient 
cafes of fiftula lachrymalis, was not given up in France. 
Mr. Ware even faw fome troublefome cafes cured on the 
continent in this way. Hence he was determined, on his 
return to London, to give Anel’s operation a fuller trial 
than he had previoufly done. For this purpofe he got 
Mr. Pepys, in the Poultry, to conftruét a fmall filver 
fyringe, with pipes of different fizes adapted to it. 

The following cafe, which afforded Mr. Ware the firft 
opportunity of afcertaining more carefully the efficacy of 
Anel’s. treatment, is related in his own words, and will 
ferve to inform the reader of feveral ufeful praétical circum- 
ftances. 

« A lady in Great Ruffel-ftreet came under my care, 
who for many months had been fubje& to an epiphora of 
the left eye, which prevented her both from reading and 
working with her needle, without undergoing great incon- 
venience. Whenever fhe employed herfelf in any way that 
required clofe attention, hereye became over{pread with tears, 
and the fight was fo much confufed, that it obliged her to 
leave off almoft as foon as fhe began. A great variety of reme- 
dies had been applied, under the direétion of different me- 
dical men, but none of them produced -any effential amend- 
ment. On examining the eye, I obferved that the tunica 
conjunétiva, near the inner angle of the eye-lids, was flightly 
inflamed ; and on prefling the lachrymal fac with my finger, 
I perceived that a tear regurgitated through the lower 
punctum. This appearing to be a proper cafe for the ufe 
of the fyringe, I immediately determined to employ it. 
But I found, that though a tear came through the lower 
punétum on my prefling the fac, yet this punctum was fo 
{mall that it would not admit the point of the {malleft 
fyringe I then had. I introduced into it, however, a {mall 
probe, and by means of this I fo far dilated the orifice, that 

’ #t admitted the point of the fyringe on the next day with- 
out any difficulty. Upon my firft ufing the injection, the 
water efcaped through the upper pun&tum almoft as faft as 
#t was introduced through the lower; but, notwithitanding 
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this, 1 perfevered in ureing the liquor on, until the whole 
contents of the fyringe were exhaulted, 1 repeated the ine 
jection three times the fame day in immediate fucceffion, 
The lady, however, was not fenfible that any part of the 
water pafled through the duct into the nofe during either of 
thefe operations ; and indeed it foon became evident that 
none had paffed; for, having cleared her nofe before I. 
began, on her blowing it again immediately afterwards, fhe 
could produce no moilture on her handkerchief. Irepeated 
the operation three times, both on the fecond and on the 
third day; and eacn day, during -the time that the water 
was pafling, I not only endeavoured to prevent it from 
coming through the upper punétum, by covering it with 
the point of my finger, but 1 occafionally preffed the 
lachrymal fac in order to give the water au inclination down- 
ward. On the fourth day I very plainly perceived, on the 
patient’s clearing her nofe after the operation, that a part 
of the water had paffed through the duét; and, the next 
morning, I had the fatisfaction to hear, that the eye, on 
the preceding day, had watered much lefs frequently than 
it had done for a confiderable time previous to it. I re- 
peated the procefs above-mentioned about ten times, in as 
many days, and I obferved that the quantity of water 
which pafled through the du@ was augmented every time [ 
ufed it. The tears, after this, refuming their natural 
courfe, the lady recovered the power to read and work 
without any inconvenience.’? (See Ware on the Epiphora. ) 

Mr. Ware, in his practice, ufes common water for the 
inje€tion, fometimes in a cold ftate, but-more frequently 
warmed. The pipes which this gentleman employs, are 
alfo much fhorter than the one reprefented by Mr. Benjamin 
Bell in his Syftem of Surgery, (vol. iii. pl. 37). They 
are alfo a little arched towards their point. Mr. Ware 
thinks, that when they are made in this manner, they can 
be more conveniently introduced into the punétum lachry- 
male, than when iote and ftraight. He recommends 
always having ready feveral pipes of different fizes, and 
ufing the largeft one which can be introduced without 
pain. He finds it alfo advantageous to ftand either behind 
the patient or on the fide oppofite to that of the difeafed 
eye; and high enough to have a full command of the pa- 
tient’s head. Thus the operator will gain a complete view 
of the lower punétum, which will alfo be in a convenient 
pofition to receive the pipe of the fyringe. Mr. Ware, 
moreover, advifes us to remove the finger from the lower 
eye-lid as foon as the pipe is introdsced, and to place it 
over the upper punGum, fo as to prevent the fluid from 
efcaping through this aperture. The fame finger is like- 
wife to be oecafionally ufed in making preffure on the la- 
chrymal fac, in order to aid in forcing the injeétion down 
into the nofe. 

Mr. Ware has publifhed fome additional remarks on the 
epiphora, and makes fome very valuable obfervations on 
the treatment of another fpecies of the diforder ; we allude 
to that kind which proceeds from a thickening of the mem- 
brane which lines the lachrymal fac and du&, anda {pafmo- 
dic conftriGtion in any part of this paflage, conjoined, per- 
haps, with a morbid fecretion of thickened mucus. Mr. 
Ware imputes a few occafional failures, in the above fimple 
mode of treatment, to the caufes of the difeafe being fome- 
times of this nature. The following extra will explain 
the different methods to which this celebrated oculift has 
recourfe in different cafes. } 

«I in general begin the treatment by inje&ting fome 
warm water through the inferior punétum lachrymale, and 
I repeat the operation four or five days in fucceffion. If, 
in this {pace of time, none of the water pafs to 
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_ #duét into the nofe, and if the watering: of the eye continte 
as troublefome as it was before the injetion was employed, 
I ufually open the angular vein, or direét a leech to be ap- 

M plied near the lachrymal fac ; adding here a caution, that 
the leech be not fuffered to fix on either of the eye-lids, 

Jeft it produce an extravafation of blood in the adjacent cells. 
i About the fame time that blood is taken away in the neigh- 
~ Bourhood of the eye, I ufually vary the injeCtion, and try the 

<ffeéts either of a weak vitriolic, or anodyne, lotion. In 
_ fome inftances alfo, when I have found it impoffible, after 

feveral attempts, ‘to injeét any part of the liquid through 
the dué, I have introduced a golden probe, about the fize 
of a briitle, through the fuperior punctum lachrymale, and, 
attending to the diretion of the dudt, have infinuated its ex- 
tremity through the obftru€tion, and conveyed it fully into 
the nofe ; immediately after which I have found, that a 
liguid, inje&ted through the inferior puné&tum, has paffed 

* without any difficulty ; and, by repeating thefe operations, 
for a few fucceffive days, I have at length eftablifhed the 
freedom of the paflage, and completed the cure. in other 

- inftances, I have recommended a ftrongly ftimulative fter- 
' nutatory to be fnuffed up the nofe, about an hour before 

the time of the patient’s going to reft, which, by exciting 
_ a large difcharge from the {chneiderian membrane, has fome- 
_ times alfo greatly contributed to open the obftruction in the 

nafal du@. 
‘© Cafes occur very rarely which may not be relieved by 

fome of the means above related.” (Ware’s Additional 
Remarks en the Epiphora. ) 
When the difcharge has been fetid, Mr. Ware has fome- 

_ *times found, that a vitriolic lotion, injeéted into the fac, has 
sguickly corrected the quality of the matter. 
Scarpa, in his * Offervazioni fulle principali Malattie 
- degli Occhi,” maintains, that the chief part of the yellow 

~vifcid matter, which accumulates in the lachrymal fac, is fe- 
ereted by the lining of the eye-lids, and by the little glands 
of Meibomius ; and that the altered quality of this fecretion 
has a principal fhare in the canfe of the difeafe. He ftates, 
that the truth of this fa&t may at once be afcertained by 
everting the eye-lids; and efpecially the lower one of the 
affeGted fide; and by comparing them with thofe of the 
oppofite eye. ‘Ihe former will always exhivit an unnatural 
rednefs of the internal membrane, which has a villous ap- 

M along the extent of the tarfus, while their 
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pearance, all 
edges are | en; and numerous varicofe veflels are dif- 
tinguifhable on its furface. The follicles of Meibomius 
are alfo turgid and prominent. q 

~ Hence, Scarpa advifes making fuch applications to the 
| infide of the eye-lids, as have a tendency to improve the 
~ quality of the fecretion from them, at the fame time, that 

attempts are made to remove the obitrudtion in the ductus 
’ nafalis. Mr. Ware, indeed, had previoufly noticed, that 
fuch treatment may occafionally be proper. 
'“ When an epiphora is occcafioned by an acrimonious 
Gifcharge from the febaceous glands on the edges of the 
eye-lids, it muft be evident, that injeGtions into the fac will 
be very infufficient to accomplith a cure, becaufe the fac is 

not the feat of the diforder. The remedies that are em- 

ployed muft be directed, on the contrary, to the ciliary 

lands themfelves, in order to correét the morbid fecretion 
* that is made by them; and for this purpofe, I do not know 
any application that is fo likely to prove effectual as the 
hnguentum hydrargyri nitrati of the new London Difpen- 
fatory, which fhould be ufed here in the fame manner in 
which it is applied-in common cafes of the pforophthalmy. 
It will be proper to cleanfe the eye-lids every morning, from 
pe pum that’ colleéts on the edge during the night, with 
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fome foft unétuous application; and I ufually advife to 
apply. to them two or three times in the courfe of the day a 
lotion cbmpofed of three grains of white vitriol, in two 
ounces of rofe, or elder-flower, water.’’ 

Mr, Ware very judicioufly cenfures the plan of applying 
collyria to the eye by means of linen, wet in them; and he 
recommends eye-glaffes for the purpofe, or infinuating the 
fluid, between the eye and eye lids, with a camel-hair pencil, 
thoroughly wet in the application. (Additional Remarks 
on the Epiphora.) 

Scarpa alfo extols wafhing the eye, three or four times a 
day, with a vitriolic collyrium ; and, befides praifing the 
ointment recommended by Mr, Ware, he recommends Janin’s 
ophthalmic ointment, to be {meared over the margins and 
lining of the eye-lids every morning and evening. 

h.- Adipis Suille. Tutia prep. Bol. Armen. fing. 31}. Cal- 
cis Hydrarg. alb. 3}. Mifce. To be ufed at firft lowered 
with a larger proportion of lard, than is above ordered. See 
Yisrura Lachrymalis. 

EPIPHYLLOSPERMOUS ‘PLANTS, of Etty DurArovy 

leaf, and cazpya, feed, are the fame with the capillaries, 
herbs which bear their feed on the back part of their 
leaves. See Caprriary. 

EPIPHYLLUM, in Botany, exiyupon, and Qvarov, a leaf, 
from the mode in which the flowers grow upon a fat ftem 
refembling a leaf, fee Cactus Phyllanthus, {p. 40. 
EPIPHYSIS, in Anatomy, is a name given to certain 

parts of bones at a particular period of their formation. 
See Bowne. 
EPIPLA'SMA, from em, and mrzccd, to fpread, in 

Swrgery, the name of an-application to wounds; it con- 
fifted of wheat meal boiled in hydreleum. 
EPIPLOCE, Esimaoxn, in Rhetoric, the fame with cli- 

max, which fee. ' 
EPIPLOCE’LE, from exixrs0v, the omentum, and xndrny 

a tumour, in Surgery, an omental heruia, ora rupture formed 
by a protrefion of a piece of omentum from the cavity of 
the abdomen. 

Le Dran informs us, that in an epiplocele there is no- 
thing to be felt, except a deughy foftnefs, which neither 
abfolutely yields to the touch, nor very feufibly refifts it. 
The tumour has a flabby unequal feel ; and, when there is 
no ftri€ture, is perfectly indolent. It is more compreffible 
than that arifing from protruded inteftine, and, when the 
quantity of omentum is large, the epiplocele may, in fome 
meafure, be diflinguifhed by its weight. 

As the fubje& of omental ruptures will be particularly 
contidered under the head Herwra, we fhall, for the prefent, 
content ourfelves with referring to the latter article. 

EPIPLOIC, in Anatomy, a term applied to parts which 

belong to, the epiploon, or omentum ; thus we have epiploic 
arteries, &c. 

EPIPLGO'MPHALON, from exon, the omentum, 
and ouParo:, the navel, mm Surgery, an omental hernia pro- 
truding at the navel. 
EPIPLOON, in Anatomy, called alfo omentum or 

cawl, is a membranous expanfion contained in the cavity of 
the abdomen: and continued from the peritoneal covering 
of fome of the vifcera. There are two very diftin® pro. 
duétions, of the-nature jult defcribed, diftinguifhed by the 
appellations of minus and majus, from their difference in 
fize; and by thofe of hepatico-gaftricum, and colico-gaf. 
tricum from their fituation. But when the epiploon, or 
omentum, is fpoken of generally, the greater or colico-gaf- 
trie portion is undetftood. ‘l'o the peritoneal furface of 
the large inteftine are attached numerous finall procefles, 
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EPIPLOON. 

which refemble the epiploa in their apparent ftru€ture, and 
are called appendices epiploica. 

Although the omenta are ufually reprefented by. anato- 
mills as procefles of the peritoneum, their organization 
differs effentially from the ftruéture of that membrane. 
Their groundwork or bafis confilts of the moft delicate and 
tran{fparent membrane of the body; which is lacerated on 
the application of very flight force. This membrane is com- 
pofed obvioufly of two layers, connected by cellular tiffue, 
and containing numerous venous and arterial ramifications. 
A greater or {maller quantity of fat is depofited between 
thefe layers, and in the courle of the veflels. When this 
depofition is very confiderable, as in very corpulent indivi- 
duals, or in animals who have been fattened for the flaugh- 
ter, the peculiarly tranfparent delicate appearduce of the 
omental membrane is entirely deftroyed, and the part is con- 
verted into a layer of fat. Ordinarily, however, the adi- 
pous fubftance is confined to the neighbourhood of the 
blood-veffels, accompanying them in their fubdivifions, but 
leaving intervals in which the membrane exhibits its diftin- 
guifhing diaphanous appearance. In emaciated fubjeéts, 
during the period of infancy, and particularly in the fetal 
ftate, the quantity of fat is very trifling. Under fuch cir- 
cumftances we can obferve moit diftin@ly that the depofi- 
tion of fat is confined to the courfe of the veffels. As the 
omenta are entirely unconneéted to the parts on which they 
lie, as well as to thofe by which they are covered, both 
their furfaces are fmooth and gliftening, and moiftened like 
thofe of other ferous membranes, by a ferous exhalation, 
which facilitates their motions over the neighbouring organs. 
Analogy warrants us in afcribing this fecretion to the arte- 
ries of the omenta ; and we confequently confider thefe or- 
gans as an extenfion of the general ferous furface of the ab- 
dominal cavity. ’ 

Experiments on living animals, and furgical operations, 
clearly prove that the membrane of the omenta pofleffes 
little, if any, fenfibility in its healthy ftate. 

The /effer epiplocn, mefogafter, omentum minus, or hepatico- 
gafiricum, is the portion extended from the fmall arch of the 
ttomach to the concave or under furface of the liver. It 
arifes, behind, from the pofterior half of the tranfverfe fiffure 
of the liver; on the right it is continuous with the perito- 
neum covering the neck of the gall-bladder and the begin- 
ning of the duodenum ; towards the left it is reflected im- 
mediately from the diaphragm. Advancing from thefe 
points, in two clofely united layers, towards the ftomach, 
it is attached to the end of the eiophagus, to the whole leffer 
arch of the ftomach, to the pylorus, and commencement of 

the duodenum. At this line its layers divide, and expand 
over the ftomach, one of them forming the fuperior, 
and the other the inferior peritoneal covering of this vif- 

Between the layers of the leffer omentum are con- 
tained the hepatic veffels and biliary ducts, the coronary 
yeflels of the ftomach, fome branches of the ceeliac plexus 
of nerves, and of the par vagum, and a few abforbent glands. 
Fat is rarely depofited here in fo large a quantity as in the 
large epiploon, fo that we can ufually fee through it that 
portion of the liver called lobulus fpigelii, which is in con- 
taét with its inferior furface. 

The biliary duéts, the hepatic veffels with numerous ac- 
companying branches of nerves from the celiac ganglia, and 
a confiderable portion of the hepatic and cyftic abforbents, 
conne¢ted and furrounded by adipous and cellular fubftance, 
are inclofed in the right edge of the leffler omentum. This 
part is called cap/ula Glifoni, fram an Englith anatomift, 
who defcribed it minutely in a work entitled “ De Hepate.”’ 
‘The very margin of the omentum is occupied by the biliary 

du&s, and the neck of the gall-bladder. -At this border. 
the two furfaces of the little omentum are continuous. Be- 
hind the unconnected edge, round which the peritoneum 
turns, is found the foramen of Winflow, or foramem gal 
cum, large enough to admit one or two fingers, which can 
thus be placed in immediate contact with the back part of 
the liver, and the inferior furface of the little omentum. 
This opening is fituated between the neck of the gall- 
bladder, and the beginning of the duodenum, with the he- 
patic veflels in front, and the vena cava behind. It is not 
unufual to find its edges adhering together. We fhall have 
occafion to mention it again after deferibing the large 
omentum. 

The. great omentum, efiploon majus, vel gaffro-colicum, 
is the loofe membrane, more or lefs loaded with fat, lying 
in front of the bowels, and generally meeting our eye in lay- 
ing open the abdomen. It differs extremely in length and 
fituation ; in fome cafes reaching as low as the pelvis, and 
often defcending in ruptures to the very bottom of the fcro-" 
tum ; while in others it extends but a fhort way below the 
umbilicus. It is always fhorter in children than in adults. 
We often find it folded, or rolled on itfelf, and drawn to fome 
one part of the abdomen, or tucked up over the ftomach, 
fo as to leave the {mall inteftines expofed to our immediate 
view. Its natural fituation between the bowels, and the 
parietes of the abdomen, explains the frequency of its pro- 
trufion, together with the inteftines, in herniz. Some ara- 
tomifts affert that it hangs lower on the left than on the 
right fide of the abdomen. 

The great omentum is a continuation of the peritoneal 
covering of the ftomach. We have already deferibed this 
as being formed by the feparation of the two layers which 
conttitute the little omentum. At the great curvature of the 
ftomach thefe layers again coalefee into one fheet of mem- 
brane, are produced till they meet with the tranfverfe arch 
ef the colon, to inclofe which they again feparate. Meeting 
at the oppofite line they once more unite, and are continued 
under the name of the tranfverfe mefocolon to the root of 
the mefentery. The origin of the great epiploon, when 
minutely examined, commences in the left from the end of 
the cefophagus, and from the notch of the fpleen (where it 
forms a membranous connection between this organ and the — 
{tomach) and includes the whole of the great arch of the 
ftomach nearly as far as the pyloris. The on of mem- 
brane thus formed defcends loofely before t 
of the colon, and reaches to different le 
conitituting the anterior layer, or /amina 
great epiploon. t the lower or floating i 
branous expanfion is doubled on itfelf, and turning upwards 
again to meet the tranfverfe arch of the colon, forms the 
potterior layer, or /amina colica of Haller. On the right fide 
the great omentum is not only attached to the tranfverfe 
portion of this inteftine, but is continued along its hepatic 
flexure, and for fome way down the afcending colon. In | 
fome inftances it reaches as low as the cecum. It is this 
lateral extenfion of the great omentum which conftitutes the 
omentum colicum of Haller. Each of the layers is compofed 
of a duplicature of peritoneum, as we have before ftated, 
containing its proper veflels, and fat, and united clofely by 
cellular tiffue. It will be evident, from our defcription, 
that the great omentum is formed by the anterior layer alone 
in the {pace between the ftomach and tranfverfe arch of the 
colon; below the latter it is compofed of the two layers, 
the lamina gaftrica, and the lamina colica lying in conta& 
with each other, but having no further connetion in a 
healthy ftate of the oppofing furfaces. . 

From this. difpofition i the great and little cine 
f re 
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there refults, in conjungtion with the inferior furface of the 
{tomach, and the fuperior furface of the tranfverfe mefoco- 
lon amembranous bag, called ufually the bag of the omen- 
tum. It offers every where on the infide a continuous ferous 
furface, where the fides of the cavity are in clofe conta¢t, 
but notadherent. ‘The communication between this pouch, 
and the general cavity of the peritoneum, is formed by the 
foramen of Winflow. In order to demonftrate this fact, as 
well as to difplay the bag formed by the omenta, we intro- 
duce into this opening a pipe, furrounded by fome foft fub- 
ftance, to prevent theefcape of the air. By blowing gently 
we are enabled to feparate the layers of the great omentum, 
which were in conta&, and give to the whole the form ofa 
large membranous bag, interfected by veflels and bands of 
fat, between which the membrane rifes in pouches of various 
fizes. The lines formed by the ftomach, and tranfverfe arch 
of the colon, are but faintly feen, owing to the diltention of 
the epiploon, which appears, as it were, fufpended between 
them. To infure the fuccefs of this experiment fome con- 
ditions are neceflary, which we are not always happy enough 
to bring together. There muft be no adhefion of furfaces, 
no large accumulation of fat, the fubject young, and the 
whole conducted with the greatelt delicacy, as the flichtelt 
rent in the membrane is fufficient to prevent fuccefs. In 

- the feetus. and in young children, the lamin of the great 
omentum are eafily feparable throughout their whole extent. 
In adults, and more fo in old perfons, they are generally more 
or lefs united, fo that the cavity of the omenta is confined 
to the {pace contained between the little omentum, the under 
furface of the ftomach, and the tranfverfe mefocolon. 

The arteries of the great omentum are deriyed from the 
right and left gaftro-epiploic veffels. They are in general 
fmall, and defcend between the layers of the lamina gaftrica, 
giving off branches on either fide, which anaftomofe freely in 
every dire€tion, At the lower border of the omentum the 
trunks turn up again to meet the tranfverfe arch of the colon, 
withthe arteries of which inteftine they form communica- 
tions. The veins accompany the arteries in their courfe, 
and join the large venous trunks which end in the vena 
portarum. The few nerves it poffeffes are derived from the 
hepatic, and fplenic plexufes. ae 

The appendices epiploice, or omentula, are principally ob- 
ferved on the firft parts of the great inteftine, being in lefs 

- number on the figmoid flexure of the colon and the rectum, 
They are irregularly difpofed, hanging in fringes, generally 
unconneéted with each other, fometimes united by intermedi- 
ate membranous productions. They are ufually dependent 
from the pouches of the inteftine, and not from the longitu- 
dinal bands. They are obvioufly formed by the peritoneal 
covering of the inteftines, united by cellular membrane, and 
containing a depofit of fat in almoft every inftance. 

The ufe of the omenta is entirely unknown: The leffer 
epiploon offers a covering, and connecting medium to fome 
nerves belonging to the ftomach, and to the hepatic veffels 
and duéts. To the great epiploon many offices have been 
afcribed, none of which are fatisfactorily afcertained. It 

' yaries fomewhat in fize according to the ftate of the ftomach ; 
fince, when the latter is diftended, it appears to enter between 
the layers of peritoneum forming the anterior fold, which 
lofe in this cafe their form of omentum, and become the 
temporary covering of this organ, What may be the pro- 
bable - dvantages of this conftruction it is hot eafy to decide. 
It has been fuppofed again to fecrete a lubricating fluid 
from its furface, which preferves the free motion of all the 
chylopoietic vifcera between each other. ‘That it increafes 
the ferous furface of the abdominal cavity is evident ; but in 
what manner this becomes an advantageous difpofition is more 

LAM 

than we have the means of determining. The omentum 
colicum, and appendices epiploice are fubje&t to the fame 
obfervations, being fimilar in ftru€ture, and confequently in 
ufes. It is certain that a confiderable portion of the grez 
omentum may be cut away, without any fubfequent incoa- 
venience to the patient, as has been frequently obferved ia 
cafes of omental hernia. 

An epiploon is found in all the mammalia, where it is feen 
under every variety of form and fize; fo that no inferences 
can be drawn from its difpofition in thefe particulars. In 
all it contains more or lefs of fat between its membranes, the 
accumulation of which would appear to bear fome proportioa 
to the active, or fluggifh habits of the animal. Inthe hy- 
bernating {pecies during the winter, it is loaded with fat, 
which exits but in minute quantities during the fummer. 
The epiploon is not found in the other claffes of animals, 
at leaft there is nothing analogous to it, but a membranous 
roduction between the liver and ftomach, anfwering to the 
ittle omentum, 
EPIPLO'SCHEOCE'LE, from exizrcovy the omentum, 

orxeov, the fcrotum, and xrAn, a tumour, in Surgery, an omen- 
tal rupture, fituated in the fcrotum. 

EPIPOGUM, in Botany, «x, upon and coyo:, a beard, 
becaufe the beard, or rather lip, is turned upwards. Gmel. 
Sib. v. 1. 11.t. 2. f.2.is Satyrium Epipogium of Linnzus ; 
Limodorum Epipogium of Swartz and Willdenow. See 
Limoporum. 
EPIPOLA, in Ancient Geography, was originally a piece 

of high ground without the city of Syracufe, and after- 
wards fo little inhabited that it is not mentioned by Cicero 
in his defcription of thiscity. As it was the moft eleyated 
fituation, and commanded Tyche and Neapolis, it was judi- 
cioufly inclofed by Dionyfius I., who encompaffed it with 
a wall nearly 4 miles in extent. Its additional defence was 
the fortrefs of Labdalon, at its bottom, on the eaft ; and 
that of Euryalus, at its top, on the north. See Syracuse. 
EPIPOMPEUTICA, in the Ancient Mufic. Voffius, in 

his poetical inftitutes, informs us, that this wasa title given 
to fongs compofed and fung on occafions of great magni« 
ficence, 
EPIPOROMA, from exirupow, to Aarden, in Surgery, a 

hard tumour ona joint : a tophus. 
EPIPROSLAMBANOMINOS, Gr. in the Ancient 

Mufic, a name given to the ftring or found below proflamba- 
nominos, which word correfponds with gamut in the Guido 
{cale. 
EPIRE, in Geography, an ancient kingdom of Greece, 

now united with Albania, and included in that country, of 
which it forms the fouthern part, extending from Valona to 
Arta, 
she cae id in Ancient Geography. See the next arti- 

cle. 
EPIRUS, a country of Greece, bounded on the eaft by 

ZEtolia, on the welt by the Adriatic, on the north by 
Theffaly and Macedon, and on the fouth by the Ionian fea, 
This was the ancient kingdom of the AZacide, and was firlt 
called “ Epirus Dodonza,” j.¢. the continent of the Do. 
donzans, and afterwards Epirus, or “ the continent,’’ that 
being the import of the Greek word Exsigos. It was an+ 
ciently divided into three diltrifts or provinces ; viz. Chaonia, 
Thefprotia, and Moloffis; to which fome authors add 
Caffopia, Caffiope, or Cexftrine, and Pindus, ‘This country 
is faid to have been firft peopled by Dodanim, the fon of 
Javan, and grandfon of Japhet, or at leaft by fome of his 
potterity. Wefind among the nations which occupied Epirus, 
before they were united into one people under the common 
a of Epirots, the Selli, who are thought to have been the 
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firfl inhabitants of Epirus, and to have miniftered in the tem- 
ple of Dodona, the Chaones, the Moloffi, the Dolopes, the 
Dryopes, the Aénianes, the Pelafgi, &c. The form of go- 
vernment which prevailed in Epirus was unqueftionably 
monarchical, the whole country being divided into many 
{mall independent kingdoms, Homer, and other ancient 
writers, mention feveral kings who reigned here at the time 
of the T'rojan war. But while the other Epirotic nations 
continued to be governed by princes of their own blood, 
the Moloffi became fubjec, at an early period, to the power 
of Pyrrhus, a foreign prince, whofe defcendants were deno- 
minated /Zacide, from Afacus, the founder of his family. 
Some of thefe petty kingdoms, is proce(s of time, exchanged 
rhe monarchical into a republiean form of government ; for 
Thucydides informs us, that in his time the Thefprote and 
Chaones were governed, not by kings, but by annual magif- 
trates. However, the kingdom of the Moloffi foon eclipfed 
all others ; the Moloffian princes having fubjected the whole 
country, and united the feveral fmall kingdoms of which it 
confifted into one, known to the ancients under the name of 
Epirus. 

Pyrrhus, the firft of the /Eacide, was the fovereign of 
this country at the period when regular and authentic hif- 
tory commences ; and he is faid to have diftinguifhed him- 
gelf at the fiege of ‘Troy, when his father was killed. His 
reign foon terminated by a premature death; for he was 
murdered by Ofeltes in the temple of Delphi, on account 
of his having married Hermione, the daughter of Menelaus, 
w2o had been betrothed to Oreftes. He was fucceeded by 
his fon Moloffus, and feveral other princes, whofe names it 
is needlefstorecord. At length Admetus was the foyereign 
of Epirus, when Xerxes invaded Greece. This prince, upon 
the defeat of the Perfians, wifhed to enter into an alliance 
with the Athenians, about the year 478 or 479 B. C. The 
fucceffors of Admetus were Tharymbas, who is faid to have 
introduced the {ciences into this country, and to have form- 
ed an excellent code of laws; and Alcetes, at whofe death 
the kingdom was divided between his two fons, Neoptole- 
mus and Arybas, the latter of whom, when his brother died, 
became fole fovereign of the country, and conduéted the 
government with great prudence, equity, and moderation. 
He alfo encouraged literature by extending his ‘patronage 
to thofe who excelled in it. His niece Olympias,; of whofe 
educationhe had taken great care, was married to Philip, 
king of Macedon, who had by her Alexander. the Great. 
At his death, he was fucceeded by Alexander, one of 
hhis nephews; who is faid to have been little inferior, in cou- 
rage and condudt, to his nephew Alexander the Great ; 
but he had the misfortune to engage, on his firft fetting out, 
with nations inured to the toils pf war, and no lefs brave 
than his own Epirots; whence he wfed to fay, that the 
country, which he propofed to conquer, was inhabited by 
men, whereasthe provinces his nephew Alexander went to 
fubdue, were peopled by women only. (Aul. Gell. 1. xvii. 
c. 21.) The immediate fucceffors of Alexander were 
fEacides and AlcetesI1.; and the latter was fucceeded by 
Pyrrhus, defcended by the father from Achilles, and from 

Hercules by the mother. (See Pyrruus.) After two 
or three fhort reigns, Deidamia, great grand-daughter to 
Pyrrhus, fucceeded her father Pyrrhus [1]. and having no 
iffue, fhe gave the Epirots their liberty, who formed them- 
felves into a republic, which was governed by magiftrates 
annually elefted in a general aflembly of the whole nation. 
'The Macedonians on one fide, and the Illyrians on the other, 

taking advantage of the inteftine divifions, which generally 
attend a popular government, feized on feveral provinces 
belonging to the Epirots, and annexed them to their _ 
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ive crowns, ‘The Romans, after having conqueted Philig 
of Macedon, reftored them to their ancient liberty; but 
ungratefully ‘took up arms again{ft their benefaétors, and 
joined Perfes; which induced the Romans to fend orders to 
Paulus /2milius, after the reduétion of Macedon, to plun- 
der their cities and level them with the ground. This order 
was punctually, though reluctantly, executed throughout 
the whole country. in one day, One hundredand fifty 
thoufand of the inhabitants were made flaves, and fold to 
the beft bidder for the benefit of the republic. All the 
cities of Epirus, to the number of 70, were difmantled, 
and the chief men of the country carried to Rome, where 
they were tried, and moft of them condemned to perpetual 
imprifonment., After this. cataltrophe, Epirus never re« 
covered its ancient {plendour, Upon the diffolution of the 
Achean Teague, it was made part of the province of Ma- 
cedon; but when Macedon became a diocefe, Epirus was. 
made a province of itlelf, called the province of Old Epi~ 
rus, to diftinguifh it from New Epirus, another province 
lying to the eaft of it. On the divifion of the empire, it 
fell to the emperors of the eaft, and gontinued under them 
till the capture of Conftantinople by the Latins, when 
Michael Angelus, a prince nearly related to the Greek. 
emperor, feized on /Etolia and Epirus. He was fucceeded. 
by his brother Theodorus, who fo far enlarged his domi- 
nions, that, difdaining the title of defpot, he affumed that, 
of emperor, and was crowned by Demetrius archbifhop of 
Bulgaria. Charles, the laft prince of this family, dying 
without lawful iffue, bequeathed Epirus and Acarnania to: 
his natural fons, who were expelled by AmurathII, Great 
part of Epirus was afterwards held by the noble family of 
the Caftriots, who, though they were matters of all Alba- 
nia, yet ftyled- themfelves princes of Epirus. Upon the 
death of the famous George Caftriot, Epirus fell to the 
Venetians, who were foon difpoffeffed of it by the Turks, 
in whofe handsit ftill continues; being now known by the 
name of Albania, which comprehends the Albania of the 
ancients, all Epirus, and that part of Dalmatia which is fub-. 
je@ to the Turks. Plutarch tellsus, that the Epirots en= 
joyedthe beft fort of liberty under their kings; for, as he 
fays, a general aflembly of the people was annually con= 
vened at Paffaron, a city in the province of Moloffis, where 
the king bound himfelf by a folemn oath to govern agree= 
ably to the laws, and the people to obey and fuppert him 
as long as he fhould make the laws the rule of his govern= 
ment. 
EPISARCIDIUM, from em and cet, flefb, a name 

iven by many of the old authors to an anafarca. 
EPISCAPHIA, from ea and cxxOn, boat, feats celee 

brated by the Rhodians. ' : 
EPISCENIA, from ec: and cxnn, tent, feafts celebrated 

by the Lacedemonians, 
EPISCENIUM, Esioxnuo, in Antiquity, a place upon. 

the top of the theatre, where all the machines for moving 
the fcenes were kept. Potter, Archzol. 
cap. 8. p. 42. 
EPISCEPSIS, Eaicxn)sc, ana€tion brought to prove 

the diamartyria, or proteftation, that the perfon deceafed 
had left an heir, to be falfe and groundlefs. Potter. Archzol, 
Gree. lib. i. cap. 24. i. p. 128. 
EPISCIRA, Ewicxyx, or Eriscrrosts, a feltival ce- 

lebrated at Scira in Attica, in honour of Ceres and Profer. 
pine. Potter, Archeol. Gree. lib. ii. cap. 20. tom. i, 

P- 395: 
EPISCHESES, from 2rexw, or tmcyw, J reffrain, in 

Medicine, atermufed by Dr. Cullen to denote the fifth — 
order of his fourth clafs of difeafes, which includes the re= 

tention 
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tention of accuftomed evacuations, viz. conftipation of the 
bowels, fuppreflion of urine, of the catamenia, &c. 
EPISCHION, from ea and icxiov, i/chium, a name 

given by the old Greek writers to the pubes. 
EPISCOPACY, the quality of epifcopal government, 

or that form of church difcipline, wherein diocefan bifhops 
are eftablifhed, diftin& from, and fuperior to, priefts or 
prefbyters. See Bisnor, Episcorar, Eriscorauians, 
and Hrerarcuy. 

Epifcopacy, and prefbytery, have been alternately efta- 
blifhed and abolifhed in Scotland, 
EPISCOPACIDE, from EDMTKOTIOS, Lifhop, and cada, I 

Kill, the crime of murdering a bifhop by one of his own 
clergy. By the ancient laws of England, the fame obedi- 
ence is due from a clergyman to his bifhop as from a fer- 
vant to his mafter ; and therefore the offences of murder- 
ing either are made equal, that is, they are both petty 
treafon, 
EPISCOPAL, fomething that belongs to a bifhop. 
The word is formed of the Greek :ascxowos, overfeer, de- 

rived from exricxow:w, infpicio, I infpeG, or overlook. ; 
Epifcopal government, is the government of a diocefe, 

wherein one fingle perfon, legally confecrated, prefides over 
the clergy of a whole diftri&t, in quality of head, or fuper- 
intendant thereof; conferring orders, and exercifing a fort 
of jurifdiction. } 

The prefbyterians reject the epifcopal eftablifhment, and 
condemn the epifcopal orders as a human inftitution, the 
mere refult of fecular policy, or of pride and ambition, 
Among the epifcdpal functions, the principal part is that 

of holding frequent vifitations of the diocefe. 
. EPISCOPALES Vatvuta, called alfo, by fome, val- 
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vule mitrales, two valves in the pulmonary vein, which pre- 
vent the reflux of the blood to the heart. 
EPISCOPALIA, is fometimes ufed in the fame fenfe 

with pontificalia. 
Episcopatta, is alfo ufed todenote fynodals, or cuf- 

tomary payments, due to the bifhops from the clergy of 
their diocefe. ’ 

Thefe cuftomary payments have been otherwife called 
onus epifeopale; and were remitted, by fpecial privilege, 
to free churches and chapels ef the king’s foundation whieh 
were exempt from epifcopal jurifdiction. f 
EPISCOPALIANS, or Eriscorists, a name given 

to thofe who adhere to the church of England, and parti- 
cularly to the ecclefiaftical hierarchy, fuch as it was in the 
Romifh church before the Reformation ; whoaffe& the dif- 
eipline of bifhops, prieits, canons, the office, or liturgy, 
&c. and retain the greateft part of the canon law, with the 
decretals of the popes, more clofely than the Catholics them- 
felves of feveral countries ; though, as to matters of doc- 
trine, or faith, they agree in moft points with the Calvi- 
nifts, or Reformed. ; 

In Scotland, the principal diffenters are the Epifcopalians ; 
lay Epifcopatians enjoy all the fame civil privileges with 
thofe of the eftablihhed church. They are under no reftric- 
tions; tied to no tefts, but are employed. in all places of 
truft, upon taking the oaths to the government. But the 
epifcopal minifters are liable to feveral penal laws; many of 
them having been nonjurors. 
EPISCOPI Murra. See Murra. ; 
EPISCOPISSA, a word ufed by writers of the middle 

ages, to denote a bifhop’s wife. ! 
EPISCOPIUS, Simon, in Biography, a Dutch divine 

of the Arminian perfuafion, was born at Amfterdam in the 
year 1583. Having entered on his academical ftudies in 
the univerfity of Leyden in 1600, and graduated M. As in 
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1606, he purfued his theological fludies with great alidnity 5 
but on account of the difputes that fubfilled between the 
Gomarifts and Arminians, he found obftacles in the way of 
his admiffion to the miuitterial office, which the burgomaf. 
ters of Amfterdam wifhed him to affume. Difgutted by 
this illiberal treatment, he left Leyden in 1609, and re« 
moved to the univerfity of Franeker, where he had to con- 
tend with fimilar difficulties, on account of his attachment 
to the Arminian doétrines. In the year 1710, however, 
he was admitted to the profeflion of the miniftry, and ap- 
pointed to a church at Blefwyck, in the neighbourhood of 
Rotterdam. In the following year he appeared as one of 
the deputies at the conference held at the Hague, before 
the fates of the province, between fix anti-remon{trant 
and fix remonttrant minifters, where he diftinguifhed him- 
felf by his defence of the opinions of his party. In 1712 
he was chofen profeffor of divinity at Leyden, in the room 
of Gomarus, who furrendered that office. In this fitua- 
tion he conduéted himfelf with fingular prudence, as weil 
as ability, fo that he lived on terms of amity with Polyander, 
his colleague, who belonged to the party of Gomaritts. 
The controverfy concerning predeftination was at this time 
the occafion of great animofity ; and Epifcopius, and his. 
friends, were objeéts of enmity and perlecution to the de-- 
luded populace. Their condition was rendered more pe- 
rilous by the partifans of Maurice, prince of Orange, by 
whom they were calumniated, not only as heretics in. their 
theological fentiments, but as enemies to the proteltant re-- 
ligion, and to the United Provinces.» At length Maurice 
and the Gomarifts, of whom he was the head, fucceeded 
in obtaining a decree of the States for convening a national 
fynod; but the Arminians remoniftrated again{t the meet» 
ing of fuch a fynod, becaufe they well know that it would 
be compofed of their inveterate enemies, who on this oc» 
cafion would appear both as their accufers and their judges. 
However, it met at Dort in the year 1618, (See Synod of 
Dorrt,) and the bufinefs of the feffions was conducted as 
Epifcopius and his party apprehended. The ruling memé 
bers were invincible, and required implicit fubmiffon to their 
decifions. It was in vain that Epifcopius and his brethren 
demurred and remonftrated againft their proceedings. They 
were expelled from the fynod, and their caufe was tried 
during their abfence. The refult was a fentence, which 
charged them with peftilential errors, and with being cor- 
rupters of the true religion. This fentence was followed 
by their excommunication, a deprivation of their offices, 
ecclefiaftical and civil, a prohibition to exercife their mi- 
niftry, and befides fines and imprifonment, ban fhment 
from the territories of the republic. Accordingly Epifco- 
plus, as well as feveral of his adherents, retired to Antwerp, 
where he drew up various publications in defence of his 
opprefied party, fome of which are, “ A Confeffion ef 
Faith,” exprefled for the moft part in words and phrafes of 
fcripture: a treatife, entitled “ Antidotum adverfus Synos 
di Dordracene Canones,’”? and two letters, addrefled to 
Wadingus, a Jefuit, who .wifhed to feduce him. into his 
church, one on the rule of faith, and the other upon + 
the worfhip of images. In 1609, Epifcopius withdreve 
into France, and endeavoured to confirm and comfort 
his brethren, as well as to diffufe the Opinions for. which 
he fuflered, both by his correfpondence and publications; 
In 1626, after the death of prince Maurice, and the 
acceflion .of prince Frederick Henry, he returned to 
his native country, and enjoyed the benefits of tole« 
ration and tranquillity. The place of his fettlement. 
was Rotterdam, where he exercifed’ his minillry for 
about 8 years, and compofed feveral. pieces of a theo-, 
3 : logical 
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logical and. controverfial nature, which. were publifhed 
during his life and after his death. The Arminians, having 
remained for fome years unmolefted, eftablithed a college at 

Amflerdam, of which Epifcopius was the firft theological 
profeffor, and this appointment occafioned his removal to 

Amfterdam in the year 1634. In the honourable and dili- 
ent difcharge of the duties of this office, he continued 

till his death, which happened in 1643. Epifcopius was a 
man of folid and extenfive learning ; a cool and accurate 
judgment, a lively genius, and commanding powers of elo- 
quence. His controverfial pieces, though occafionally 
intermixed with unbecoming ardour and bitternefs, are ge- 

nerally diftinguifhed by a {pirit of candour and moderation. 
His chara&ter was highly exemplary. His fentiments coin- 
cided with thofe of Arminius, which he reduced into a 
fyftematic form, and recommended by the graces of com- 
pofition. His works, confifting of commentaries, theolo- 

ical inftitutions, controverfial treatifes, &c. form two vo- 
Bee: in folio; which were edited by Peter Curcellzus, 
who has prefixed an account of the author. A larger life 
of him was publifhed by Philip 4 Limborch, the fon of his 

brother’s daughter, written in the Dutch language, of which 

a Latin verfion appeared at Amfterdam in 1701. 8vo. 
Bayle. Mofheim. Moreri. Gen. Biog. 

EPISCOPUS Purrorum, bifhop of the boys, aludicrous 
kind of office, formerly exercifed in churches, in that 
called the feaft of fools, or the feaft of the kalends. See 

Boy Bisuor. 

EPISEMASIA, from emionussw, T fignify, in Medicine, 

is the very time that a difeafe firft feizes a perfon, and is 

properly called fignificatio. Blancard. 

EPISODE, Ewucodioy, from. emi, upons and Eig odos, 

entry, is commonly conceived to be a feparate incident, 

ftory, or aétion, which an hiftorian, or poet, inferts, and 

conne4ts with his principal ation ; to furnifh out the work 

with a greater diverfity of events ; though, in ftrictnefs, all 
the particular incidents whereof the action or narration is 
compofed, are called epifodes. 

Episope, in Dramatic Poetry, was the fecond part of the 
ancient tragedy. , a 

The origin and ufe of epifodes is deferibed by M. Hede- 
lin, and F. Boffu. Tragedy, in its original, being only a 

hymn fung in honour of Bacchus, by feveral perfons, who 

made a kind of chorus, or concert of mufic, with dancing, 

and the like; to diverfify the reprefentation a little, and 
divert the audience, they determined at length to divide the 
finging of the chorus into feveral parts, and to have fome- 
thing rehearfed in the intervals. 

At firft, a fingle perfon, or actor, was introduced, then 
two, then more; and what the ators thus rehearfed, or 
entertained the audience with, being fomething foreign, or 
additional to, or befide, the fong of the chorus, and no ne- 
ceffary part thereof, was called eazodiov, epi/ode. 

And hence tragedy came to confilt of four parts, the pro- 
logue, epifode, exode, and chorus. The prologue was all 
that preceded the firft entrance of the chorus, and concluded 
with the’ firft interlude, or choral ode, between the acts. 
The epifode, all that was interpofed between the fingings 
of the chorus, and extended in general from the firft to the 
lat of the interludes. The exode, all that was rehearfed 
after the chorus had done finging, or comprehended all that 
was faid after the laft interlude. And the chorus, was the 
grex, or company, that fung the hymn. See each of thefe 
articles. 

And as this recitation of the aétors was in feveral parts, 
and inferted in feveral places, it might either be confidered 
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together asa fingle epifode, confifting of fevera) parts; or 
each part might be called a diftinét epifode. 

Thefe feveral epifodes in the fame tragedy might either 
be taken from fo many different fubje&ts, or from the fame 
fubjet divided into a proper number of recitations, or in- 
cidents. 

To confider only the firft occafion, and inftitution of 
thefe foreign or additional pieces, it appears no ways 
neceflary, that they fhould be taken from one and the 
fame {fubje&; three or four recitations of different ac- 
tions, no wife related, or conneéted to each other, would 
eafe the aétors, and amufe the people, in the intervals 
of the chorus, as well as if they were all fo many parts 
of the fame ation, By degrees, what was at firlt only 
an addition to the tragedy, became the principal part 
thereof. Then the feveral pieces, or epifodes, began to 
he confidered as one fingle body which was not to haye 
parts, or members of different nature, and independent of 
each other. 

The beft poets took the thing in this light, and drew 
all their epifodes from the fame action ; which praétice was 
fo fully eftablifhed in Ariftotle’s time, that he lays it down 
as a rule. Thofe tragedies wherein this umity and con- 
nexion were not obferved, he called epifodic pieces. See 
TRAGEDY. > BY 

Episope, in Epic Poetry. The termepifode, by being 
tranfplanted from the ftage to the epopeeia, did not change 
its nature. All the difference Ariftotle makes between the 
tragic and epic epifodes, is, that the latter are more ample 
than the former. 

Ariftotle ufes the word in three different fenfes : the firft 
taken from the enumeration already made of the parts of 
the tragedy, wiz. prologue, chorus, epifode, and exode; 
whence it follows, that in tragedy, every thing is epifode 
that is none of the other parts; fo that as, among us, there 
are tragedies without either prologue, chorus, or epilogue, 
the tragic epifode includes the whole tragedy ; confequently 
the epic epifode mutt be the whole poem, in like manner; 
all there is to retrench from it being the propofition and in- 
vocation, which ftand in lien of the prologue. In this 
fenfe, the epopeia and tragedy have each only one epifode ; 
and if the parts or accidents be ill connected together, the 
poem will be epifodic and defective. f 

But farther, as all that was fung in the tragedy was called 
the chorus, in the fingular number, yet this fingularity did 
by no means prevent every part or diyifion of the fame 
from being called a chorus, without making feveral cho- 
ruffles; fo it was with the epifode; each incillene, and part 
of the fable and aétion, is not only a part of the epifode, 
but it is an epifode itfelf. 

The term epifode, therefore, in this fenfe, fignifies every 
part of the aétion expreffed in the plan, or firft draught of 
the fable; as the abfence and wanderings of Ulyffes, the 
diforders in his family, and his prefence, which retrieved 
and fet all to rights again. 

Ariftotle furnifhes us with a third kind of epifode ; in 
fhewing that what is contained and expreffed in the firft 
plan of the fable is proper, and that all the reft is epifode. 

By proper he means what is abfolutely neceffary ; and by 
epifode, what in one fenfe is neceffary, and in another not 5 
fo that the poet isat liberty to ufe, or let it alone. 

Thus, Homer, having’ made the firft draught of the 
fable of his Odyffey, was not at liberty either to make 
Ulyffes abfent from his country, or not. His abfence was 
effential; and therefore Ariftotle 1anks it among the things 
he calls proper. But he does not beftow that appellation 
on the adventures of Antiphates, Circe, the Sirens, Scyllay 

Charybdis, 
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Charybdis, &c, 'The poet was at liberty to have left thefe 
alone, and to have chofen others in their room; fo that 
they are epifodes diftiné from the firlt aGtion, to which 
they are not immediately neceilary. 

The third fenfe of the word epifode comes to the fecond: 
all the difference between them is, that what we call epi- 
fode in the fecond fenfe, is the ground or plan of the epi- 
fode in the third ; and that the third adds to the fecond cer- 
tain cireumltances which are only probable, and not necef- 
fary, as the places, princes, and people, among whom 
Ulyffes was cait by Neptune. 

It muft be added, that in an epifode in the third fenfe, 
the incident, or epifode in the firft fenfe, whereon it is 
grounded, is to be extended and amplified ; otherwife, 
an eflential part of the a€tion and fable does not become 
an epifode. 

Laitly, it is in this third fenfe that we are to underftand 
that precept of Ariftotle, not to make the epifodes till after 
the names of the perfons have been chofen. Homer would 
not have {poken of the fleets and fhips as he has done, if, 
in lieu of the names of Achilles, Agamemnon, and Iliad, 
he had chofen thofe of Adraftus, Capaneus, and Thebaid. 

Upon the whole, the term epifode, in the epic poem, 
as uled by the father of the critics, Ariftotle, does not 
fignify any foreign or accidental adventure ; but the whole 
narration of the poet, or a neceflary and effential part of 
the action and fubject, amplified with probable circum- 
ftances. 

Thus Ariftotle enjoins that the epifode be not added to 
the aétion, or fetched from elfewhere; but that it be a part 
of the aétion; and never ufes the word adding, in {peaking 
of epifodes, though it occurred fo naturally to his inter- 
preters, that they have generally ufed it in their tranflations 
and comments. He does not fay, that after laying the plan 
and choofing the names, the poet is to add the epifodes ; 
but ufes the derivative of the word epifode, eaisodev, as if 
in Englifh we fhould fay epifodify his a&tion. 

From what has been faid, we may venture to define epi- 
fodes to be neceffary parts of the aCtion, extended and filled 
up with probable circumftances. Now an epifode is only 
a part of an action, and not a whole action ; and this part 
of the action, which is the bafe or ground of the epifode, 
muft not, when epifodified, retain any thing of the fim- 
plicity which it had when firit exprefled in general, in the 
plan of the fable. 

The fubjeé&t of a poem may be lengthened two ways ; 
either by the poet’s making ufe of a great many of his epi- 
fodes ; or by his amplifying and giving a greater extent to 
every one. By this latter method, chiefly, it is, that the 
epic poets lengthen their poems much beyond the dra- 
matic. It muft be added, that there are certain parts of an 
aétion, which of themfelves do not naturally prefent or af- 
ford more than one epifode; fuch as the death of He&or, 
of Turnus, or the like: whereas there are other. parts ot 
the fable more copious and fertile, and which oblige the 
poet to make diverfe epifodes on each, though laid down 
in the firft plan with as much fimplicity as the reft: fuch 
are the battles of the Trojans and Grecians, the abfence of 
Ulyfles; the meandering of /Eneas, &c. For Ulyffes’s 
sbiecee fo many years from his own country, required his 
prefence elfewhere; and the defign of the fable was:to 
throw him into feveral dangers, and different countries. 
Now each peril, and each new country, furnifhed an epi- 
fode, which the poet might ufe if he pleafed. 

The refult of the whole is, that epifodes are not actions, 
but parts of aétions ; that they are not added to the action 
and matter of the poem, but make the action and matter 

EPL 

themfelves ; that of courfe they are not to be fetched 
from elfewhere, but raifed from the ground or bafis of 
the aGtion; that they are not united and conneéted with 
the action, but with one another; that all the parts of 
an action are not fo many epifodes, but only fuch as are 
amplified, and attended with particular circumftances ; 
and laftly, that their union with each other is neceflary 
in the ground of the epifode, and probable in the cir- 
cumttances. 

Epifodes, fays Dr. Blair, (Le€tures. vol. iii.), as the 
term is now underftood, are certain actions, or incidents, 
introduced into the narration, conneéted with the principal 
action, yet not of fuch importance as to deftroy, if they 
had been omitted, the main fubje&t of the poem. Of this 
nature are the interview of Hetor with Andromache, in 
the Iliad; the ftory of Cacus, and that of Nifus and 
Euryalus in the Aeneid; the Adventures of Tancred with 
Erminia and Clorinda, in the Jerufalem; and the profpect 
of his defcendants exhibited to Adam, in the laft books of 
Paradife Loft. Such epifodes as thefe, are not only per- 
mitted to the epic poet; but, provided that they be pro- 
perly executed, are great ornaments to his work. The rules 
that ferve to regulate them are fuch as follow: they muft 
be naturally introduced, and have a fufficient connection 
with the fubje& of the poem; they muft feem to be infe- 
rior parts belonging to it, and not mere appendages annexed 
toit. In the next place, epifodes ought to prefent to us 
objects of a different kind, from thofe which go before, and 
thofe which follow, in the courfe of the poem. For epi- 
fodes are introduced into an epic compoiition, principally 
forthe fake of variety. Lafly, as an epifode isa profeffed 
embellifhment, it ought to be particularly elegant and well- 
finithed; and, accordingly, it is, for the moft part, in 
pieces of this kind, that poets put forth their ftrength. 
The epifodes of Taribezus and Ariana, in Glover’s Leoni- 
das; and of the death of Hexcules, in the Epigoniad, are 
the two greateft beauties in thefe poems. With regard to 
epifodes in didaétic poetry; fee Dipactic Poetry. 
EPISODIC, in Peetry. A fable is faid to be epifodic, 

when it is fwelled with unneceffary incidents ; and its epi- 
fodes are net neceffarily, nor properly, conneéted with each 
other. 

Aaniftotle lays it down, that thofe trazedies are moft de- 
fe&tive, whofe epifodes have no conneétion, or dependence 
on each other, which he calls epifodic, g. d. fuperabundant 
in epifodes; becaufe fo many little epifodes can never 
compofe one whole one, but neceffarily remain in a vicious 
plurality. 

If an epifode be ufed, the names and circumftances 
whereof are unneceffary, and whofe ground and fubje@ 
make no part of the action, that is, of the matter of the 
poem, fuch an epifode renders the fable epifodic. This ir- 
regularity is difcovered, when one may take away a whole 
epifode, without fubltituting any thing in its room; and 
yet leave no chafm, or defeét, in the poem. The hiftory’ 
of Hypfipule, in Statius’s Thebaid, affords an inftance of 
thefe faulty epifodes. If the whole ftory of that illuftrious’ 
nurfe were retrenched, the fequel of the principal a@tion 
would be the better for it. Nor would any body imagine 
he had forgot any thing, or that there was any member of 
his action wanting. Boffu, and Arift. Poet. cap. 9. 
EPISPASTIC, from ix and oméw, J draw, in Medie 

cine, a term denoting the quality of thofe fubftances, 
which, when applied to the fin, draw the humours to the 
part, or excite inflammation and vefication in it. The 
word, therefore, is nearly fyngnymous with veficatory, or 
bliftering, See Buister, 
die EPIS. 
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EPISPHERIA, from em and chase, a fphere, in 
Anatomy, are windings and turnings in the outer fubftance 
of the brain, that the fanguiferous veflels may pafe more 
fecurely. 
EPISTABE, in, Botany, a name given to the cufcuta 

or dodder, found growing on the plant {tebe of the ancient 
Greeks. See Eripuxos. 
EPISTAPHYLINUS, in Anatomy, a name under 

which the azygos uvule mufcle has been defcribed. It will 
be found, in different writers, under the names of ftaphy- 
linus, columelle mufculus teres, mufculus uvulz, or mufcle 
de la luette. It is defcribed in the article DecuuTition. 
EPISTATES, Ewiszrec, derived from ea, over, and 

isnt, I fiend, in Antiquity, a perfon who has the command 
and direction of an affair, or of a people. 

The term is of confiderable ufe, in {peaking of the go- 
vernment of Athens, where the epiftates was the ferator 
in command for that day, or whofe turn it was to prefide 
that day. The conftitution was this: the ten tribes of 
Athens formed by Clifthenes, elected every year by lot, 
each of them, fifty fenators, which made a fenate of five 
hundred. Every tribe had the precedence in its turn, and 
furrendered it again fucceffively to another. The fifty 
fenators in office were called prytanes; the particular place 
where they aflembled, prytaneum, and the term, or dura- 
tion of their office, viz. thirty-five days, prytanea. During 
thefe thirty-five days, ten of the fifty prytanes prelided 
weekly, under the name of proedri; and of thefe proedri 
there was one to prefide each day of the week, under the 
title of epiftates. 

No perfon was allowed to nold his office more than once 
in his whole life, left he Should acquire too much the tafte 
of dominion: the fenators.of all the other tribes ftill voted, 
according to the order the lot had given them; but the 
prytanes laid the bufinefs before them, and the epiflates 
took their votes and epinions. 

It muft be added, that of the ten proedri, of each week, 
there were but feven that would prefide each his day in 
the quality of epiftates; the ten proedri ele&ted the feven 
rytanes. 
EPISTA‘XIS, from exiclafw, inffillo, in Surgery, hes 

morrhage from the nofe. 
When bleeding from the nofe takes place in fuch a degree 

as to be dangerous, or likely to bring on exceflive debility, 
the further effufion of blood may be ftopped in the following 
mamer. Roll a confiderable piece of lint round.the end of 
a probe; wet it completely through with a ftrong folution 
of the zincum vitriolatum ; introduce it into the noitril, and 
preis it as ilrongly as poffible againft the part whence the 
blood ifues. As foon as the blood ceafesto flow, we 
may conclude that the preffure as on the bleeding point. 
This plan generally fucceeds. 

When the blood, however, flows from fome point which 
lies very deeply in the noftril, it might be found impracti- 
cable to make prefiure exaétly on the bleeding veflels. At 
all events, .we may then pafs a piece of catgut through the 
noftril, and bring it out of the mouth, from the fauces, by 

means of a pair of common forceps. A tent of lint may 
next be faftened to the ligature, and drawn backward 

through the mouth into the nofe, fo as.completely to flop 

up the pofterior opening of the noftril. The front aperture 
may be eafily filled with a proper doffil of lint. In this 
maaner, itis clear that no further hemorrhage can happen, 
as the blood cannot poffibly find its way outward. 
EPISTEMONARCH, derived from evisnun, know- 

» ledge, and xpyn, command, a dignitary, in the Ancient Greek 
Church, appointed.to watch over the aGions of the church, 
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and to ‘intfpec or fuperintend every thing relating to the 
faith, in quality of a cenfor, His office an{wered pretty 
much to that of magifter facri palatii at Rome. 
EPISTHO'TONOS, from exisdz, forwards, and revs, 

to extend, in Surgery, a {pecies of tetanus, in which the 
body is bent forwards. See Tetanus. 
EPISTITES, from exipns, I keep of, in Natural Hj 

tory, the name of a ftone, defcribed by the writers of 
middle ages, as being of a beautiful red, and fhining very 
elegantly. It was renowned for its many niagical virtues, 
according to the idle tradition of thefe times; they faid it 
drove away all noxious animals, and kept off ftorms from the 
lace where any one was who had it about him. 
EPISTLE; a letter miffive. 
The word is formed of umismarw, I fend. 
The term epiftle is: now fearcely ufed, but for letters 

wrote in verfe, and letters dedicatory. 
In fpeaking of letters written by moderns, or rather in 

the modern languages, we never ufe the word epiftle. 
Thus, we fay, the letters, not epiftles of the cardinal 
D’Offat, of Voiture, of Balzac, of Howel, of Pope, &c.: 
but thofe wrote by the ancients, or rather in the ancient lan- 
guage, we call epiitles; as the epiftles, not letters in Ci- 
cero, Pliny, Seneca. The epiftles of St. Paul, St. Peter, 
St. Joha, &c. to the Romans, Corinthians, &c. 

A Table of St. Paul’s Epiftles, in the order of time, 
with the places where, and the times when they were 
written. ; 

Epiftles. Places. oh. D. 
1 Theffalonians Corinth 
2 Theffalonians § ~°""" r a 

F Corinth, or § Near the end of 52 
pe me Ephefus i the beginzing of : 3 
1 Corinthians Ephefus The beginning of 56 
1 Timothy Macedonia 56 

Titus § Macedonia, or Before theend of 56 
: near It 3 

2 Corinthians Macedenia About O&ober 57 
Romans Corinth About February 58 
Ephefians Rome About April 61 
2 Timothy Rome About May 61 
Philippians Rome Before the end of 62 
Coloffians Rome Before the end of 62 
Philemon Rome Before the end of 62 
Hebrews Rome, or Italy Inthe {pring of 63 

A Table of the Seven Catholic Epiftles, fo @alled becaufe 
they were written to Chriftians in general, and the Re- 
velation, with the places where, and the times when they 
were written. 

Epilftles. Places, 1. 
The Epiltle of St. James Judea 61 or beginning of 62 
The 2 Epiftles of St. Peter Rome aay ss 
St. John’s 1ft Epittle Ephefus About 80 
His 2d and 3d Epiftles | Ephefus Between 80 and.go 
The Epiitle of St. Jude Unknown 60 or 65 
The Revelation of St. Patmos, or: 5 

John Epheifus . 95 or 96 
See Lardner’s Credibility of the Goipel Hiftory, vol. xvi. 

and vol. xvii. e 
Learned writers\are not abfolutely agreed as to.the dates 

of thele feveral epiftles, nor the places whence they were 
written. It would lead us too far to examine and produce 
the various, authorities and arguments that have been ufed 
for fettling thefe particulars: we fhall only mention that 
Dr, Doddridge dates the 1ft Epiftle to the Corinthians : : 

about 

at 

a OOO! se tier gay 
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about the year 573 and the 2d Epiftle in 58 } thofe to the 
Ephefians, Philippians, Coloffians, and Philemon, in 63 5 
the ift to Timothy, in 58 or 653 the 2d to ‘l'imothy, in 
66 or 67; the Epittle to Titus, between St, Paul’s firft and 
fecond imprifonment at Rome; the Upiltle’ of St. James, 
in 60 or 61; the iit of Peter in 61; the 2d, in 67; that 
of St. Jude, fome time after the 2d of Peter, according to 
Dr. Mills, in the year 90. As to the general defign of 
thefe feveral epiftles, it is obferved by Dr. Doddridge, who 
is defervedly efteemed an excellent and ufeful expofitor, that 
the [piftle to the Romans is intended to fix in the minds of 
the Chriitians, to whom it is addreffed, a juft fenfe of the 
excellency of the gofpel, and to engage them to aé& in a 
manner agreeable to their profeffion of it ; the Epiftles to the 
Corinthians are defigned to refolve fome important queries 
propofed by them, and to correct the various criminal ir- 

© repularities and diforders, of which they were guilty: the 
principal defign of the Epiftle to the Galatians was to affert 
and yindicate the apoitle’s authority and doétrine, and to 
<onfirm the churches of Galatia in the faith of Chrift, efpe- 
cially wih refpeét to the important point of juftification ; to 
expofe the errors that were introduced among them, and to 
revive thofe principles of Chriltianity which he had already 
taught them. In the Epiftle to the Ephefians, that apoftle 
endeavours to eftablifh them in the faith ; and to this end to 
give them more exalted views of the divine love and the 
excellence of Chrift; to fhew them that they were now, 
though Gentiles, made partakers of equal privileges with 
the Jews; to encourage them, by his own example and con- 
cern for their welfare; and to engage them to the practice 
of duties becoming their Chriftian charaéter. The Epiftle to 
the Philippians is defigned to comfort them under the con- 
cern they felt on his account ; to check a party-fpirit that 
had broke out among them, and to promote union and af- 
fection ; to guard them againft the fedution of judaizing 
teachers ; to fupport them under their trials, and to infpire 
them with an ambition of excelling in ornamental and diftin- 
uifhed attainments. The Epiftle to the Coloffians is de- 

Eened to excite them to a temper and conduét worthy of 
their facred character, and to fecure them from the influ- 
ence of thofe Pagan fophifts or Jewifh ba ake: who en- 
deavoured to feduce them from the purity of the Chriftian 
faith. The two Epiftles to the Theflalonians are intended 
to confirm them in their adherence to the Chriftian faith, 

ge them, from the fufferings they had already 
extraordinary chara¢ter they had hitherto 

ke great advances, and to excel {till more 
virtue ; and alfo to rectify fome erroneous 
ley entertained about the coming of Chrift, 

cipline ‘The firft Epiltle of Timothy was partly intended 
to dire&t him in managing the affairs of the church, and 
choofing proper perfons for the various offices it vequired ; 
and partly to caution him againft the influence of judaizing 
teachers, to urge him to pay a conftant regard to the in- 
terelts of practical religion, and to animate him to diligence, 
fidelity, and zeal. he fecond epiftle prepares Timothy 
for the fufferings that awaited him, forewarns ‘him of the 
apoflacy that was beginning to appear in the church, and 
‘animates him to the perfevering difcharge of every part of 
the minifterial office. The Epiftle to Titus contains a 
yariety of prudent inftructions’ and cautions. The defign 
of the Epiftle to the Hebrews was to confirm the Jewith 
Chriftians in the faith and praétice of the gofpel, which 
they might be in danger of deferting through the infinuation 
or ill-treatment of their perfecutors. St. James, in his 
epiftle, aims to correct thele errors both in doctrine and 
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practice into which the Jewifh Chriftians had fallen, which 
might otherwife have produced: fatal confequences ; and 
then to eflablith the faith, and animate the hope of fincere 
believers under their prefent and approaching fufferings. 
The Epiftles of St. Peter are defigned to induce the Chrif- 
tian converts in various parts of the world to maintain a 
condué inoffenfive and amiable; to fupport them under 
their trials, and to encourage their conftancy, notwith{tand- 
ing the artifices of falfe teachers, and the perfecution of 
their moft inveterate enemies. The leading defign of St. 
John in his firft epiftle, is to evince the vanity of faith 
feparate from morality ; to infpire the minds of Chrittians 
with mutual charity, and to guard them again{t the fnares 
and efforts of Antichrift, and of all who were endued with 
his fpirit. The Epiftle of Jude defcribes the characters of 
the falfe teachers, reprefents the divine judgments which 
fuch perfons had reafon to expect, and thus cautions Chrif- 
tians againft being perverted by them. See Deddridge’s 
Fam. Expofitor, vol. iv. v. and vi, in the general introduc. 
tion prefixed to each epiltle. See alfo an account of the 
writers of thefe epiftles, and of the churches to which they 
were addrefled, 
‘Epistye, Poetical, a {pecies of didaGtic poetry, the fub- 

jets of which are the manners and charaéters that occur in 
ordinary life, and that require to be treated with fomewhat 
of the eafe and freedom of converfation. When thefe 
epiltles are employed on moral and critical fubje&s, they 
feldom rife into a higher ftrain of poetry than /atires, which 
fee. Many other tubje&ts may be difcuffed in the form of 
an epiltle; fuch as love poetry, or elegiac ; fpecimens of 
which occur in Ovid’s “ Epiftolea Heroidum,” aud his 
“ Epiitole de Ponto.’? As thefe works are defigned to be 
merely fentimental, and their merit confitts in being proper 
expreflions of the paffion or fentiment which forms the 
fubjeét, they may aflume any tone of poetry that is fuited 
to it. But didaétic epiftles feldom admit of much elevation. 
The poet, commonly reftricting himfelf to obfervations on 
authors, or on life and charaéters, and not intending to 
compofe a formal treatife, or to confine himfelf ftri€tly to 
regular method, gives {cope to his genius on fome particular 
theme, which, at the time, has prompted him to write. 
Much of the grace of this kind of writing confifts in a fpirited 
concifenefs, which gives to fuch compofition an edge and 
livelinefs, that ftrike the fancy and keep attention awake. 
Much of their merit depends alfo on juit and happy repre- 
fentations of characters. Unfupported by thofe high beau» 
ties of defcriptive and poetical language, which adorn other 
compolitions, the reader expeéts them to entertain him with 
lively paintings of men and manners ; and therefore in thefe 
a eertain {prightlinefs and turn of wit find their proper place, 
and contribute to the beauty and effeét. Of this kind of 
poetry Mr. Pope’s ethical epiftles furnith an almoft perfeét 
model. In thefe his wit difcovers itfelf to fuch a degiee as 
to give a proper feafoning to grave reficétions. His paint- 
ings of charaéters are natural and lively ; and, never was any 
writer fo happy in that concife {pirited ftyle, which gives 
animation to fatires and epiftles. Tis rhyme likewife adds 
to the ftyle an elevation which otherwife it could not have 
poffelfed, while at the fame time he manages it fo artfully, 
that it never appears in the leaft to incumber him, but, on 
the contrary, ferves to increafe the livelinefs af his manner. 
In this {pecies of writing, eafe and elegance are the diftin- 
guifhing charg éters 5 nothing, therefere, fhould be forced 
or unnatural, laboured or‘affeéted, but every part of the 
compofitton fhould manifeft an eafy, polite, and uncon. 
ftrained freedom. ; 
EPISTOLARES, among the Romans, upder-fecreta- 
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ries to the  magitter ferinii epiftolarum,”’ or fecretary who 
wrote the emperor’s leters. ‘They were thirty-four in num- 
ber. See Macisrer. , 

_ EPISTOLARY, a term ufed in the phrafe epiftolary 
flyle. As the matter of an epiftle is the fame with that of 
converfation, it fhould not differ in the manner of expreffion ; 
aud, therefore, all pomp and ftudy of language ere not only 
needlefs but very improper: the moft plain and eafy way of 
conveying our thoughts muft certainly be beft, as being molt 
natural, Purity in the choice of words, and juftnefs of con- 
ftruétion, joined with perfpicuity, are the chief properties 
of this ftyle : to which purpofe Cicero obferves, ‘ that in 
writing letters we make ufe of common words and expref- 
fions.”? (Ad Fam. lib. ix. cap. 21.) And Seneca fays, 
© T would have my letters be like my difcourfes, when we 
either fit or walk together, unftudied and eafy.”” (Ep. 75. 
ad Lucill. ) 

The firft and fundamental requifite in epiftolary writing 
is to be natural and fimple, for a {tiff and laboured 
manner is as bad in a letter as in converfation. This does 
not banifh {prightlinefs and wit. Thefe are graceful in letters 
as well as in converfation ; when they flow eafily, and with- 
out being ftudied ; when employed fo as to feafon, and net 
to clog. A_perfon, who either ia conyerfation or in letters 
affects to fhine and fparkle always, will not pleale long. 
The ftyle of letters fhould be neat and correct, but not too 
highly polifhed. Nicety about words betrays ftudy ; and 
on this account mufical periods, and appearances of number 
and harmony inarrangement, fhould be carefully avoided in 
letters. Thofe that are written with the greateft facility 
are commonly the beft. Neverthelefs, it fhould be remem- 

bered, that the eafe and fimplicity of epiftolary writing are 
not to be underftood as importing entire carelefsnefs. In 
writing to the molt intimate friend, a certain degree of at- 
tention, both to the fubje& and the ftyle, is requifite and 
becoming. The firft requifite both in converfation and 
correfpondence, is to regard all the proper decorums, which 
our own character, and that of others demand. An im- 
prudent expreffion in converfation may be forgotten and pafs 
away; but with the pen in hand, we fhould remember the 
well-known adage, ‘¢ Litera feripta manet.”” 

As the fubjeéts of epiftles are various, they will neceflarily 
acquire fome variety in the manner of expreffion. If the 
fubjeé&t be weighty and momentous, the language fhould be 
ftrong and folemn ; in things of a lower nature, more free 
and eafy ; and upon lighter matters, jocofe and pleafant. 
Tn exhortations, it ought to be lively and vigorous ; in con- 
folations, kind and compaffionate; and in advifing, grave and 
ferious. In narratives, it fhould be clear and diltinét; in 
requeits, modelt ; in commendations, friendly, without adu- 
lation ; in profperity, chearful ; and mournful, in advertity. 
In a word, the ftyle ought to be accommodated to the par- 
ticular nature of the fubje&t about which it is converfant. 
Although there fhould be nothing very confiderable in 
the fubje& ; yet if the fpirit and turn of the corref{pondence 
be agreeable, if the letters be written in a {prightly manner, 
and with native grace and eafe, they may {till be entertain- 

ing, more efpecially if there be any thing to intereft us in 
the chara&ters of thofe who write them. As letters from 
one friend to another make the neareft approach to conver- 
fation, we may expeé to fee more of character difplayed in 
thefe than in other produétions, which are ftudied for pub- 
lic view. We are pleafed with beholding a writer fo fi- 
tuated as to allow him to be at his eafe, and to give occa- 
fional yent to the overflowings of his heart. Befides, the 
different character of the perfon, to whom the letter is 
written, requires a like difference in the modes of expref- 
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fion, Superiors fhould be addreffed with refpe&; infe, 
riors, with courtefy ; and equals, with civility. Old men 
and young, the grave and facetious, courtiers and philofo- 
phers, friends and ftrangers, require fome yariety in the 
mode of addrefs. The epiftles of Cicero, the ftyle of which 
is plain and fimple, and yet pleafant and engaging, farnith 
a proper model in this refpect. They are the moft valua- 
ble collection of letters in any language, as they are letters 
of real bufinefs, written to the greateft men of the age, 
compofed with purity and elegance, but without the leat 
affectation ; and, what adds greatly to their merit, written 
without any intention of being publifhed to the world, 
Pliny’s letters are elegant and polite ; and exhibit a very 
pleating and amiable view of the author; but, aceording to 
the vulgar phrafe, they {mell too much of the lamp. They 
are too elegant and fine: and the author feems to be cafting 
an eye towards the public, when he is appearing to write 
only to his friends. His ftyle abounds fo much with turns 
and quibbles upon the found of words, as to render it more 
{tiff and affected than agrees with converlation, or than qa 
man of fenfe would choofe to ufe in difcourfe, if it were in 
his power. ‘This, indeed, was owing to the age in which 
he lived, at which time the Roman sinnueiee was funk into 
puns, and an affectation of wit ; for Pliny was otherwife a 
man of fine fenfe and great learning. We need not here re- 
commend Melmoth’s tranflation of the letters of Cicero and 
Pliny. The moft diftinguifhed colleGion of letters in the 
Englifh language is that of Mr. Pope, Dean Swift, and 
their friends ; publifhed partly in Mr. Pope’s works, and 
partly in thofe of Dean Swift. Many letters in this collec- 
tion are written with eafe and a beautiful fimplicity. Tthofe 
of Dr. Arbuthnot deferve this commendatiun. Dean 
Swift’s are unaflected. Several of lord Bolingbroke’s and 
of bifhop Atterbury’s letters are mafterly. Mr. Pope’s 
are too artificial, Amony the French in the laft age, Bal- 
zac and Voiture weie the two moft celebrated epiftolary 
writers. Balzac’s periods are fwelling, and his yle pom- 
pous; fo that his reputation foon declined. Voiture con- 
tinued for a long time a fayourite author. His compofition 
is extremely {parkling ; he manifefts much wit, and trifles 
agreeably. His only fault is, that he is too open and pro- 
feffed a wit, to be thoroughly agreeable as a letter-wniter, 
The letters of Madam de Sevigné are now efteemed the 
moft accomplifhed model of a familiar correfpondence, 
Trifling as are their {ubje€ts, and overloaded as they are 
with compliments, they thew fuch perpe fprightlinefs, 
they contain fuch eafy and varied narrat d fo many 
ftrokes of the moft lively and beautiful -perfeGily 
free from any affectation, that they are juftly entitled to 
high praife. The letters of lady Mary Wortley Montague 
poffefs much of the French eafe and vivacity, and retain 
more the character of agreeable epiftolary ftyle, than per- 
haps any letters which have appeared in the Englifh lan- 
guage. Ward’s Orat. vol. ii, p. 213, &c. Blair’s Le&. — 
vol. iii. Le&. 37.. See Styxe. 

Epistrovary is fometimes alfo applied to authors who © 
have wrote epiftles or letters. The principal epiftolary 
authors are Sidonius Apollinaris, Tully, the younger Pliny, 
Seneca the philofopher, Petrarch, Politian, Bufoequius, — 
Erafmus, Lipfius, Muretus, Afcham, Milton, Petau, Launoi, 
Sarau, Balzac, Voiture, fir W. Temple, Lyttelton, &c, 
&c. See the preceding Article. 

EPISTOMIA, in Anatomy, are the utmoft gapings and 
meetings of veflels. ; 

EPISTOMIUM, Ezisopio, from ea, upon, and sou, 
mouth, in Hydraulics, a plug or inftrument, by the application — 

whereof 
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_ whereof the orifice of a veffel may be opened and fhut again 
at pleafure. 
i PISTROPHE, Emicpo$n, in Rhetoric, a figure wherein 
~ that which is fuppofed of one thing is flrongly affirmed 

of another, and the repetition of the fame word’ occurs at 
~ the end of each member or fentence. 

«¢ Since concord was loft, friendfhip was loft, fidelity was 
Joft, liberty was loft, all was loft.”? Au&. ad Herenn. lib. iv. 

eap. 13. See alfo 2 Cor. xi. 22. 
_ EPISTROPHEUS, in Anatomy, from ex, upon, and 
sp:dw, turn, a name given to the fecond vertebra of the 

_ neck, round a particular procefs of which the firft vertebra 
turns, See Spine. 

EPISTY LE, Exisvav, from ex, upon, and -v?.0;, column, 
in the Ancient Archite@ure, a term uted by the Greeks tor 
what we call architrave, viz. a maflive ftone, or a piece of 
wood, laid immediately over the capital of a column. 

The epiftyle is the firft or lowefl member of the entabla- 
ture, 

_ EPITAPH, Exiraiov, from ex, upon,and roGos, fepulchre; 
-a monumental infeription, in honour or memory of a perfon 
_defun& ; or an infcription esgraven or cut on a tomb, to 
mark the time of a perfon’s deceafe, his name, family, and 
ufually fome eloge of his virtues or good qualities. 

At Sparta, epitaphs were only allowed to people who 
died in battle. Boxhornius has made a colleCtion of epitaphs, 
not very ample, but exceedingly well chofen. F. Labbe 
has likewife given a colleGtion of the like kind m French, 
intitled, “* Trefor des Epitaphes.’? Camden, Weaver, and 
Toldervy, have done fomething in the fame way with our 
Englifh epitaphs. 

In epitaphs, the dead perfon is fometimes introduced by 
way of profopopeia, {peaking to the living ; of which we 
have a fine inftance, worthy the Auguftan age, wherein the 
dead wife thus befpeaks her furviving hafband, 

« Tmmatura peri: fed tu, felicior, annos 
Vive tuos, conjux optime, vive meos.”’ 

‘The French have a proverb, ** Menteur comme une 
epitaphe; He lies like an epitaph ;”? an allufion to the 
a ordinarily contained therein, which are not always 
over-jutt. 

Epirarn, is alfo applied to certain eloges, either in 
rofe or in verfe, compofed witheut any intent to be en- 

graven on tombs. 
The elegance of an epitaph confifts in a nervous and ex- 

preflive brevity, and it is fometimes clofed with an epi- 
ere point. It is obferved by Dr. Johnfon, in his 
life of Pope, that the difficulty of writing an epitaph con- 
fits, in giving a particular and appropriate praife. This, 
e fays, is not always to be performed, whatever be the di- 

ligence or ability of the writer; for the greater part of 
mankind have no charaéter at all, or little that diftinguifhes 
them from others equally good or bad ; and, therefore, no- 
thing can be faid a them, which may not with equal pro- 
priety be applied to a thoufand more. 

In the Anthologies, or collections of epigrams, we have 
abundance of epitaphs, fome of them ludicrous and fa- 
tirical, others grave. For a {pecimen, we fhall here add a 
very beautiful one, compofed by Mr, Cowley, on himfelf, 
to be put in a little country-houfe, whither he retreated 
from the court and town safyend his laft days, 

“ Hie, O viator, fub lare parvulo, 
Couleius hic eft conditus, hic jacet 

Defunétus humani laboris 
Sorte, fupervacuaque vita 
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Non indecora pauperie nitens, 
Et non inerti nobilis otio, 

Vanoque dileétis popello, 
Divitiis, siete hoftis. 

Poffis ut illum dicere mortuum, 
En terra jam nunc quantula fufficit 

Exempta fit curis, viator, 
‘Terra fit illa levis, precare. 

Hine fparge flores, fparge breves rofas ; 
Nam vita gaudet mortua foribus ; 

Herbifque odoratis corona 

Vatis adhuc cinerem calentem.’! 

The following epitaphs, befides many others, are worth 
recording. ‘That of Alexander: 

“¢ Sufficit huic tumulus, cui non fufficeret orbis.’? 

That of Newton ; 

« Tfaacum Newton 
Quem immortalem 

Teftautur Tempus, Natura, Celum, 
Mortalem hoc marmor 

Fatetur.”’ 

That of Dryden: 

&¢ Dryden.” 

Similar to which is that which the Italians have annexed 
to the tomb of Taffo: 

s¢ Les os du Taffe.”? 

The following epitaph on the fifter of fir Philip Sidney, 
the countefs of Pembroke, and faid to be written by .the 
ae Ben Jonfon, is diftinguifhed by its admirable con- 
clufion ; 

“‘ Underneath this noble marble hearfe 
Lies the fubje& of all verfe, 
Sidney’s filter, Pembroke’s mother; 
Death, ere thou haft kill’d another 
Fair, and learn’d, and good as fhe, 
Time fhall throw a dart at thee.’’ 

The following alfo by the fame author is well knowns 
and has been much admired: 

** Underneath this ftone doth lie 
As much virtue as could die; 
Which, when alive, did vigour give 
To as much beauty as could live.”? 

Another epitaph, by Dr. Samuel Johnfon, on a celebrated 
mufician, deferves to be recorded, as it is equalled by fews 
and furpafled by none, 

“ Philips! whofe touch harmonious could remove 
The pangs of guilty pow’r and haplefs love, 
Reft here, diftreft by poverty no more ; 
Find here that calm thou gav’ft fo oft before ; 
Sleep undifturb’d within this peaceful fhrine, 
Till angels wake thee with a note like thine.”? _ 

The following epitaphs are {pecimens of the fatirical or 
ludicrous kind ; 

Prior on himfelf, ridiculing the folly of thofe who valne 
themfelves on their pedigree. 

& Nobles and heralds, by your leave, 
Here lie the bones of Matthew Priar, 
The fon of Adam and of Eve; 
et Bourbon or Naffau go higher.” 

Yy2 On 
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Ona Mifer, 

# Reader, beware of immod’rate love of pelf ; > 
3 : a a, We 

Flere lies the worit of thieves, who robb’d himfelf.”? 

A fimilay epitaph by Dr. Swift. 

¢ Beneath this verdant hillock lies 
Damer, the wealthy and the wife. 

His heirs, that he might fafely reft, 
Have put his carcafe in a cheft; 

The very chelt; ta which, they fay, 

His other felf, his money, lay, 

And if his heirs continue kind 
To that dez felf he left beh ad, 

I dare believe that four in five 
Will think. his bette half alive.” 

We fhalthere fubjoin the epitaph of the ingenious and 

Jaborious author of the Cyclopedia, from his tomb in the 

cloifters of Weltminfter Abbcy, on the north fide, written 

by himfelf; 

s¢ Multis. pervulgatus, 
Paucis notus; 

Qui vitam inter lucem et umbram, 
Nec eruditus, nec idiota, 

Literis deditus tranfegit ; fet ut homo 
Qui humana nihil'a fe-alienum putat, 

‘Vita fimul. et laboribus funcius, 
Hic requiefcere voluit 
Epyraim CHAMBERS, 

RS. Ss! ‘ 
Obiit 15 Maij, 1740.’* 

In Englifh thus + 

«. Hreard of by many, 
Known to few ; 

Who led alife between fame and ‘obfcurity 5 

Neither abounding, nor deficient in learning ; 

Devoted to-ftudy ; but as a man 

Who thinks himfelf bound to all offices of humanity ; 

Having finifhed his life and labour together, 
Here defires to reft. 

Epxuraim. CHAMBERS.” 

We fhall clofe this article with fome pertinent remarks 

en epitaphs, by an anonymous writer in the “ Olla Podrida.”’ 

The perufal of epitaphs is not to be confidered as a light 

and frivolous amufement. If fuch only be the object of at- 

tention, as-have been noticed with our applaufe, it is un- 

gueftionably an introduction to pleafing knowledge, and 

an incentive to moral improvement, What biography is 

to hiftory, an epitaph is to biography. It isa fketch which 

marks the great outlines of character, and excites curiofity 

to view the portraits as painted in the pages of hiftory. 

It is likewife an epitome of a fermon, which teaches the 

moft ufeful truths in the moft comprehenfive form. Mo- 

numental inferiptions remind us, that time is on the wing, 

that every rank and age muff fall a prey to his depredations ; 

that the moments of life are too precious to be fquandered 

away on trifles; that religion is the only fupport againft 

the horrors. of death, and the only guide to the joys of 

eternity. 
EPITASIS, formed of exizswx, intendo,. I heighten, in 

the Ancient Poetry, denoted the fecond part or divifion of 

a dramatic poem, wherein the plot or a¢tion propofed and 

entered upon in the firft part or protafis was carried, on, 

heightened, warmed, and worked up, till it arrives at its 
ftate or height called the cataftafis, - 
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This divifion is laid afide in the modern’ drama ;) 
whereof our plays are divided into aéts. See A sia 

‘U'he epitafis might ordinarily take u : 
or third na. é aye i = ty 

Erirasis, in Medicine, denotes the increafe or growt 
and ah bier of a difeafe; or the beginning of a ey 
roxy{m, particularly in a fever. 
EPITHALAMIUM, ExiSarcpu0, formed of ex,” and 

Sxnouory bride-chamber, in Poetry, a nuptial-fong, or a com- 
pofition, ufually in verfe, on occafion of a marriage between 
two perfons of eminence. 

The topics it chiefly infilts on are the praifes of matrimony, 
and of the married couple, with the pomp and order of the 
marriage folemuity; it concludes with prayers to the gods 
for their profperity, their happy offspring, &c. This kind 
of poetry is very ancient: the 44th Pfalm, and the book of 
Canticles have been confidered as {pecimens of the epithala- 
mium. Stefichorus, who flourifhed in the forty-fecond 
Olympiad, has been ufually efteemed the inventor of the 
epithalamium among the Greeks, though it its known 
that Hefiod compofed the epithalamium of Thetis and 
Peleus, 2 work now loft; but a fragment of which is pre- 
ferved by an ancient {choliaft. Catullus exceeded all an 
tiquity in his epithalamiums, and the cavalier Marino alk 
the moderns, 

Among the Greeks, the epithalamium was fung by young- 
men and maids at the door of the bed-chamber of the 
married pair in the evening and morning. The former fort 
were called exSarupse xosuriixe, and the latter eyegixe. 
EPITHEM, Epiruema, from ex, upon, and ridnusy. 

pono, I put, in Pharmacy, a kind of fomentation or remedy, 
of a {pirituous or aromatic kind, applied externally to the- 
regions of the heart, liver, &c. to freagehen and comfort 
the fame, or to corre&t fome intemperature thereof. 

There are principally three kinds of thefe external appli+ 
cations, the liquid, the folid, and the foft or poultice kind, 
See Catapiasm and FomenTATION. : 

Epituem, Volatile, epithema volatile, a form of “mes 
dicine prefcribed in the late London Pharmacopeia, and~ 
ordered to be made of equal weights of common turpen- 
tine and fpirit of fal armoniac. The turpentine is to be 
kept continually flirring in a mortar, and the fpirit gra= 
dually dropt in till the whole is reduced to a white mats. 

The fpirit of fal armoniac ufed in this mixture muft not~ 
be that made in the common way, with the addition ck. 
quick-lime, but with the alkali falt. Pemberton’s Lond. 
Difp. p- 377- = 
EPITHE'SIS, from ems and siSmus, to lay upon, an old- 

term in Surgery, the meaning of which was the ftraight~, 
ening of deformed limbs by mechanical contrivances. i 
EPITHET, ES, a noun adjective, expreffing fome. 

rey of on perce to which it is joined. 
‘The word is formed of exs, upon, and Scciz, pofitio, pulling. 

As a fruitful vine, a ftately nile an echoing “ba fe "7 
Epithets are of great ufe and conveniency among poets - 

and orators, who fupply in epithets what they want in 
other requifites. Card. Perron even blames Homer on the- 
head of epithets, obferving, that he frequently hooks in 
epithets. without any fenfe or fignificancy at all, to help out 
his meafures ; and that he equips every hero with an epithet, 
not according to the exigence of the cafe, but the meafure - 
of the verfe. f 

Eritxet,. isalfo ufed fora furname, or a perfon’s fecond * 
appellation. ; 

Epithets were anciently beftowed very frankly, either on — 
account of excellencies or defeéts of the body or mind ; 
kings themfelves were not exempted from them. . Hence 
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thofe epithets fo frequent in hiftory, as Edward Long- 
fhanks, Richard Coeur de Leon, Edmund Jron-fide, Richard 
Crook-back, John Lack-land; &e. 

Nor have the French ufed their kings any better; wit- 
nefs their Charles the Simple, Louis the Lazy, faineant 
Ludovicus nihil faciens) Pepin the Short, Louis the 
tammerer, le begue. 
EPITHRICADIA, in Antiguity, a feltival in honour 

of Apollo. 
EPITHYME. See Donner, and Errrueos. 
EPITOME, an abridgment, or a reduction of the princi- 

pal matters of a larger book into a little compafs. See 
ABRIDGMENT. 

The word is Greek, ex‘loun, formed of exticwsv, refecare, 
to retrench, abridge, or cut off. 

The epitome of Baronius’s Annalsis done by De Sponde 
Spondanus). Bernier has given an epitome of the philo- 
phy of Gailendus. 
It is a popular objetion againft the epitomizing of au- 

thors, that it frequently occafions the lofs of the originals. 
Thus the lofs of the hiftorian Trogus Pompeius is attributed 
to his epitomizer Juftin, and the lofs of a great part of 
Livy to Luc. Florus. See Livy. 

«« Epitomes,”’ fays the learned Bacon, ‘are the moths 
and corruptions of hiftory, that have fretted and corroded 
the found bodies of many excellent hiftories, and wrought 
them into bafe and unprofitable dregs.’ 
EPITRITES, from :m, and spiio:, third, in Profody, a 

foot confifting of four fyllables, three long, and one fhort. 
Grammarians reckon four f{pecies of epitrites; the firft, 

confifting of an iambus and fpondee, as falutantés; the fe- 
cond, of a trochee and fpondee, as concitati ; the third, 
of a fpondee and an iambus, as cOmmiunicans; and the 
fourth, of a f{pondee and trochee, as incantaré. 

. Eritrires, among the Greek Muficians, denoted a ra- 
tio, called alfo the fiuiterial ratio, the fame with that of 
three to four. See Fourtrn. 

. EPITROCHASMUS, in Rhetoric, a figure wherein 
we flightly pafs over feveral things of great moment, by 
only mentioning them in general. Such is the faying of 
€exlar, Veni, vidi, vici. , 
EPITROPE. See Concession. 

figures of fentences, which grants one thing to obtain ano- 
ther more advantageous, It is either real or feigned ; and 
either the whole of a thing, or only a part is granted. 
Nothing more confounds an adverfary, than to grant him 
his whole argument, and at the fame time either to fhew 
that it is nothing to the purpofe, or to offer fomething elfe, 
which may invalidate it. Of the ufe of this figure we have 
examples in Cicero’s defence of Ligarius, who was accufed 
by Tubero for having joined with Pompey in the civil war 
between him and Ceiar, (cap. 1.) ; and in the affair of 
Rofcius, where the proof depended upon circumftances ; 
and when Cicero, who defended him, inquires what reaion 
could be alledged for his committing fo black a crime, as 
to kill his father, (cap. 27.) Cicero has alfo given us an ex- 
ample of a feigned or ironical conceffion in his defence 
of Flaccus (cap: 38.) ; when interceding for him on ac- 
count of his former good fervices, in the time of Catiline’s 
confpiracy, he fays in the way of irony, if fuch things are 
to be overlooked, ‘let us.appeafe the ghofts of Lentulus 
and Cethegus; let us recall thofe who are in exile, and let 
us be patties for our too great affeCtion and love for our 
country.” To thefe feigned conceflions we may refer fuch 
modes of reafoning, by which the orator both juftifies a 
charge brought againft him, upon the fuppofition of its 
being true; and alfo proves that the charge itfelf. is 

This is one of the- 

BE Prt 

falfe. Thus Cicero, in his defence of Milo, reprefents the: 
taking off of Clodius, with which Milo was accufed, as a 
glorious aétion ; after he has fhewn that Milo’s fervants did 
it without the knowledge ef their matter. (Cap. 10, 
aud 27.) 
EFITROPUS, a kind of judge, or rather an arbitra- 

tor, which the Greek Chriitians under the dominion of the 
Turks eleét in the feveral cities, to terminate the differ~ 
ences that arife among them, and avoid carrying them: 
before the Turkifh magiltrates. See ArsiTRaTor. 

There are feveral epitropi in each city. M. Spon, in his 
Travels, obferves, that at Athens there are eight taken out 
of the feyeral parifhes, and called vecchiardi, i.e. old men. 
But Athens is not the only place where there are epitropi ; 
they are in all the iflands of the Archipelago. 

Some Latin authors of the fixth century call epitropi 
thofe who more anciently were called villici, and fince vida- 
mes. 

In times ftill earlier, the Greeks ufed the term exijjoroc,- 
in the fame fenfe as the Latins did procurator, viz. for a 
commiffioner or intendant. 

Thus the commiffioners of provifions in the Perfian army 
are called by Herodotus and Xenophon epitropi. In the 
New Teftament, <xiijoros denotes the fteward of a houfe-- 
hold, rendered in the vulgate procurator. 
EPIZEUKIS, in Réetoric, a figure where the fame 

word is repeated with vehemence in the fame fenfe, without 
any others intervening, and fuited to exprefs anger, fur-- 
prife, forrow, and feveral other paffions: thus age, age; 
adefle, adefle; and that of Virgil, nunc, nunc. infurgite 
remis, are inftances of it. Thus alfo, when Cicero would 
exprefs his indignation againft Antony for having been the 
chief inftrument in bringing on the civil war, he fays to 
him: ‘You, you, Aatony, pufhed Czfar upon the civil: 
war,’ - (Philip. ii. c. 22.) Thus he tells Catiline in his 
firft invective againft him; ‘¢ You live, and live, not to lay 
afide, but to purfue your wicked defign.” (Ibid. 
cap. 2.) See Matthew xxiii. 37. The ufe of this figure 
fhews the earneftnefs of the fpeaker and the great concern 
of his mind about what he fays, and has a natural tendency 
to excite the attention of the audience. 
EPIZOOTIC Srrara, or Mountains,in Geology, are fuch 

as contain remains of animals, whicha very large portion of 
all thofe upen the furface of the earth feem to do, although 
their reliquie are by no means equally numerous in all ftrata,.- 
probably owing to their not being preferved in every in- 
ftance, fo that their remains or impreflions can be now 
traced. 
EPIZOOTY, a denomination given to anepidemical or - 

contagious diftemper among horned cattle. M. de Saive, 
apothecary to the prince bifhop of Liege, has given 
the following inftruétions for the prevention and cure of 
this diforder. As foon as any fymptoms of the diftemper are: 
perceived, about 14 pint of blood fhould be taken from . 
the beaft, unlefs he has been ill a day or two, in which 
cafe he fhould not be blooded ; but in both eafes the follow-- 
ing draught fhould be given, wiz. N°? 1. an ounce of the 
beit Venice treacle diflolved in a pint: of vinegar, after 
which the back-bone and the#whole hide muft be well 
rubbed with a dry hair clath, to heat.the hide and promote: 
perfpiration, No drink fhould be given him, but a white 
drink compofed of. (N°. 2.) a handful or two of rye-meal 
in a pailful of clean water; and ‘if the-beaft fhould want. 
food, mix up fome crumbs of. rye bread with fome of this 
white drink, and give it’ him... The animal’s mouth muit 
be wafhed twice a day witha cloth dipped ina mixture of 
(N°. 3.) equal quantity of vinegar and water, with a {poop. 
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ful of honey to.a pint of it. If on the fecond day the 
beatt has not dunged, a clyfter compofed of (N°, 4.) a 
pint of water in which bran has been boiled, two fpoonfuls 
of falt, and a {mall glafs of vinegar muft be given and re- 
peated every day till the evacuations are natural and regular. 
Befides the above remedies, the following cerdial mixture 
{N°. 5.) viz. a pint of clear water, the fame quantity of 
vinegar, four fpoonfuls of honey or fyrup, and two glafles 
of brandy, mutt be given four times a day to facilitate and 
keep up perfpiration ; taking particular care to repeat the 
friction as above directed. If the beaft fhould {till continue 
low and heavy, the draught (N®. 1.) mutt be repeated, un- 
lefs he fhould be found to be hot and thirfty, in which cafe 
only the dtink (N°. 2.) fhould be ufed. On the fourth 
day, if he feems more lively and free from heat, purge him 
with (N°. 6.) ; two ounces of falts and one ounce of com- 
mon falt, diffolved in a pint of lukewarm water, with two 
{fpoonfuls of honey. If this does not procure four or five 
evacuations, repeat the clyfter the fame day. 

This mode of treatment muft be continued without in- 
termiffion till the beaft begins to eat; then he muft have 
only the white drink (N° z) and a little good fodder, or 
fome rye-bread dipped in ftale-beer, moderately fweetened 
with honey or fyrup. The exterior treatment confifts in 
the application of fetons in the beginning of the diftemper, 
at the bottom of the dewlap, and of cauteries towards the 
horns, between which fome weight, e. ¢. a ftone of a pound 
weight or more, wrapped up in a cloth, muft be fixed in 
order to keepit fteady. This is neceffary to keep the head 
warm. But above all, the friction mutt be carefully at- 
tended to, for determining the critical efforts of nature. 
It would be proper alfo to evaporate vinegar in the cow- 
houfe, &c. and if it could be done without rifk, blowing of 
afew grains of gunpowder in them twice a day would be 
a very ufeful fumigation. If, notwithftanding thefe aids, 
the beaft be not perfectly cured in ten or twelve days, they 
mutt be continued without bleeding, unlefs the inflamma- 
tion be very confiderable; but if, after all, the diltemper 
does not give way, the beaft muit-be killed, buried very 
deep, and well covered with earth and turf, for the purpote 
of preventing the exhalation of the putrid vapours and the 
{pread of theinfe€tion. The principal prefervatives from in- 
fection confift in wathing the racks, troughs, &e. and the 
hide of the beaft every day, with plenty of water;-and inftead 
of expenfive aromatic fumigations fometimes recommended, 
the ufe of fires made with the branches of green wood, 
with pitch thrown. on it to quicken the flames and per- 
fume the air. Common falt given in {mall quantities every 
day to horned cattle, is reckoned an excellent preferva- 
tive, particularly in a learned differtation on the contagious 
diitempers among horned cattle, by M. de Limborg, M.D. 
F.R.S, Letters, &c. on Agriculture of the Bath, &c. 
Society, vol. i. 

EPLOYE!’, in Heraldry. An eagle eployé is what in 
Englifh we more ufually call an eagle difplayed, or a fpread 
eagle. See Disprayen. 
EPNEUMATOSIS, from rvupakw, J breathe, in Medi- 

cine, the fame with expiration. 
EPOBOLIA, in Antiquity, a fine laid upon thofe that 

could not prove the indi€&ment they had: brought againft 
their adverfaries. 

it was fo called, becaufe they were obliged to pay the 
fixth part of the value of the thing they contended. for, 
viz. an obolus out of every drachm, Some of thefe fums 
were depofited in all law-fuits, a very few excepted, before 
the trial could proceed, otter. Archzeh Grice. libs iv 
Caps 234 tOMs J. pe 337- , ; 

E?D 

EPOCH, in dfroxomy, is the mean longitude of a planet 
for the commencement of a given year. It is one of the 
principal elements of the elliptic motion, (See Eremenr” 
and Exrtirtic Motion.) When two obfervations of a 
planet are made in the mean diftances, that is, at three and ” 
nine figns of mean anomaly, it is then praéticable to cor- 
reCt, by two fuch obfervations, both the epoch and equation” 
of the centre. “If the latter is exaét, there will be no other 
difference between the calculation and obferyation than the’ 
epoch of the mean motion, fince the place of the aphelion 
does not influence the longitudes taken at the mean dif- 
tances; the error will, therefore, be equal in the two obfer- 
vations, for we fuppole the mean motion known exactly, 
Thus, if the errors of the tables are found equal at three 
and nine figns of anomaly, it isa proof that the equation: 
of the centre is exa&t, and that the error lies wholly in the 
epoch being; improperly affumed. 
EPOCHA, in Chronology, a term or fixed point of 

time, whence the fucceeding years are numbered or ac- 
counted. 

The word is exoxn, q. d. tnhibitio, repreffio, formed of 
mex, to fuflain, flop, becaufe the epocha detines or limits a’ 
certain fpace of time. For the difference between epocha 
and era; fee AZRa. 

Different epochas obtain in different nations; and no 
wonder; for there being no aftronomical confideration to 
render one preferable to another, their conftitution is purely’ 
arbitrary. That principally regarded among Chriftians 
is, the epocha of the Nativity or Incarnation of Jefus Chritt ;- 
that of the Mahometans, the Hegira; that of the Jews, 
&c. the Creation of the World; that of the ancient Greeks,” 
the Olympiads: that of the Romans, the Building of the 
City ; that of the ancient Perfians and Affyrians, the epo- 
cha of Nabonaffar, &c. : 

The doétrine and ufe of epochas are of very great extent 
in ehronology. ; 

To reduce the years of one epocha to thofe of another, 
i. e. to find What yéar of one correfponds to a given year 
of another; a period of years has been invented, which, 
commencing before all the known epochas, is, as it were, 
a common receptacle of them all, called the Julian period.’ 
To this period all the epochas are reduced, 7. ¢. the year 
of this period whereon each epocha commences is deters 
mined. All that-remains, therefore, is, to add the given 
year of one epocha to the year of the period correfponding” 
with its rife ; and from the fame to fubtraét the year of the 
fame period correfponding to the other epocha; the ree 
mainder is the year of that other epocha. 

Epocna of Chriff, or of our Lord, is the vulgar epocha 
throughout Europe, commencing from the fuppofed time’ 
of our Saviour’s nativity, December 25, or rather according 
to the ufual account, from his circumcifion, that is, from 
the firft of January. 

Now, the year of the Julian period, wherein Chrift was 
born and circumcifed, is ufually computed to be the 4713th 5 
confequently, the firft year of the era of Chrift correfponds 
to the year 4714 cf the Julian period, 

Hence, 1. If to any given year of Chnift you add 47135 
the fum will be the year of the Julian period correfponding 
thereto, E.gr. If to the year 1809 be added 4713, the 
fum 6522 is that year of the Julian period, 

2 On the contrary, fubtra@ting 4713 from any giver 
year of the Julian period, the remainder is the current year + 
of Chrift, £. gr, from the year of the Julian period 6522 
fubtragting 4713, the remainder is the year of Chrift 
g y 1809. > 
Ta effeet. the epocha of our Lord ferves not only for the 
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computation of the years elapfed fince the epocha com- 
meneed, but even of thofe before it, 

Now, to find the year of the Julian period correfponding 
‘to a given year before Chrift, fubtra& the given year from 
4713, the remainder is the correfpondent year required. 
Thus, ¢. gr. the year before Chrift 752, is the year 3961 
of the Julian period. On the contrary, fubtraéting the 
year of the Julian period from 4713, the remainder 1s the 
year before Chrift. 

The author of the vulgar epocha, or way of computing 
from Chrift, is an abbct of Rome, one Dionysius Exiguus, 
(which fee,) by nation a Scythian, who flourifhed under 
Juftinian about the year 507, or, according to others, 527, 
though this Dionyfius borrowed the hint from Panodorus, 
‘an Egyptian monk. Till his time, the generality of Chrilt- 
Jans computed their years either from the building of Rame, 
or according to the order of the emperors and confuls, and 

. by other ways in ufe with the people among whom they 
lived. 

This diverfity occafioning a great diftra@ion between the 
_ churches of the Eaft and Weft; Dionyfins, to compofe 
the fame, firft propofed a new form of the year, with a new 
general era, which im a few years time was generally ad- 
Mitted, 

Diouyfius began his account from the conception or in- 
¢arnation, by us popularly called Lady-day, or the An- 
nunciation ; which method obtained in the dominions of 
Great Britain till the year 1752, before which time the Di- 
onyfian and Englifh epocha was the fame ; but in that year 
the Gregorian calendar having been admitted by a& of par- 
liament, they now reckon from the firft of January, as they 
doin the other countries of Europe, except in the court of 
Rome, where the epochaof the incarnation ftill obtains for 
the date of their bulls. 

It mult be added, that this epocha of Dionyfius is charg- 
ed with a mittake: the common opinion is, that it places 
our Saviour’s nativity a year too late; or that he was born 
the winter preceding the time prefcribed by Dionyfius for 
his conception. 

But the truth is, the fault lies on Bede, who mifinterpreted 
Dionyfius, and whofe interpretation we follow, as has been 
fhewn by Petavius from Dionyfius’s own epiftles; for Dio- 
nyfius began his cycle from the year 4712, but his epocha 
from the year 4713, wherein the vulgar era fuppofes Chrift 
to have been incarnate. i 

The year, therefore, which, according to the vulgar 
epocha, is the firlt year of Chrilt, according to Dionyfius’s 
era is the fecond; fo that the year which we call 1809, 
fhould, in juftice, be 1810, though fome chronologers, in- 
flead of ove year, will have the error two. 

Others fuppofe that the Dionyfian era is four years too 
Jate ; which fuppofition is confirmed by confidering that our 
Saviour was born before-the death of Herod the Great ; 
and during the reign of Auguftus (Matth. ii. 1. zz. Luke, 
ii. 1.) and according to the teftimony of Jofephus, (lib. xvii, 
cap. 18.) there was an eclipfe of the moon in the time 
of Herod’s laft illnefs ; which eclipfe appears to have hap- 
pened in the year of the Julian period 4710, March 13, 
tat Jerufalem. Now, as our Saviour muft have been born 
fome months before Herod’s death, fince in the interval he 
was carried into Egypt, the lateft time in which we can fix 
the true era of his birth is about the end of the 4709th 
year of the Julian period. d 

Tn order to afcertain the true year of our Saviour’s birth, 
it is neceflary to fix the precife time of Herod’s death, 
The chief opinions concerning the time of this event are 
three. Some think he died a little before the paflover of 

A.U. 750, Julian year 42 5 others on Nov, 25 in that year: 
and others, a fhort time before the paffover A. U. 751. 
We learn from Jofephus, (De Bell. lib, ii. c. 1. Antiq. 
]. xvii. c. 9.) whofe authority we cannot rejeét in deciding 
this queftion, that Herod died but a fhort time before one 
of the Jewith paffovers. ‘That Herod died a fhort time 
before the paffover A. U. 750, Julian year 42, is argued 
in this manner, His diftemper had made great progrefs 
before the pulling down of the golden eagle at the temple. 
The Jewish rabbies excited their fcholars to this aétion. 
News being brought that Herod was dying (Jof. de Bell. 
li.c. 33. § 1.) or dead (Jof. Ant.1. xvii. c.6.§ 3.) thefe 
rabbies were taken up and carried to Jericho, where Herod 
was, in a yery infirm ftate, and where they were tried and 
burnt to death. Cn that very night there was an eclipfe of 
the moon, which, as we have already mentioned, happened 
March 13th A. U. 750. From this time Herod grew 
worfe and worfe; fo that he could not live long. The paff- 
over of this year happened on the rrth of April; and 
the interval between the 13th of March and 11th of April 
wouid have been fufficient for every thing that Jotephus 
has related concerning Herod’s illnefs; the fettling of his 
affairs, the execution of Antipater, Herod’s death and fa- 
neral, which are the occurrences between the eclipfe and 
Archelaus’s coming to Jerufalem at the paffover. 

Befides, from circumftances related by Jofephus concern- 
ing Archelaus, one would be apt to conclude, that he 
reigned nine years complete, and that the 1oth year was 
current when he was banifhed. Dio (1. lv. p. 567.) places 
Archelaus’s banifhment in the 759th year of Rome. If 
Herod did not die,.as fome imagine, till the beginning of 
A.U. 751, the oth year of Archelaus’s reign could not be 
completed in the 759th year of Rome. But if Herod be 
fuppofed to have died in the beginning of A. U. 760, 
Jofephus and Dio agree., Moreover, Jofephus fays, that 
Cyrenius feized Archelaus’s eftate, and finifhed the affeff- 
ment in Judea in the 37th year after the defeat of Antony 
at Atium by Cefar Auguftus. The victory at AGium 
was obtained Sept. 2, A. U. 723; therefore the 37th year 
from it begins Sept. 2, A. U. 759, and ends Sept. 2, 740. 
Suppofing then that Herod died in the beginning of 
A. U. 750, there is in this particular alfo a very good har- 
mony between Jofephus and Dio.- Befides, Jofephus in- 
forms us (Ant. 1. xiv. c. 29.) that Herod was appointed 
king by the Roman fenate A. U. 714. 7. e. 40 years before 
the vulgarera. The fame hiftorian obferves, that he died in 
the 37th year of this reign, and 34th after the death of 
Antigonus, viz. in the 42d Julian year (Antiq. I. xvii. 10.) 
If to 713 we add 37, the fum will be 750, the year of 
Rome im which this prince died. 

The opinion, adopted by other learned men, that Herod 
died a fhort time before the paflover A. U. 751, labours 
under feveral great difficulties, which are pointed out by 
Dr. Lardner (ubi infra), Upon the whole it appears, that 
Herod did not die before the year 750, nor furvive the 
year 751, and that he died a fhort time before the Jewith 
paflover of one of thefe years. It follows, that if Herod 
died in 750, he died three years and nine months before 
the vulgar Chriftian era, which commences January 1, 
A. U. 754; if at the time above-mentioned, in the year 
751, then he died about two years and nine months before 
the faidera. ‘ Which is the truth,” fays Dr. Lardner, 
with his ufual diffidence and modefty, « I am not able to 
determine.”? Accordingly he fays, that “ if Herod died 
in March A.U.750, I fhould be inclined to place the nati- 
vity of Jefus in September or Oétober, A. U. 748; if 
Herod died in March 751, then the nativity of Jefus might 
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wery well be placed in September or O&ober 749.”? The 
-birth of Jefus muft be dated about a year and five or fix 
-months before the death of Herod, i. ¢. before the latter 
vend of the year of Rome 748 or 749, 7. e. 4708 or 4709 of 
“the Julian period; but for reafons already affigned, the 
latter date is the mott probable. 
We fhall here add, that an objeétion has been urged 

‘againft the rsth year of the reign of Tiberius, compared 
with the age of Jefus at his baptifm. (Luke, ui. 1, 2. 23.) 
Af Jefus, it is faid, was born above a year, much more, if 
above two years before Herod’s death, then the age of 
30 years, here afcribed to him at his baptifm, is abfolutely 
inconfiftent with the notes of time mentioned at the com- 
mencement of John the Baptift’s miniftry ; even allowing, 
that the word of God came to John in the very beginning of 
the 15¢h year of Tiberius, and that Jefus was baptized a few 
months after. Dr. Lardner obferves, that the true mean- 
ing of thefe words, Je/us himfelf began to be about 39 years of 
age, is not that he then entered the 30th year of his age, 
but that Jefus was about 30 years of age when he began 
his miniftry. This, he fays, is now the general opinion of 
learned men ; fo the Greek word of this text is ufed by 
St. Luke in other places. The objection is thus ftated : 
Auguftus died, and Tiberius fucceeded him the 1gth of 
Auzift, A. U. 767, Julian year 59, A.D. 14. Therefore 
the 15th of Tiberius began the 19th Aug. A. U. 781, 
A.D. 28. Herod died before the paffover, in A. U. 751, 
Jul. year 43. If then John the Baptift began to preach in 
the beginning of the 15th of Tiberius, in the latter end of 
A. U. 781, and Jefus be fuppofed to have been baptized by 
John a few months after, on the 6th of January of the year 
following, viz. A. U. 782, Jefus muft have been inthe 32d 
year of his life, if Herod died in the f{pring, viz. A. U. 7515 
and if Jefus was born the 25th of December preceding, 
viz. A.U.750. But if Herod died A. U. 750, and Jefus 
was born the 25th December before, viz. A. U. 749, then he 
would be at his baptifm in the 33d year of his age. But it 
may be made to appear in feveral ways, that Jefus was born 
above a year, probably above two years before Herod died. 
Dr. Lardner has ftated this obje€tion in its full force ; and 
detailed feveral circumftances that tend to obviate it. From 
{ome of them he infers, that there is no neceflity of placing 
the birth of Jefus above a year and fix months before the 
death of Herod, as we have already ftated. As it is moft 
probable that Herod died A. U. 750, we may be difpofed, 
from other circumftances alleged by this accurate and im- 
partial writer, to place the nativityof Jefus in September or 
OGober A. U. 748. The latter part of the fummer, or the 
autumn feafon, feems to be the moft likely time of the year 
for the birth of Jefus; nor is there any particular reafon 
that fhould determine us to the 25th of December. The 
very depth of winter was not a very proper feafon for a fur- 
vey and affeflment, when people are to enter themfelves ac- 

cording to their tribes or families ; the autumn, when har- 

velt and vintage are over, would be a time of general lei- 

fure. When Jefus was born in ee wd Mis in 

the fame countr epherds abiding in the field, eeping 

aay over et Ne by night, (Luke, ii. 8.) This cir- 
cumftance is not very favourable to the fuppofition, that 

Jefus was born the 25th of December; and we are at li- 

berty to place it in autumn, a more likely feafon. (See 

CuristMas.) It is not improbable then, that Jefus 

might be born fome time between the middle of Auguit and 

¢he middle of November. Cyrenius, we may fuppofe, 

came into Judea at the time, or foon after the time, that 

Varus became governor of Syria (before Sept. A. U- 748), 

and publifhed the decree of Auguftus, requiring all peos 
{ 

ple to enter themfelves, their dependents, and eflates. 
This affeffment could well be made in a country of fuch fms 
extent as Judeain two or three months; and the fhort time 
appointed for this work may be inferred from the peculiar 
circumftances of Cyrenius, who wifhed to haften back te 
Rome, and alfo from St. Luke’s hiftory of it. Upon the 
whole, we may conclude, that about a year and fix or feven 
months before the death of Herod, foon after the arrival of 
Varus in the province of Syria, in Auguft or September 
A. U2 748 or 749, Julian year 40 or 41, Cyrenius (o fome 
other perfon of eminence) came into Judea, an affefiment 
was made there, and in the time of it, Jefus was born at 
Bethlehem, in the month of September or OGober. In 
order, however, to fettle fatisfaftorily the 15¢h year of the 
reign of Tiberius, we fhould confider that the commence- 
ment of his reign may be computed from a different period 
than that of his fole empire, after the death of Auguitus. In 
fact, it appears, that there were two different dates of the 
beginning of Tiberius’s reign; one from the time of his, 
heing made colleague with Auguftus, and the other from 
his fole empire, after the death of Auguftus. Many 
learned writers are of opinion, that St. Luke intends the 
former of thefe two computations, referring to a period 
two years before the death of Augultus, viz. in A. U. 
765, when Pifo was prefe& of Rome, Tiberius being 
prince. Archbifhop Uther and Prideaux place the begin- 
ning of this government of Tiberius ia this year. This 
epoch of Tiberius’s empire was followed for fome time by 
fome perfons, in the provinces at leaft; but it is not fo cer- 
tain, when this pro-confular empire began, whether about 
two years, or about three years before Auguftus died. If 
Tiberius’s proconfular empire began about three years 
before Auguftus died, on the 28th of Auguft A. U. 764, 
A.D. 11, then this 15th of Tiberius’s reign (according 
to this computation of it) began Auguft 28th, A. U. ' 
778, A. D. 25.  Suppofing that John the Baptiit 
began his miniltry November eee in the fame 
year, and that Jefus was baptized by him the 6th of 
Jan. following, in A. U. 779, A.D. 26; then upon the fup- 
pofition that Jefus was born in Sept. A..U. 748, he would 
be at his baptifm 30 years of age, and fome months more. 
If Tiberius’s proconfular empire commenced about two 
years before the death of Augultus, in A,U. 765, 
A.D. 12, then the 15th year of the reign of Tiberius 
began in A. U. 779, A.D. 26, And fuppofing that John 
the Baptift began his miniftry in November of that year, 
and that Jefus was baptized by him the 6th ef January fol- 
lowing, A. U. 780, A.D. 27, then, upon the fuppofition 
that Jefus was born in September, A. U. 749, he would 
be at the time of his baptifm 30 years of age, and fome | 
months more; or, if born A. U. 748, he would be fome- 
what more than 31 years of age. Again, if John the Bap- 
tift began his miniftry inthe r5th of Tiberius, A. U. 773, _ 
A.D. 25, according to the firft ftatement, but did not — 
baptize Jefus till the 6th of January, A. U. 780, A. D. 27, 
after he had preached fomewhat above a year, then Jefus 
would be at his baptifm 30 years of age and odd months, if ~ 
he was'born A. U. 7493 31 years of age and fome odd 
months, if born the latter end of the year 748. Such will _ 
be the refult, if we take thofe dates of thefe events, which 
appear moft favourable to St. Luke; fince it is not abfo- 
lutely certain when Herod died, or when Tiberius’s p ; 
confular empire began. But if we allow on each hand the’ 
dates leaft favourable to St. Luke’s numbers, viz. that 
Jefus was born A. U. 748, and that he was not baptized 
till January A.U. 780, A. D. 273 yet even then Jefus — 
would be little more than 31 years of age; at which time a © 
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perfon may be faid very properly to be Anour thiety years 
of age. ~ 

The queftion of our Lord’s nativity and age at his bap- 
tifm is amply difeuffed, and the difficulties which it involves 
accurately and impartially examined, by Dr. Lardner in his 
* Credibility, &c.’? See his Works, vol. i. Sce alfo 
Playfair’s Syftem of Chronology, p. 49, &c. 

Learned men have differed in opinion concerning the pre- 
eife time of the death of Chrift. Some have referred this 
event to the 29th year of the vulgar era; others to the 31ft ; 
and not a few to the 33d. Playfair (with whom Blair 
agrees) inclines to adopt the laft of thefe dates, for the ful- 
Jowing reafons. 1. There is no other year befides the 33d 
of the vulgar era, 78th Julian year, 4746th of the Julian 
period, A. U. 786, to which this event can be properly re- 
ferred ; for Jefus Chrift went to eat the paffover with his 
difciples on the evening of the 14th of the firft month, and 
was crucified on the day following, viz. on Friday, April 
3d, the 16th day of the pafchal moon, according to the 
true, and the 15th, according to the Jewifh computation. 
2. The 70 weeks of Daniel, which began in the 2oth year 
of Artaxerxes Longimanus, and ended in J. P. 4746, when 
Meffiah was cut off. 3. Phlegon, the freedman of Adrian, 
sud efteemed as an exaét computer of the Olympiads, ob- 
ferved «* that in the 4th year of the 202d Olympiad, there 
was a miraculous darknefs ; for at the fixth hour of the day 
came on night, infomuch that the ftars of heaven were feen. 
At the fame time, there was alfo a great earthquake in 
Bithynia, which threw down part of the city of Nice.’ 
(Compare this account with Matth. xxvii. 45. and Luke, 
xxiii. 45.) The 4th year of the 202d Olympiad anfwers to 
the firit fix months of the 33d year of our vulgar era, and 
to the roth of the reign of Tiberius. Concerning the tefti- 
mony of Phlegon; fee Purecoxn. 4. When Chrift fuf- 
fered, Pontius Pilate was governor of Palefline (Tacit. 
1, x¥. Jofeph. Antig. 1. xviii. c.5.); Herod Antipas was 
tetrarch of Galilee (Luke, xxiii. 6. Jofeph. Antig. 1. xix. 
¢. 7.) ; and Caiaphas was high-prieft among the Jews (John, 
xi. 49. Luke, i. 2. and As, iv.6.) (See Cararuas.) 
From thefe and other charaGers it appears, fays Playfair, 
that Jefus Chrift lived about 36 years, 3 months, 9 days, 
and 15 hours, if we reckon (according to the generally re- 
ceived opinion concerning the month and day of his na- 
tivity) from midnight of December zsth, of the 42d Julian 
year commencing, to April 3d and 3 in the afternoon, of 
the 78th Julian year. His refurretion took place on Sun- 
day April 5th, and his afcenfion on Thurfday May 14th. 

To the vulgar era of our Lord’s nativity, as a fure fixed 
point, chronologers have been accuftomed to reduce all the 
other epochas, though there is not one of them but what 
is controverted ; fo much uncertainty there is in the doc- 
trine of time. We fhall exhibit them as reduced to the 
Julian period. 

Evocua of the Creation, Orbis Conditi, according to the 
computation of the Jews, called alfo the Jewith epocha, is 
the year of the Julian period 953, anfwering to the year 
before Chrift 3761, and commencing on the feventh day of 
October. Hence fubtraéting 952 years from any given 
ad of the Julian period, the remainder is the year of the 
ewith epocha correfponding to it. ‘Thus, ¢. gr. the year 

_ ¥Beo being the 6522d year of the Julian period, it is the 
§570th year of the Jewith epocha, or fince the creation of 
the world. 

' This epocha is ftill in ufe among the Jews. 
The Evocua of the Creation, wied by the Greek hif- 

_ torians, is the year before the Julian period, 787, an{werin PA per, 7 ry 
to the year be 

Vor, XIII. 
ore Chrit 5500. 

Hence, to aay given year of the Julian period, adding 
787, the fum gives the year of thisepocha. Z. gr. 1809 
being the 6522d year of the Julian period, 7309 is that year 
of this epocha, or the year of the world, according to this 
computation, 

The author of this epocha is Julius Africanus, who col- 
le&ted it from the hiltorians: but when it came to be ad- 
mitted into civil ufe, 8 years were added to it, that fo 
every year thereof divided by 15 might exhibit the indic- ’ 
tion, which the eaftern emperors ufed in their charters and 
diplomas. 

The epocha of the creation ufed by the latter Greeks and 
Ruffians is the year 795 before the Julian period, or the 
year 5508 before Chrift, commencing from the firft day of 
September. Though the Ruffians, having lately admitted 
the Julian calendar, begin their year from the firft of 
January. 

Hence, adding 795 to the year of the Julian period, the 
fum gives the year cf thisepocha. Thus, ¢. gr. the Julian 
period of the year 1809 being 6522, that year of this 
epocha, 2. e. the years irom the creation on this footing are 
7317- Again, from that year 7317 fubtracting 5508, the 
remainder is the year of the common era 1809. This era 
was ufed by the emperors of the Eaft in their diplomata, 
&c. and thence alfo called the « civil era of the Greeks.”’ 
In reality, it is the fame with the epocha of the Contlan- 
tinopolitan period ; whence fome call it the ‘ epocha of the 
period of Conftantinople.”’ i 

The Alexandrian Epocua of the Creation is the year 
780 before the Julian period, anfwering to the year be- 
fore Chrift 5493, and commencing on the 29th day of 
Auguit. 

Hence, adding 5493 to the year of Chrift 1809, the fum 
7302 gives that year of this epocha, or years elapfed fince 
the creation, according to this computation. 

This epocha was firlt concerted by Pancdorus, a monk 
of Egypt, to facilitate the computation of Eafter; whence 
fome call it the « Greek ecclefiaftical epocha.”’ J 

The Eufchian Evocua of the Creation, is the year of the 
Julian period 486, anfwering to the year before Chrift 
4228, and commencing in autumn. ; 

Hence, fubtraGting 486 from the year 6522 of the Juliaa 
period, or adding 4228 to the year of Chrift 1809, the re- 
{ult 6036 will be that year of this epocha. “ 

This epocha is ufed in Eufebius’s Chronicon, and the 
Roman Martyrology. 

The Erocna of the Creation, according to Mr. Bedford 
and Mr. Kennedy, is the year of the Julian period 706, 
anfwering to the year before Chrift 4007. : 

The Erocua of the Creation, according to archbifhop 
Uther, adopted in Blair’s tables, is the year of the Julia ° 
period 710, corref{ponding to the year before Chrift.4004 ; 
but it muft be allowed, that all the epochs of the creation 
are uncertain, See Strauchius’s Brev. Chron, by Sault. 
p- 152, &c. See chronological table under the article 
CuronoLocy. 

Epocua of the Univerfal Deluge, in the year of the cre- 
ation 1656, and according to the different methods of com: 
putation ; fee the table under Curonotocy, and Anvs- 
DILUVIAN. 

Evocn of the Olympiads, is the year of the Julian period! 
3938, anfwering to the year 776 before Chrift, commencing: 
at the full moon next the fummer felftice, and each Olym« 

_ piad containing four years. 
This epocha is very famous in ancient hiftory ; it wae 

ufed principally by the Greeks, and had its origin from the 
Olympic games, which were celebrated at the Repiouisg of 
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every fifth year. See the table above cited, and Ovympic 
Canes. 

Erocua of the Building of Rome, or Urbis Condite, U.C. 
is the year of the Julian period 3961, according to Varro ; 
or 3962, according to the Falts Capitolini, anfwering to 
the yeare before Chrilt 753 or 752, and beginning on the 
zoth of April. Hence, it the years of this epocha be fewer 
than 754, {ubtracting them from 754 or 753, you have the 
year before Chrift ;'and, on the coutrary, 1f they be more 
than 754, you mutt fubtratt 754 to have the year of Chrift, 
and add the year of Chrilt to 754 to have the year of this 
epoclia, or the time fince the building of Rome. Thus, 
e. gr. the year 1809, according te Varro, is the year of 
Rome 2563. 

The fentiments of the earlieft Roman writers, with re- 
fpeét to this epoch, are various ; Polybius refers it to the 
year B.C. 751. Cato, whofe opinion is adopted by So- 
linus, Enufebius, Dionyfius Halic. &c. places it one year 
earlier. Fabius Pictor, who flourifhed in the time of the 
firit Punic war, and who is ftyled by Dion. Hal. an accu- 
rate writer, brings it down to the 29th year of the olym- 
piads, i. ¢. 747 B.C. Diodorus Siculus adopts this opi- 
nion. Sir Ifaac Newton, on the teftimony of fome later Ro- 
man writers, obferves that Rome was built in the rs5th age 
after the deftruétion of Troy, that is, after the 14 kings 
who reigned in Alba. Allowing 21 years to the reign of 
every king, and computing from the year B. C. 904, when 
he fuppofes ‘Troy to have been taken, he brings forward this 
epoch to the 38th olympiad, i. ¢.627 B.C. The date of 
Varro has been adopted by the Roman emperors in their pro- 
clamations, by Plutarch, Tacitus, Dion, Gellius, Cenfori. 
nus, Onuphrius, Baronius, and by moft modern chrono- 
logers. 

Erocus of Nabonaffar, isthe year of the Julian period 
3967, anfwering to the year before Chrift 747, commen- 
cing the 26th day of February of the Julian year at 
mid-day. The folar cycle was 19, the lunar 15, and the 
cycle of indiétion 7. 

This era takes it denomination from its inftitutor Na- 
bonaffar king of Babylon, and is that ufed by Hipparchus, 
by Ptolemy in his Aftronomical Obfervations, by Cenfon- 
gus, andothers. 

This epoch is of fingular fervice in chronology, as it ferves 
to conneét and adjutt all other epochas. The form of this 
era, which included a period of 424 Egyptian years from 
the commencement of Nabonaflar’s reign to the death of 
Alexander the Great, and which was thence carried down 
to the reign of Antoninus Pius, is fingular. Every year 
confifts of 365 days, and is divided into 12 months. Every 
month contains 30 days ; five intercalary days are added to 
thefe months, and the {um compofes the quantity of the Na- 
bonaffarean year. In every four Julian years, the corref{pond- 
ing four years of this era were evidently deficient by one day; 
therefore the beginning of the Nabonaflareaa years muit have 
moved retrogiadely ; andinthe fpace of 1460 Julian years, 
muft have gone through every day of the year. Whence it 
appears, that 1460 Julian are equal to 1461 Nabonaffarean 
years. Ifthe firlt year of the era of Nabonaflar began on 
Wednefday, Feb. 26th, the fecond and third years mutt 
have begun on the fame day ; becaufe thefe two years con- 
tain 365 days each in the Julian, as well as in the Egyptian 
calendars. The following year, i.e. 744 B.C. being a 
biffextile, one day was added to the Julian year, confe- 
quently the Nabonaffarean year began on Feb. 25th in this 
and the three fucceeding years, In the year 740 B.C. it 
began on February the 24th; in 736 B. C.on February 

the 23d, &c, ‘The firft day of any year of the Nabonaffa- 
rean era may be found by the following general rule. 

Divide the given year by 4 (becaule in 4 years the Na- 
bonailarean year anticipates the Julian by one day), and the 
quotient will be the number of days of anticipation, or of. 
the omitted leap-days. Ifthe quotient be lefs than 57 (the 
number of days from January it to February 26th), let it. 
be fubtracted. If the quotient exceeds 57, fubtraét it from 
422, i. c. from 57 + the nember of days in one Julian year, 
and the remainder will be the day of the Julian year, reckon- 
ed from January 1{t, which is the Thoth, or firlt day of the 
year following the given one; (Thoth being the name of 
the month, which in the firft year of this era, correfponded 
to Feb. 26th of the Julian year.) From the day found, 
fubtraét 1, and the remainder will be the number of the 
day required. 

E.G. On what day of the Julian year did the Thoth 
of the Nab. era 230 fall? Divide 230 by 4, and the quo- 
tient 57, fubtracted from 422, leaves a remainder of 345. 
This fhews that the Thoth of N. E. 231{t falls on Decem- 
ber 3rft, or on the 365th day of the Julian year ; fubtract 
1, and the remainder 364, or December 3oth, will be the 
day required. ; 

Erocua, or Era of Conflantinople, is f{uppofed to have 
commenced before the creation of the world; for the 5s5o9th 
year of it anfwers to the 1ft of the vulgar Chriftian era. 
It was adopted by the Greek church and empire, all the, 
public aéts of which are ftill dated by it s and the Mufco- 
vites computed by it until the reign of Peter the Great. 
Thofe who reckon by it make ufe of civil and ecclefiaftical 
years. The former begia with the month of September, 
and the latter, fometimes with the a1ft of March, and fome- 
times with the rit of April. 

Evocn of New Rome, or Conftantinople, is ufually com- 
puted from the time of the confecration of the city. Ac- 
cordingly the firft year of this era was the 25th of the reign 
of Conftantine, A. M. 5838, as the medern Greeks efti- 
mate the era of the creation, Julian period 5043. ‘Thus 
directed, the confecration of the city is fixedin the 330th 
year of the vulgar era, on the 11th of May. . 

Erocua, Dioclefian, or Epocha of Martyrs, is the year 
of the Julian period 4997, anfwering to the year of Chrift 
284, called the ‘‘ era of martyrs,” from the great. number 
of Chriftians who fuffered martrydom under the reign of 
that emperor. vege 

The Abyffinians, among whonrtt is ftill ufed in all eccle- 
fiaftical computations, call it the “* year of g 3”? though 
they do not reckon their years in a continued feries from 
this epocha. | But when the Dionyfian period of 534 years 
is expired, they begin their computation afrefh from i, 2, 
&e. 

Erocua of the Hegira, or Mahometan Epocha, is the year_ 
of the Julian period 5335, anfwering to the year of Chriit 
622. It commenceson Friday the 16th of July, the day of 
Mahomet’s flight from Mecca to Medina. -. 

This epocha is ufed by the Turks and Arabs, and even all 
who profefs the Mahometan faith. . It was firft introduced 
by Omar, the third emperor of the Turks. The altrono- 
mers Alfraganus, Albategnius, Alphonfus, and Ulugh 
Beigh, refer Mahomet’s flight to the 15th of July ; but 
all the people who ule the epocha agree to fix iton the 16th. 
See Hecira. i : 

Erecua of the Seleucide, which is ufed by the Macedo-, 
nians, is the year of the Julian period 4402, anfwering to 
the year before Chrift 312. This is reckoned from the 
time when Seleucus, one of the generals of Alexander’s 
army, took Babylon and afcended the Afiatic throne, ut 
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This era.is fometiures called the Grecian eray and thé era 
of Principalities, in reference to the divilion of Alexander’s 
empire. The Arabians ftyle it «¢ Tarik Dhilcarvaim,”’ ¢. e. 
the era of Contraéts, and the Greeks denominate it the 
Horned era. Thole who ufe it reckon- fometimes by Na- 
bonaffarean years, and fometimes by Julian, compofed of 
Roman months, to which Syrian names have been affixed. 
Its commencement has been varioufly ftated, fome date it 
on Tuefday March 13th. The Greeks in Syria reckon 
from a month correfponding to our September. Albategni, 
and others, reckon from the rit of October. In the firit 
book of Maccabecs the year is faid to have began in Nifan, 
orthe firft month of {pring ; but in the fecond book, and in 
other Jewifh hiltories, its beginning is dated in Tizn, which 
is the firit month of autumy. See Sereucipa. 

Eprocua, Perfian, or Yexdegerdic, is the year of the 
Julian period 5345, anfwering to the year of Chrilt 632, and 
commencing on the 16th of June. 

This epocha is taken from the death of Yezdegerdis, the 
Jatt king of Perfia, flain in batile by the Saracens. See 
Perfian Cavenpar. 

Erocua, or Era of the Perfian Monarchy, is referred by 
almoft all ancient hittorians to the rit year of the 5 5th olym- 
piad, i.e. 560 B.C. Of this opinion are Diodorus Sicu- 
jus, Thallus, Caltor, Polybius, Phlegoa, and Eufebius. 
From the beginning of the Nabonaflarean era to the firft 
year of the reign of Cyrus over Babylon, Ptolemy reckons 
209 years. If this number be fubtracted from 747, the re- 
mainder 538 will be the Babylonian epoch of Cyrus; and 
the monarchy ftood, according to Agathias, from the firlt 
year of Cyrus 228 years. That this was its duration is 
eyident from a paffage of Plutarch (in Vit. Alex.) which 
mentions an eclipfe uf the moon that happened 11 days 
before the laft battle between Darius and Alexander, in the 
month Boedromion. This eclipfe is found, by calculation, 
to have coincided with the 446th olympic year, Sept. 20. 
1f, therefore, the difference be computed between the 550th 
olympiad, #. c. the 217th olympian year, when the Perlian 
empire began, and the 446th, when it ended, it will appear 
to have flourifhed 228 or 229 years. 

EpocHa, Gelalean, called alfo Royal Lpocha, and 
Epocha of the Sultans, began in the year of the Julian period 
5707, A.D. 1074, on the 14th day of March, at the time 
of the equinox, and was eflablifhed for the convenience o€ 
finding the vernal equinox, at which time the Perfians ce- 
lebrated their great fealt, called Newruz. See Perfian Ca- 
LENDAR. 

Evocua of the eftablifhment of the Roman Confular digs 
nity. The republican form of government in Rome'owed 
its origin to the tyranny of Tarquin the feventh king; in 
_confequence of which the fovereigu authority was divided, 
and two magiftrates were elected under the denomination of 
confuls. The confular dignity was conferred ow Brutus and 
Coilatinus, 244 years after the building of the city. The 
names of the confuls were regiftered in the calendars until 
A.D. 541; and inthe 15th year of Jultinian the order 
was abolifhed. See Consut. 
. Epvocua, Julian, or Epocha of Julian years, isthe year 
of the Julian period 4668, anfwering to the year before 
Chrift 46. 

This epocha had its origin from the year of the reforma- 
tion of the calendar under Julius Czfar, calledthe “* year of 

_ confufion.”’ 
Ervocnua, Gregorian. See Gaecorian. 
Evocna, Spanifh, is the year of the Julian period 4676, 

aufwering tothe year before Chrift 33. 
This era commenced at the time of the fecond divifion of 

EPO 

the Roman provinces among the Triumviri, and is reckoned 
from the ft of January in the year 38 B.C. fo that the 
firft year of the Chriftian coincides with the 39th year of the 
Spanifh era, The mott famous fynods of Spain and Africa 
have been diftinguifhed and deferibed according to the com- 
putation of this era; but by a decree of the council of Tar- 
razon, A. D, s180, the Chriftian cra was fubitituted in 
its room, though it continued in ufe till the year 1383. The 
Portuguefe were the laft people who computed by this era, 
and they gave itup A. D. 1415 or 1422. See Afra. 

Erocua, Adiac, or Adian, is the year of the Julian 
period 4684, anfwering to the year before Chrift 30, com- 
mencing in Egypt onthe z9th day of Augutt, and on the 
ift of September among the Greeks of Antioch; but 
among the Romans on the rft of January in the year of 
Rome 724. — 
Epocua of the Reformation. See RerormMarion. 
For other epochas or eras, and the dates of remarkable 

events, fee the table under CuronoLocy. 
EPOCHETEUSIS, from exoxersiw, J draw through a 

canal, of ox«ro:, canal, a word ufed by Hippocrates, aud 
others of the old writers in Medicine, to exprefs the deriva- 
tion of the blood, or juices, from one part to another, 
EPODE, Erw@, in Lyric Poetry, the tnird or laft part 

of the ode; the ancient ode, or fong being divided into 
{trophe, antiftrophe, and epode. 

According to its moft common acceptation, it fignified a 
number of Lyric verfes of different conitruction, comprifed 
in a fingle ftanza; and it was fung by the prietts, ftanding 
ftill before the altar, after all the turns and returns of the 
ftrophe andantiltrophe. The invention of epodes is afcribed 
to Archilochus. 

The epode was not confined to any precife number, or 
kind of verfes, as the ftrophe and antiftrophe were; but 
when the ode contained feveral epodes, ftrophes, &c, they 
were all alike. 

As the word epode, then, properly fignifies the end of 
the fong; and as in odes, what they called the epode 
finifhed the finging, it became cuftomary, as M. Dacier 
fhews, for any little verfe which, being put after another, 
clofed the period, and finifhed the fenfe which had been 
fufpended in the firft verfe, to be called epode, erodos, 

And hence it is, that the fixth book of Horace’s Odes is 
entitled ** Liber Epodwn, Book of epodes,’’ becaufe the 
verles thereof are all alternately long and fhort; and the 
fhort one, generally, though not, always, clofes the fenfe of 
the long one. ‘I'he name of epode was likewife given to a 
{mall Lyric poem, compofed of trimeters or iambigs, of fix 
feet, and dimeters of four feet alternately. Of this kind 
were the epodes of Archilochus, mentioned by Plutarch. 
But the fignification of the word is extended {till farther ; 
epode being become a general name for all kinds of {hort 
verfes, that follow one or more long ones ; and in this fente, 
a pentameter is an epode, after an hexameter, which ip re- 
{pect thereof is a pro-ode, 
EPODOS, from emi, and adn, fong, in Medicine, a word 

ufed to exprefs the curing of difleafes by incantation, 
EPOICODOMESIS, from LT aNKO00/Aby L build upony in 

Rhetoric, is fometimes ufed for what is otherwife called 
climax, 
EPOISSES, in Geography, a fmalltown of Trance,. in 

the department of the Cdte d’Or, 9 miles W, of Semur. 
EPOMIS, Exwjus, in Anatomy, the upper part of the 

fhoulder, reaching up to the neck. 
The word is Greek, ex»s5, which primarily fignifies a 

fhort cloak or mantle made to toyer the shoulders. 
Some authors apply the word epomis to the upper part of 
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the os humert ; but the ancient Greek phyficians only afe it 
-for the mufeular, or flefhy part, placed as above mentioned. 
See DeLrornes. 
EPOMPHALION, from ¢ri, upon, and ouxro-, navel, 

any medicine which purges, on being applied to the navel. 
EPOPOEIA, Exoroa, in Poetry, the hiftory, action, or 

fable, that makes the fubjeé& of an epic poem, 
The word is derived from the Greek eros, carmen, verfe, 

and wow, facio, J make. 
Inthe common ufe of the word, however, épopoeia is the 

fame with epos, or epic poem itfelf: in which fenfe it is 
defined a difcourfe invented with art, or a fable agreeably 
imitated from fome important aétion, and related in verfe, 
in a probable and furprifing manner; with a view to form 
the manners, &c. See Epic Poem. 
EPOPS, in Ornithology, a name by which fome of the 

ancient writers have called the bird we call the upupa, or 
hoopoe. See Urura, of which it is a {pecies. 
EPORA, in Ancient Geography, a town of Spain, 28 

miles from Caftulon, according to the Itinerary of Antonine. 
Pliny calls it Ripepora. It is thought to be Montoro in 
the diocefe of Cordova. M. D’Anville places it on the 
river Beetis, in Beetica, N. E. of Corduba. 
EPOREDIA, Ivrée a town of Gallia Tranfpadana, 

fituated towards the weft, on the Doria Major. 
EPOTIDES, inthe Ancient Ship-Building, two large 

thick pieces of wood on each fide of the prow of a galley, 
which refembled two ears, whence they had their name. 

The epotides were chiefly defigned to ward off the blows 
of the roftra of the enemies’ veflels. 
EPPHA, or Epua,in Ancient Geography, a country of 

Arabia, in the vicinity of the Midianites. 
EPPING, in Geography, a market town in the hundred 

of Waltham, in the county of Effex, England, is irregularly 
built, and confifts of two parts or affemblages of houfes ; 
one round the church, called Epping Upland; the other, 
nearly a mile and a half fouth-eaft from the church, called 
Epping Street. The latter is by far the largeft, and con- 
fifts of one wide ftreet, nearly a mile in length, fituated on 
the high road from London to Newmarket, on a ridge of 
hills extending to a confiderable diftance north and fouth. 
Here a market is held on Fridays: the chief commodities 
expofed for fale, are butter and poultry, which are chiefly 
purchafed for the ufe of the metropolis. At the weft end 
of the ftreet is a {mall new chapel: and near the middle are 
the fhambles. The inns ».d public houfes are numerous. 
Epping is 17 miles from London; contains, in both divi- 
fions, 315 houfes, inhabited by 1726 perfons; it has two 
annual fairs. 

Eprinc Foref,, is an extenfive tra&t of good woodland, 
deriving its prefent name from the town, but was formerly 
called Waltham Foreft, and in very remote ages the Foreit 
of Effex. Since it obtained the latter appellation, it has, 
however, been greatly curtailed, many thoufand acres hav- 
ing been grubbed up, and the land cultivated. This forett 
is under the jurifdi€tion of a lord warden and four verderers : 
the wardenthip is hereditary in the family of fir James Til- 
ney Long, bart.: the verderers are elected by the free- 
holders of the county, and retain their offices during life. 
The foreft rights are as various as the tenures of the dif- 
ferent manors that furround it. In this foreft, though fo 
near to London, wild ftags are yet found ; and a ftag is an- 
nually turned out on Eailer Monday, under an eftablith- 
ment patronized by the principal merchants of the city. 
The hunt is well fupported : the kennel for the hounds, and 
the building belonging to the hunt, have been lately ere@ed 
at the expence of feveral thoufand pounds, 
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At a {mall diftance to the fouth-eaft is Hainanlt Foret, 
famous through many centuries for a venerable tree, d 
Fairlop Gak, which is remarkable for its fize, and alfo for 
an annual fair held on the firft Friday in July under its 
branches, which overfpread an area nearly 300 feet in cir~ 
cumference : the ftem, which is rough and irregular, mea- 
fures 36 feet in girth. Morant’s Hiftory of Effex. Beau- 
ties of England and Wales, vol. v. 

Errina, a town of Germany, in the archduchy of Auf- 
tria; 4 miles S. of Aigen. 

Errinc, a poft town of America, in Rockingham county, 
New Hampfhire, taken from the N, W. part of Exeter, 
and incorporated, in 1741. It contains 1121 inhabitants, 
and lice 6 miles N. W. of Exeter and 23 W. of Portfmouth. 
EPPINGEN, a {mall town of the kingdom of Bavaria, 

in the palatinate on the river Elfatz, 21 miles N. E. of 
Philipfourg, and 18 miles N.W. of Heilbrun. N. lat. 

Punahe 
+9 PROUVETTE, is a machine, of which there are fe- 
veral varieties, ufed for proving the ftrength of gun-powder. 
The principle of this invention, ia whatever form it may 
be applied, is to afcertain how far a certain meafure or 
weight of gun-powder is capable of overcoming the refif- 
tance either of a certain weight, or of a {pring, whofe pref- 
fure againft the explofion is computed. The former is 
evidently the moft regular, and, confequently, the beit 
adapted to military purpofes, wherein the ftrength of the 
powder is often of the greateft moment, not only on ac- 
count of the advantages gained by the greateft concentra- 
tion of force, but becaufe in the mortar and howitzer prac- 
tice it is neceffary to have a very accurate knowledge of the 
powers of expantion in the powder when ignited ; by which 
means fhells may be thrown, with the greateft precifion, 
to any intended diftance ; whence the explofion takes the 
greateft poffible effec. 

In our srfenals, an eight inch mortar is ordinarily em= 
ployed as an eprouvette: being charged with twe ounces 
of powder, and an iron ball of fixty-four pounds, the latter 
fhould be projected at leaft 150 feet ; the elevation of the 
piece being 45°, and the bed being placed perfe&ly hori- 
zontal. We confider this to be a fair ftandard; though 
fome powder made from the beft materials, and frefh from 
the mill will fometimes exceed even 180 feet ; while, on the 
other hand, weak powder, that is, fuch as has not been kept 
very dry, or that has been re-ftored, will rarely make a range 
eqnal to 120, and generally not exceeding even 110 feet, 

_ The above mode of proof relates to cannon-powder ; that 
intended for the ufe of mufketry is afcertained by an eprou- 
vette of a different defcription ; namely, a mufket barrel, 
of which the interior is highly polifhed. This fhould, with 
a charge of only four drachms, impel a fteel ball through 
fifteen wet elm boards, each a quarter of an inch in thick- 
nefs, and placed at 3 of an inch afunder; the firft bein 
39 feet and 10 inches diftant from the muzzle of the ome 3 
‘We mutt contefs this exaét number of inches in the diftance, 
appears to be more faftidious than neceflary, for we are apt 
to believe, that, in experiments of this nature, the odd twe 
inches, neceffary to complete the fortieth foot, would by no 
means derange the procefs. 

The French eprouvette for cannon powder comes very 
clofe to our’s, they ufing a brafs ball of 6olb. (French 
weight ) whofe diameter is 7 inches and g points, or £ of a 
line, (French meafure) with one line of windage, (or {pace 
between the fhot and the fides of the bore.) The chamber 
holds precifely three ounces ; which quantity of their beft 
powder will throw the ball full 180 yards; their re-ftored 
powder throwing it about 160 yards; But Monf. Lom- 

bard’s 



EPs 

bard’s experiments give a refult of 250 yards, with the pow- 
der now manufactured at the French mills; the eprouvette 
being always elevated to 45°. 

Fine powder is fometimes tried by means of a {mall ma- 
chine refembling a piftol, of which the barrel is very fub- 
ftantial, and the bore not more than the eighth of an inch 
in diameter. Over the barrel is a circular plate, ated 
upon ftrongly by a fpring, which offers confiderable re- 
filtance to the revolution caufed therein, by the action 
of the powder on a projection which fhuts down clofe 
upon the muzzle. The bore being filled with powder, 
and the wheel, or plate, turned fo that its projeétion 
clofes the muzzle, the explofion will, in proportion to its 
force, throw up the projection, and caufe the wheel to re- 
volve ; the power of the powder is fuppofed to be afcer- 
tained by means of figures on the circumference, which in- 
dicate how much the wheel has been thrown round. 

But fuch a machine cannot poffibly give a correct ftandard ; 
it being fo fubjeét to variation; as is alfo that contrivance 
which caufes the powder to a& underneath the hammer 
of a piftol lock. ‘The pan being filled, the powder fhould 
have force enough to throw the hammer back. We need 
not comment on the uncertainty of fuch an eftimate. 
EPSOM, or Essesuam, in Geography, a parifh and 

formerly a market townin the hundred of Copthorpe, Surrey, 
England, is fifteen miles S-E. from London. In the year 
1800 it contained 414 houfes, and 2404 inhabitants. ‘The 
houfes are difpofed chiefly on two fides of along wide 
itreet, or public road, and are fituated on the weft fide of 
Banftead Downs. Thefe are diflinguifhed for their fine 
{weet verdure, which is moftly grazed by fheep; and the 
Banftead mutton is muca efteemed for its flavour. On thefe 
downs are annual horfe-races, which are much frequented 
by gamblers and fharpers, from the metropolis. The 
church, above a mile from the centre of the village, was 
ferved for many years by the late Rev. Jonathan Boucher, 
who died here in the year 1804. A large old feat near 
the church, called Durdans, was originally built by George, 
the firft earl of Berkley, with the materials brought from 
the palace of Nonfuch, when that celebrated royal manfion 
was taken down. The firft houfe being deftroyed by fire, 
another was ere€ted, and fubfequently poflefled by the earl 
of Guildford. Several other fpacious feats, and pleafant vil- 
las, are found in the vicinity of Epfom, among which are 
Woodcote Park, the late lord Baltimore’s; and Pit’s-place, 
which receives its name from being fituated within the 
excavation of achalk pit. It is a fingular and curious 
lace. 

‘ Epsom, a poft town of America, in Rockingham Coun- 
ty, New Hamphhire, E. of Pembroke, adjoining, 10 miles E. 
of Concord, and 45 N. W. of Portfmouth. It was incor- 
porated in 1727, and in 1800 contained 1034 inhabitants. 

Epsom Salt and Water. This fo much celebrated falt 
was firft extrafted from the purgative mineral {pring at Ep- 
fom in Surrey, which had long been celebrated for its me- 
dicinal qualities, by Dr. Nehemiah Grew in 1675, who 
publifhed a treatife concerning it (De Natura Salis Cathar- 
tici Amari.) Dr. Grew gave it the appropriate name of 
fal catharticus amarus, or bitter purging falt; which is 
fill retained, together with the names of Epfom falt, mag- 
nefia vitriolata, or fulphat of magnefia of modern che- 
mical nomenclature ; which fee for the chemical properties 
of this falt. 

The original Epfom falt, or that which was procured by 
the evaporation of the Epfom water, was fold in London at 
avery high price. Afterwards it was prepared, very ex- 
tenfively, by chemifts of the name of Moult, about the 
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year 1706, by evaporating the water of fome fprings at 
the foot of Shooter’s-hill; which were found to refemble 
that at Epfom. Soon after it was difcovered, as appears 
by Haukwitz, a celebrated trading chemift in London, that 
the fame falt could be procured from the bittern of fea- 
water; and in a few years the fecret tranfpired, and the 
fame was prepared from fea-water at Portf{mouth, Lyming- 
ton, and at Newcattle ; by which the falt from the Shooter’s- 
hill {prings was underfold, and the works were abandoned. 
Epfom falt was for a long time only prepared in this country, 
and the continent was tapped from hence; on which ac- 
count it became known in Europe under the name of Epfom, 
or Englifh falt ; but Bergman afterwards difcovered the fame 
in the Sedlitz or Seyd{chutz waters in Bohemia, whence 
the name Sedlitz falt was added to its other appellations. 

A confiderable confufion prevailed for a long time between 
this falt and Glauber’s Sal Mirabile (fulphat of foda,) the 
acid of both being the fame, and the medicinal ufes of each, 
and comparative dofes, not materially differing, In fac it 
appears, that fometimes the true Glauber’s falt was made 
{mall grained, by ftirring it as it began to cryftallize ; and 
fometimes the true Epfom falt was made large grained to 
imitate Glauber’s ; and cach was occafionally paffed off for 
the other as either -happened to be in mott requeft. This 
kind of fraud indeed is ft'll pra@t:fed pretty extenfively on 
parts of the continent where the Epfom falt is not eafily 
procured. Some chemical difierence between the two falts 
was very foon afcertained. Dr. Grew gives it as ¢haraéteriftic 
of the Epfom falt, that it coagulates with an alkali; but 
the nature of the earth that forms this coagulum, was not 
fully underftood till the refearches of Black and Bergman. 
proved it to be the earth magnefia. 

Epfom falt is a highly and juitly efteemed purgative me- 
dicine, and is in very conitant ule. The tafte is falt and 
bitter, attended, however, with a peculiar flavour approach- 
ing to fweetnels. Notwithitanding its naufeous tafte,.it is 
often found to remain on the ftomach when rhubarb and 
moft other medicines are rejefted, and in general it operates 
{peedily, effectually, and without griping or debilitating. 
The ufual dofe for an adult is from half an ounce to an 
ounce ; but it fhould be pretty largely diluted in gruel, 
broth, or any mucilaginous liquor. 
EPSTEIN, in Geography, a fmall town of Germany, 

formerly in the Landgraviate of Heffe Darmiftadt, but fince 
the peace of Luneville, in the territory of the princes of 
Naflau Dietz. It is fituated at no great diftance from the 
confluence of the Rhine and Mayn, 18 miles N.W. of 
Francfort on the Mayn; and is chiefly remarkable for fome 
good iron mines in its neighbourhood. 
EPTACTIS, in Natural Hiffory, a name given by 

Linkius, and fome other authors, to a {pecies of {tar-fith, 
of the aftrophyte kind, whofe rays,’ or branches, at their 
firft going out from the body, are only feven in number ; 
byt which very foon {pread into more. See Srar-fi/h. 
EPTAMERIDES, in Mujfic, a name given by M. 

Sauveur to one of the intervals of his fyftem, inferted in 
the Mem, de l’Acad. des, Se. for 1701. 

This author begins by dividing the o@ave into 43 parts 
or merides, then each of thefe into 7 eptamerides, fo that 
the o€tave entire comprehends 301 eptamerides, which he 
ftill fubdivides. (See Decameripz.) The word is formed 
of wrx, feven, and of ptpis, a part. In Sauveur’s fub- 
divifion the oGtave is = 23.492 + 24 f+ 3 ms and its 
common logarithm is = .9989999.0035. or .g990000.c000 
according to the affumption of M. Sauveur, wherein the 
oftave = .6990000.0000 and its reciprocal . 3010, Kec. 
EPTE, in Geography, a {mall river of France in the 
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department of the Eure, which has its fource near Bernay, 
and falls into the Seine below Vernon. 
EPUL. See Exterrainmenrs. 
aor ULARES, in Antiquity, an epithet given to thofe 

who were admitted to the facred epulz or entertainments, it 
being unlawful for any to be prefeut atthem who were not 
pure and chafle. 

EPULIS, (from em, upon, and evax, the gums,) in 
Surgeiyy a tubercle onthe gums. There are two kinds; 
one of a benign nature, and free from pain; the other more 
malignant, being very troublefome, and occationally be- 
coming, according to the defcriptions of furgical writers, of 
a cancerous quality. Some of the excrefcences are repre- 
fented as having a narrow pedicle, while others are con- 
nected with the.gum by means of a broad bafe, 

The beft plan of treatment confifls in extirpating an 
epulis, as foon as the nature of the cafe manifefts itfelf. 

"The object may be accomplithed either with cauttic, or the 
knife. The latter mode is that, to which we fhould ge- 
nerally give the preference, becaufe attended with the 
greatelt degree of certainty, and not more pain. 

Some writers advife us to tie the excrefcence, when its 
neck isnarrow. However, in fuch a cafe, the knife, or a 
pair of {ciffars, might alfo be very conveniently employed. 
EPULO, in Antiquity, the name of a minifter of facri- 

fice among the Romans. 
The pontifices, not being able to attend all the facrifices 

performed at Rome, to fo many gods as were adored by 
that people, appointed three miniflers, whom they called 
epulones, becaufe they conferred on them the care and ma- 
nagement of the epulz, feafls in the folemn games and 
fettivals. 

To them belonged the ordering and ferving the facred 
banquet offered on fuch occafions to Jupiter, &c. They 
wore a gown bordered with purple, like the pontifices, their 
number was at length augmented from three to feven, and 
afterwards by Czefar to ten. 

Their firft eftablifhment was in the year of Rome 558, 
under the confulate of L. Furius Purpureo, and M. Clau- 
dius Marcellus. 
EPULO'TICS, (from exovAuw to cicatrize), in Surgery, 

katie applications, which difpofe wounds and ulcers to 
eal. 
EPULUM, in Antiquity, banguet, a holy feaft prepared 

for the gods, 
The ftatues of the gods were commonly laid upon a bed, 

and ferved in the epula, as if they had been very hungry ; to 
perform which was the fun¢tion of the minifters of facri- 
fice, hence called epulones. 3 
EPWORTH, in Geography, a market town in Lindfey 

divifion of Lincolnfhire, England, is fituated 158 miles from 
London; it is built in a ftraggling irregular manner ; and 
contains, according to the late population return, 275 
houfes, and 1434 inhabitants, who are chiefly employed 
in {pinning hemp and flax, of which great quantities are 
grown here, and in the manufacture of facking and bag- 
ging, which is the chief trade of the town. A weekly 
market is held on Thurfdays, and two fairs annually. 
Quantities of large oaks, firs and other trees, fome of 
which appear to have been burnt, and others cut down, are 
frequently found here three feet beneath the furface of 
the earth. The reftory of Epworth was held by the Rev. 
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Samuel Wefley, the father of the diftinguithed leaders of 
the Arminian Methodifts, John and Charles Wefley. 
EQUABLE Morton, is that whereby the mawveable 

body proceeds with the fame continued velocity ; neither 
accelerated nor retarded. 

Equanre Pulfe. See Purse. 
Equasre Styl. See Sryce. 
EQUABONA, in Ancient Geography, a town of Spain, 

in Lufitania, according to the Itinerary of Antonine, fitu- 
ated on the left fide, and at the mouth of the Tagus, not 
far from the fea. 
EQUAL, aterm of relation between two or more things 

of the fame magnitude, quantity, or quality. - : 
Wolfus defines equals to be thofe things which may he 

fubflituted for each other, without any alteration of their 
quantity. It is an axiom in geometry, that two things 
which are equal to the fame third, are alfo equal to each 
other. And again, if to or from equals you add or fub- 
traét equals, the fum or remainder will be equal. 
Equat Altitudes, in Pradical Aflronomy, One of the 

moft practicable and certain methods of determining the 
time, and thus afcertaining the error of a clock or .chrono- 
meter, is by obferving equal altitudes of the fun, or of a 
fixed flar. For this purpofe all that is neceffary is to ob- 
ferve the inftant the {un or ftar is at any altitude towards 
the eaft, before the meridian paflage; and the inftant muft 
likewife be marked when the fame object attains exatly the 
fame altitude towards the weit, after the meridian paflage : 
the mean between the above quantities will be the inftant 
marked by the clock at the moment the fun or ftar was on 
the meridian. The preceding operation, however, fup- 
pofes, that the, declination of the objeét has not varied 
during the elapfed interval, but this with the fun feldom 
happens. The obfervation, therefore, muft be corrected by a 
table, or by a dire& calculation. 

Let P (Plate XII. Afronomy, jig. 106.) be the ele- 
vated pole, Z the zenith, S the fun, S B an arc parallel 
to the horizon H O, fo that the points B and S have 
the fame altitude; PS the polar diftance of the fun in 
the morning, P B its polar diftance in the evening (fup- 
pofed to have become lefs). When the fun in the 
afternoon arrives at the point B, whofe altitude fuppofe 
20°, the fame as the morning, the hour angle Z P B, or 
the diftance of the fun, and its hour angle from the meridiar 
PZ, will be greater than the morning hour angle Z PS. 
We have, therefore, two triangles, Z PS, Z PB, which 
have each the fide PZ common, and the fides ZS, ZB, - 
each equal to 70°, fince they are the complements of the al- 
titudes, 20° in each cafe. The fides PS, PB, differ by a 
quantity which is equal to the change of the fun’s declina- 
tion in the interval between the two obfervations. If the 
two triangles be refolved feparately, the two hour angles will 
be found different: the half of this difference is the correc- 
tion, which muft be applied to the middle point of time to 
obtain the exact inftant of the fun’s pafflage over the meri- 
dian. Thiscorreétion is given in the annexed table, which 
is taken from the lat edition of La Lande’s Aftronomy, 
It is calculated from the following differential analogy. 

ox (Ge latitude tang. dec. © 

30 \fin, hour-angle — tang. hour-angle 

TABLE 
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TABLE OF EQUATION OF EQUAL ALTITUDES. 
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EQUAL 
EquAt-Abtitude Inflrument, is an inftrument ufed ia 

Aftronomy for afcertaining the exa€t time at any place, by 
means of equal altitudes of any heavenly body, as obferved 
fucceffively at the oppofite fides of the meridian. Formerly, 
the inftrument ufed exclufively for this purpofe was a re- 
fradting telefcope of confiderable length, attached to a ver- 
tical axis of motion, placed truly perpendicular to the hori- 
zon by means of a plumb-line or fpirit-level, fo that when 
the telefcope had a given elevation, it might be fixed at that 
elevation, and defcribe a parallel of altitude as the vertical 
axis turned round; which method was equally fimple and 
accurate, as it required no graduated circles for reading 
either horizontal or vertical angles; but then its utility was 
limited to the fingle operation of determining the inftant 
when any celeftiai body on the weftern fide of the meridiaa 
had the fame altitude that it had at a given inftant on the 
eaftern fide, and hence the intermediate inftant when the 
faid body was on the meridian, provided its declination had 
not fenfibly altered during the interval. But in the prefent 
improved ftate of aronomical and nautical inftruments, 
almoft any of them will meafure equal altitudes with great 
precifion, and at the fame time indicate the quantity of the 
altitudes obferved, fo that an inftrument to take equal alti- 
tudes only is no longer a defideratum, and its ongin and 
conitruétion may now be confidered as matter of curiofity, 
or as a link in the hiftorical chain of aftronomical inftru- 
ments, but yet at the time was a link of great importance. 
When fir Iaac Newton prefented to the obfervatory at 
‘Trinity college, Cambridge, an excellent pendulum clock 
for the ufe of the profeffor, it became a matter of great 
.importance to have the ready. means of adjufting the rate of 
the clock to exa& time; profeffur Cotes, therefore, con- 
trived an equal-altitude inftrument, which was made at very 
little expence, and which yet fully anfwered its purpofe. 
This inftrument is defcribed in Dr. Robert Smith’s Optics, 
and.alfo another, which is an improvement on it, as being at 
that time in the poffeffion of the earl of Ilay. As we pre- 
fume it will not be unacceptable to our readers to fee how 
an inftrument, that does not indicate any meafure, will yet 
determine equal altitudes with accuracy, we fhall give in 
fuceeflion brief defcriptions of the two inftruments we have 
already named, accompanied by correfponding figures. 

Profeffor Cotes? Equal-altitude Inffrument.— Fig. 3. of Plate 
XVII. of Afronomical Inflruments, is a reprefentation of Mr. 
Cotes’ equal-altitude inftrument, as applied in taking an 
obfervation. AB is a {trong wooden axis in a vertical po- 
fition about fix feet long, and having the extreme ends of 
well-tempered fteel; the fuperior end A has a cylindrical 
pivot, and the lower end a conical one, both refting in ad- 
juftable pieces of metal, that are not neceflary to be de- 
{feribed; two ftrong bars, CD and DE, are firmly at- 
tached to the axis, a as to form a right angle where they 
are united at D; in like manner two other bars are fixed 
together and to the axis, namely, G F and FE, making a 
right angle at F; and below thefe a thick pin Y paiffes 
quite through the axis. Near the top at T isa piece of 
tapped wire {crewing into the axis, and fupporting a plumb- 
line T'V, which falls atthe point of a fine needle A a 
little out of the centre of the thick pin Y; fo that by turn- 
ing this wooden pin round, the needle point may be brought 
into contaét with the line whenever it does not touch it: 
the bar CD has half a dozen tapering pins or pegs turned 
round, inferted into holes at equal diftances, or nearly fo, 
and the bar E F has one fuch pin. The pin at F fupports 
the lower end of the telefcope PQ, and the upper or obje& 
end hangs by one of the fix pins on the arm CD, as 
the elevation in any obfervation may require; the piece 

IL KM, that carries the peg N, by which the telefeope 
hangs, being made faft to its tube. The telefcope, not 
being an achromatic at that time, was five feet*long, “and | 
therefore required the axis of motion to be at leaft fix feet. 
When the pivots of the axis were nicely adjufted with re-_ 
{pe& to caft and weft, and alfo to north and fouth, which’ 
was known by.the plumb-line hanging in apparent contaét . 
with the needle point, during the whole of an entire reyo«! 
lution, then the object-end of the telefcope deferibed an 
exact parallel to the horizon, or parallel of altitude, and. 
whatever bodies appeared in the centre of the eye-glafs,’ 
which we fuppofe to have been a fingle*one, had all equal; 
apparent altitudes. 

The Earl of Ilay’s Equal-altitude Inftrument.—The, 
inftrument faid to have been in the poffeffion of the earl* 
of Ilay, is reprefented by fig. 4. of Plate XVII. Weknow- 
not who was the maker, otherwife we fhould have given his 
name in preference. The axis ah is of fteel {quared, thirty 
inches long; the upper end of it, a, bears a fextantal arch 
cd, fixed at a immoveably; the telefcope N is thirty inches 
long alfo, and is moveable together with its graduated 
femi-circle round the fame point a as a centre of motion: 
this femi-circle may be fixed to the fextantal arch at any 
elevation of the telefcope, by the finger-nuts c and d, 
paffing through the circular aperture of the femi-circle, 
and {crewing into the fextantalarch. Immediately under 
the femi-circle is a fpirit-level / m, with fcrews of adjuft- 
ment, and at ¢ under it, the axis, for a fhort way down, 
is cylindrical, about an inch in diameter, and well-po- 
lifhed. The lower end of the axis is conical, and the 
eye-piece of the telefcope has in its focus five vertical wires 
at equal diftances, parallel to each other, and two parallel 
crofs wires, as reprefented in fg. 5. When the inftrument 
here defcribed is ufed, its axis is let down into a ftand of 
the fhape of a long hollow parallelopiped, wanting two 
fides. Its other fides f, g, are a couple of brafs plates, equal 
in length to the part Je of the axis, and are fcrewed toge- 
ther edgeways, but the centre of the upper fquare end 
piece 4, four inches {quare, isa round hole, juit large enough 
to receive without touching it, and over this hole is fixed 
another plate with a triangular hole, concentric, one of the 
fides of which triangle is moveable by an adjuftment fcrew, 
to make the cylinder bear alike on all fides: on the lower 
fquare, or bafe i, lies another adjuftable piece, with a fine 
conical hole to bear the point 4 of the axis, and to adjuft 
the axis vertical by means of its fcrews, as pointed out by 
the level. The frame, thus furnifhed with the inftrument, 
is then firmly faftened to a folid pillar K, by means of a 
niche made in it to receive the brafs plates. The axis is 
known to be truly perpendicular when the bubble of the 
level will remain in the middle of the tube during every part 
of an entire revolution of the axis. If the axis of this inftra- 
ment were to-be placed parallel to the earth’s axis, and in 
the true meridian, its conftru&tion is equally adapted. for 
an equatorial telefcope, in which cafe the femi-circle would 
in every fituation be a fecondary to the equator, or would 
meafure declinations. The crofs wiresin the telefcope are 
very ufeful for taking five pairs.of obfervations, from which 
a mean may be taken with greater accuracy than one pair 
of obfervations alone would give, and in cloudy weather 
will afford five chances of feeing the bedy at the proper in- 
ftants of required altitude. For the methods of applyin 
the correétions for equal altitudes, and of afcertaining th 
exa&t time as deduced from the obfervations, the reader is 
requefted to confult our article CuronomMETER, where the 
requifite problems are exemplified. It is fearcely neceflary 
to add, that a common Hadley’s {extant or o€tant is a good 

inftrument 
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EQUAL. 
inflrument for taking equal altitudes, provided the obferver 
have a good artificial horizon, when his obfervations are 
taken on the land ; the imperfeétion of the graduations being 
of no importance, except when the exact meafure is wanted 
for other purpofes. 
Equa Angles, are thofe whofe containing lines are in- 

clined alike to each other ; or which are meatured by fimi- 

- 

— 

lar arches of their circles. 
Eevat Arches. See Ancu. 
Equa Arithmetical Ratios, are thofe wherein the dif- 

ference of the two lefs terms is equal to the difference of 
the two greater. See Ratio. 

' Equav Circles, are thofe whofe diameters are equal. 
See Circre. 

_ Equat Curvatures, are fuch as have the fame or equal 
radii of curvature. See Curvarurg. 

— Equa Figures, are thofe whofe areas are equal, whether 
the figures be fimilar or not. 

The fegments of a fphere, or circle, are of an equal con- 
cavity, or convexity, when they have the fame ratio, or pro- 
portion to the diameters of the {pheres, or circles, whereof 
they are parts. 

' Equa Geometrical Ratios, are thofe whofe léaft terms 
are fimilar, aliquot, or aliquant parts of the greater. 
Equat Hours. See Hour. 
Eovat Ayperbolas, are thofe, all whofe ordinates to their 

indeterminate axes, are equal to each other ; taken at equal 
diftanees from-their vertices. 
Equat Solids, are thofe which comprehend, or contain, 

each as much as the other ; or whofe folidities, or capacities, 
are equal. See Souip. 
Equat Beating, in Mufic, is faid of fuch tempered 

concords as beat equally quick, or make the fame num- 
her of wa, wa, wa, wa’s, in a given {pace of time, when 
ounding. The firft who mentions, or makes any ufe of 
equal-beating concords, is Dy. Robert Smith, who obferves, 
4 armonics, p. 188.) ‘if feveral imperfeé& confonances of 
the fame name, as Vths, for inftance, (by which the whole 
{cale is ufually tuned,) beat equally quick, they are not 

ually harmonious, or tempered; to make them fo, the 
higher in the fcale ought to beat as much quicker than the 
lower, as their bafes vibrate quicker (prop. xi. cor. 2.) ; 
that is, ifa Vth be a minor tone higher than another, it 
fhould beat quicker, in the ratio of 10 to g, or (if a major 
tone) g to 8 nearly ; if a I1Id higher, in the ratio of 5 to 4; 
if a Vth higher, in the ratio of 3 to 2; if an VIII th higher, 
of 2 tol, . 

In fchol. 2. to prop. xx., the doétor gives a table of beats 
to be made in fifteen feconds of time, by four fucceffive sths 
above C refpeétively, in order to forin a fyftem for the 
eommon inftruments with twelve notes in an octave, wherein 
every [11d fhall beat tharp, as fait as the Vth to the fame bafe 
beats flat: let it be obferved, however, that this will not be 
the cafe in the IIIds or Vths affected by the beating notes, 
or refulting 5th, after this method has been purfued through 
eleven sths. 

In the fame table we have the number of beats for the 
above fucceffion of 5ths, fo calculated, that the Vths and 
ViIths to the fame bafs may beat equally quick, the former 
flat, and the latter fharp; which will give the notes of the 
doétor’s fyftem of equal harmony in three oétaves, as far as 
the fame can be applied on a defeétive or douzeave inftru- 
ment. At page 220, mention is made of another equal- 
beating fyftem, wherein the 11Ids and the VIths to the fame 

_ bafs beat equally quick, and which is faid to approach fo 
near to the fyftem of equal harmony, as not to need a pars 
ticular table. 
_ Vor, XIII. 

Tn the direGions given by earl Stanhope, pages 13 and, 
14, of his ftereotype ‘“ Principles of the Science.of Tuning,’’ 
for adjufting his two fucceflive biequal 3ds, and three oes 
ceflive triequal quints ; his lordfhip direéts that thefe thal 
be made to beat equally quick refpeétively ; and falls into 
the miltake of fuppofing that this would produce the 
equal temperament of thole I1Ids and the Vths refpectively, 
that he had previoufly calculated for them, by mean pro- 
portionals, for his monochord fy{tem, contrary to the de- 
monttrations of Dr. Smith above ; and in a printed “ Letter 
to the Duke of Cumberland refpecting the Stanhope Tem- 
perament,’’ this error being perfifted in, after it had beeu 
pointed out by Mr. Farey in the Philofophical Magazine, 
vol. xxvii. p. 203, it becomes neceffary for us to point out 
(as could not be done under Bizquar Third, in our work}, 
that the ratios 4, 12, and 4, exaftly reprefent the notes I, 
b A and ¢ refpeétively, when the two fucceflive 3ds (which 
his lord{hip calls biequal) E, b A and b Ac, whofe ratios 
are 13 and 49, make an equal number of beats in a fecond 
of time ; and this number of beats, when C makes 240 com- 
plete vibrations in 1”, is exaétly ten times ina fecond. 
Thus we fee, that there are three different intervals, called 

by hislordfhip biequal thirds, whofe ratios are 33, we £2, and 

44, and their common logarithms are .8985423.5924, 
-8979400.0867, and .8973376.5811 refpectively, or in the 
new notation 206.228 = + 4 f + 18 m, 207.52 +4f + 
18 m, and 208.772 © + 4 f + 18 mnearly refpeétively : and 
there are, indeed, others which arife from the new inftruc- 
tions which his lordfhip gives in the letter to the duke of 
Cumberland above referred to, for tuning equally-tempered 
concords by means of the ahjence of ‘* beating between the 
two beatings ;”’ which new {pecies of equal beating is confi- 
dered in the Philofophical Magazine, vol. xxxiti. p. 297, 
and is fhewn to produce other intervals than the above, 
and which yet come under the appellation of biequal thirds, 
as defined by earl Stanhope. 

Equat Harmony, has been applied by Dr. Robert Smith 
to the different concords V, VI, and III, (or their com- 
plements 4th, 3d, and 6th,) when they are fo tempered, 
as to be equally harmonious or pleafant to the ear, as tem- 
pered concords; and the refult of his laborious calculations 
for forming a fyftem, wherein every concord within the 
compafs of three o€taves fhall be equally and the moft 
harmonious, (Harmonics, p, 140.) is, that each V, VI, and 
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a major comma refpectively : or, in a fyftem of four oftaves 
of equally harmonious concords, thefe temperaments are 

iy, 
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40” "40 AB sic. 
V, VI, and III, refpeétively. But it is to he obferved, that 
thefe temperaments are applicable only to inftruments with 
21 itrings, or pipes, in each o€tave, and not to the common 
piano-fortes, organs, &c. in ufe, with only 12 ftrings, or 
pipes, of different pitches within the compafs of an oétave. 

The term equal harmony has been, as we think, impro- 
perly applied by Mr. Emerfon, and others, to the i/otonic 
or Waal lemderbhent fyftem of intervals (which fee); it 
being obfervable that Dr. Smith’s defign is to effeét an 
equal harmony among the different concords, and the equal 
temperament makes an equal harmony among: the difer- 
ent keys, which are in hee very different fyftems, and 
ought not to bear the fame name. 

Equal harmony alfo denotes the tuning by perfec 
5ths without temperament, making all the keys participate 

gA equally 

III, are to be tempered » and = parts of 
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equally of the imperfe@tion of the feale on keyed inftru- 
ments, By this method of tuning, the thirds will, at’ firit, 
feem very harfh and crude; but by a little ufe the ear will 
accommodate itfelf to the evil, and indulge the abbé Rouf- 
fier, or his manes, with the tiple progrefjion, by which Py- 
thagoras formed the feale, and by which the Chinefe, in 
the moft remote antiquity, aecording to Pere Amiot, pro- 
duced the few founds with which théir imperfect feale is 
furnifhed. See Temperament and TPrirre Prosrfion. 
Eovar Zemperament, is a fyftem of twelve intervals 

within an odtave, all equal to each other; each of which 
1 

has the ratio of 14/Q = 51> +f 4+ 45-'m, (fee Philo- 
fophical Magazine, vol, xxix. p. 347.) the common logarithm 
of each of fuch mean femitones being = .9749141.6703. 
This fyfem is often called the ifotonic, and fometimes that 
of Merfennus, by M. Couperin, M. Marpurg, Mr. Emerfon, 
Wir. Cavallo, Mr. Davis, and others, who have written in 
its favour. Dr. Robert Smith, who dilapproves of this 
fyttem, ftates the temperaments of its V and 4th, its VI 
and 3d, and its IIL and 6th, to be 5, 75, and 6, parts of a 
major comma refpeétively (Harmonics, p. 167.), but thefe 
are incorre&t, and ought to have been ;4, 77, and {6 of a 
comma, the temperaments of thefe concords, very nearly, as 
ftated in the firft column of Tab. II. page 158, of the fame 
work. Mr. Emerfon, in his ‘ Algebra,’’ prob. ccii. cal- 
culates the beats which the concords in this fyftem make, 
in the oGave above the G of the bafs cliff, and flates thefe at 
— 15, + 11, + 1', — 1, — 18, and + 13 in one fecond 
of time, made by the 3d, III, ath, V, 6th, and VI refpect- 
ively, the flat temperaments being marked — and the tharp 
oues +. 

The equal temperament of Mr. Farey, (Philofophical Ma- 
gazine, yol. xxviii. p. 65, and xxx. p. 6.) differs only in an 
infenfible degree from the above, his half note being 512 + 
Sf + 5m between the notes C and b D, b.E and E, Fand 
b G, Gand A, and b B and B; and51 2+ f+ 4m be- 
tween the notes ) Dand D, Dandb £, Eand F, 6>G 
and G, b Aand A, A and bB, and B, &e.; yet this 
very flight variation enables an ergan tuner to tune the 
twelve notes of this fyftem, by help of certain combinations of 
perfect Vths, aths, and IIIds! In this method of obtaining 
an equal temperament, the fucceffive 5ths CG, GD, DA, 
AE, EB, BbG, GbD, and Db A, are to be tuned 
upwards, each by afcending (on a {pare range of pipes or 
different {top to the. one intended to. be tuned) five fuccef- 
five perfe&t 4ths, and from the higheft note of thefe de- 
fcending two perfect sths and one major 3d, which laft or 
loweft: note is to be transferred to the G of the ftop in- 
tended tobe tuned. From ‘this fame note; G, five 4ths up, | 
and two V + III down, are to be tuned to get D, and fo 
ontob A. The remaining 5thsc F, F bB, and b Bb E, 
are to be tuned downwards, by defcending from c five fuc- 
ceffive 4tha, and thence afcending two Vths and a IIId to ob- 
tain F, from which note, repeating the fame procefs until 
the note b E is-obtained; when, if the operations have been 
carefully performed, and xo eats fuffered to remain in any of 
the perfe& 4ths, sths, 3ds, or unifons, or in the o€tave Cc, 
&c. the refulting 5th, or that between the beating notes 
b A and b E, will be found, but in an almoft infenfible de- 
gree flatter than all the other fifths in the feale; the differ- 
ence being only m, or lefs than ;.45th part of a major 
eomma! between this V and each of the other eleven Vths: 
this being 357 = + 7 f+ 30m, and each of the others 
3752+ id + 3tm. The logarithm of the firft or largeft 
of the half-notes in this fyitem is = .9749119.1920, and 
af the fmalleft .9749157-7262. See TEMPERAMENT, 
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EQU 
EovAt, in Optics, We fay, that things feen under equal” 

angles are equal. Equal parts of the fame interval, or mage _ 
nitude, if unequally diftant from the eye, appear neha. ¢ 
Equal objets, and at equal diftances, only the one placed — 
direGily, and the other obliquely, feem unequal; and that 
placed directly, the bigger. 

Mafonry by Equar Courfes. See Masonay. 
EQUALITY, in Algebra, is a comparifon of two quan- 

tities, that are equal both really and reprefentatively, i.¢. 
which are fo both in effect and letters. 
A comparifon of two quantities equal in effe&t, but un- 

equal in letters, to reader them equal, is called an equation, 
which fee. ' 

Equatiry is ufually denoted by two parallel lines, as 
=: thus 2+2=4, i.e. 2 plus 2-are equal to 4. This- 
charaéter was firlt introduced by Robert Recorde. Des 
Cartes, and fome after hi:a, in leu thereof, ufe QC: thus, 
2+2%4; foz—y b+; fignifies that-z minus y 
is equal to b plus c. : ‘ 

From an equation we arrive at an equality, by changing 
an unknown letter into another, whereby the two members 
of the equation, i.e. the two quantities compared together,. 
and connected by the fign of equality, are rendered equal. 

Thus, in the equation aax= bed; fuppofing x = nes 

we change x into = and by this fubftitution arrive at 

the equality bed = bcd. 

In the folution of a numerical problem, which is to be- 
rendered rational, if there be only one power to be equalled 
to a fquare, or other higher power, it is called fimple- 
equality. 

Where there are two powers to be equalled, each to a 
{quare, it is called double equality, &c. 

Diophantus hath given us a method for double equalities, - 
and F. de Billy, another for triple equalities, in his Dio- 
phantus Redivivus. ; 
EQUALITY, in Afronomy. Circle of Equa.try, or 

the equant. See Circre and Equant. 
Eouatity denotes the exact agreement of two or more 

things in refpe& of quantity. Thus, figures are equal which~ 
may occupy the fame fpace, by the fluxion or tranfpofition - 
of their parts. See on this fubje& an elaborate differtation 
by Dr. Barrow, in the 11th and 12th of his Mathematicali 
Leétures. . . 4 *: 
Equity, ratio, or proportion of, in Ge “yy is thats 

between two equal numbers, or quantities. : 5 
Proportion of Equarrry evenly ranged, or ex equa ordi= 

nata, is that in which two terms ina rank, or feries, are pro=- 
portional to as many terms in another feries, compared to® 
each other in the fame order, i. e. the firft of one rank to— 
the firft of another; the fecond to the fecond, &c. < 

Proportion of Equaxiry evenly difturbed, ealled alfo ex 
equo perturbata, is that in which more than two terms of one 
rank are proportional to as many terms of another compared” 
to each other, in a different and interrupted order; viz. the~ 
firft of one rank to the fecond of another; the fecond to. 
the third, &c. ' 

Equatity, Union of.. See Union. 4 
Eguauiry, in Law, the law delights in equality ; fo: 

that when a charge is laid upon one, and divers ought to 
bear it, he fhall have reliefagainft the reft. 2Rep.25. — 

. EQUANIMITY, in Zihics, denotes an even, unifo 
temper of mind, amidft all the varieties and revolutions 
time and chance. This virtue, together with prudenc 
forms the charaGter which Horace gives of Ariftippus: _ 

oe 



EQU 
© Omnis Arilippum deeuit color & Tratus & ves.” 

 ‘EQUANT, or Lauart, in Afronomy, a circle, for- 
erly imagined by aftronomers, in the plane of the deferent, 

or eccentric; for regulating and adjufting certain motions 
of the plancts, and reducing them more ealily to a calculus, 
See Apocee, Circre, Dererenr, and ExcenTric. 
* EQUATED Anomary. See Anomatry and Extip- 
mic Motion. 
Eovaren Bodies. On Gunter’s fe&or there are fome- 
times placed two lines, an{wering to one another, and called 

elines of equated bodies: they lie between the lines of 
folids, and {uperficies, and are noted with the letters D, I, 
C, 5, O, T, for dodecahedvon, icofthedron, cube, fphere, 

oftaliedron, and tetrahedron. 
The ufes of thefe lines are, 1. When the diameter of the 

phere is given, to find the fides of the five regular bodies, 
Se cerally equalto that {phere. 2. From the fide of any of 
‘the bodies being given, to find the diameter of the fphere, 
and the fides of the other bediesy which thal! be equal feve- 
rally to the firft body given. 

_ If the fphere be firlt given, take its diameter, and apply 
it over in the fector in the pointsS, S: if any of the bodies 
be firft given, apply the fide of it over in its proper points ; 
0 the parallels taken from between the points of the other 

bodies fhall be the fides of thofe bodies, equal feverally to 
the firlt body given. 
_ EQUATION, in Algttra, is when two equal quaatities, 
differently expreffed, are compared together, by means of 
the fign = placed between them. 
_ -Vhus, 9 — 4= 5, is an equation exprefling the equality 
of 9g —4 and 5; anda + 4 —c = d, is an equation denot- 
‘ing that the difference between the {um of a + 4, andc, is 

ual tod; the quantities between which the fign = is 
ed being called the two fides of the equation. 

Itis fometimes cuftomary, however, to place all the quan- 
ties on one fide of the equation, and to make them equal 

0 ©, or zero, on the other fide; asa—b=c,ora+b—c 
_ = 0, &c, which is only fetting down the difference of two 
equal quantities and putting it equal to o. 
_ The terms of an equation, are the feveral quantities or 
_ partsof which it iscompofed: thus, in the equationa + 6 
=, theterms area, b, and c; and the fenfe or meaning of 
he expreffion is, that fome quantity reprefented by e, is 
ual to the fum of two others, reprefented by aand b. 

When a quantity ftands alone, on one fide of an equation, 
terms on the other fide are faid to be a wa/ue of that 

quantity. Thus, in the equation x = a — 4, the difference 
of the two numbers reprefented by a and / is called the 

ue of x. 

Equations are alfo diflinguifhed by the denominations of 
imple and compound, or, as they are frequently called, /im- 
Ye and ajfected ; which latter term, however, it would be 

better to difcard, as being lefs natural and appropriate 
than that of compound. 
A fimple equation, is that which contains only one power 
of the unknown quantity ; as« +a=b, orax’+b=¢, 
or2%? 4+ 3a'= 4b, &c. where x denotes the unknown 
ppestity, and the other letters or figures fuch quantities as 

are known. 
A compound equation, is that which contains two or 
“Mere powers of the unknown quantity ; asx*+ax=4J, 
ors +an?’—bx=e, Ke. 
_ Equations are likewife divided into different orders, ac- 
cording to the higheft power of the unknown quantity cons 
tained in any one of their terms; as quadratic, cubic, bigua- 
eae, &c. thus, 
en 

P 

\ 
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4 guadrake equation, is that in which the wiknown quaa- 

tity mfes to two dimenfions, or that contains both the un- 
known quantity and its fquares- as «7 + 10% = 30, ora x? 
tdx=e. 

A cubic equation; is that in which the unknown quantity 
is of three dimenfions, or that rifes to the cube or third 
power; a3 x§ — 3x = 4, or x3 +2? = 4, orax?+ bx? 
+exn=d, 

4 biquadratic equation, is that in which the unknown 
quantity is of 4 dimenfions, or that rifes to the fourth power; 
as xt 2 8 Sy Orn + Fx? = To, or x74) 4x? + 4 

50, oraxt + bxi'+cex?+dx=e. And fo on, for the 

5th, 6th and other higher crder of equations ; which are 
all denominated according to the higheit power of the 
unknown quantity contained in any ore of their terms. 

The root of an equation, is that quantity, whether pofitive, 
negative, or even lmaginary, that when fubftituted for the 
unknown quantity, will make both fides of the equation 
yanifh, or become equal to o. 

le jak 

Thus, in the equation x? — 6x = 72, either + 12 or 
— 6 isaroot, or value, of the unknown quantity; for if 
each of thefe numbers be feparately fubttituted for x, they 
will be found to fatisfy the conditions of the equation. 

In the refolution ot an equation, containing only one 
unknown quantity, feveral previous operations are often re- 
quired to be performed, in order to adapt it to the rule to 
which it belongs ; the greater part of which may be per- 
formed by means of a few felf-evident and obvious principles ; 
namely, that if equal quantities be added to, or fubtra@ed 
from, equal quantities, the fums or remainders will be equal; 
if equal quantities be multiplied or divided by the fame 
quantity the produéts or quotients will be equal} or if 
equal quantities be raifed to the fame power, or have the 
fame root extraéted, the refults will ftill be equal. 

From thefe fimple confiderations are derived the follow- 
ing rules, which will equally apply to equations of all or- 
ders, and alone fufficient for the refolution of timple 
equations. 

Rule 1.—Any quantity may be tranfpofed from one fide 
of the equation to the other by changing its fign, 

Thus, ifx — 5 = 8 
Thenx=8+5 

Or 12 

Andifax—-8= 3x47 
Then4x—3x=7+8 
Or x = 

From this rule it alfo follow’ Vet if any quantity be 
found on each fide of the equation, with the fame fign, it 
may be left out of both. And that the figns of all the 
terms of an equation may be changed’into the contrary ones, 
without affecting the truth of the equation. 

Thus, ifx -2=5 +2 
Then e= 7 

And if a — #= hb —¢ 
Thenw—-a=c—Jb 

Of = 4) o— 5 
Rule 2,—If the unknown quantity, in an equation, be 

multiplied by any quantity, that quantity may be taken 
away, by dividing all the reft of the terms by it. 

Thus, if 7.« = 49 

Then s= = 7 

Andifax=b—ce s 
bax 

Then « = -——— 
a 

Rule 3.—If any term of an equation be a fraétion, its des 
3A2 nominator 
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nominator may be taken away, by multiplying all the reft 
of the terms by it. 

Thus, f= = 3 

Then x =6 

And if =— 6 =¢ 
a 

Thenx —ab=ac 
Orx =a{b+c) 

Or the denominators may be taken away from feveral 
terms of an equation, by one operation, if all the terms be 
multiplied by any number which is a multiple of each of 
the denominatots. 

Thue, if = ete sce 

Then, if all the terms be multiplied by «2, which isa 
. multiple of 2, 3 and 4, 

We fhall have 6x + 4% + 3% = 72 
And 13% = 72 

eee pat ON 7s oy 

It alfo appears, from this rule, that if each of the terms 

of an equation be either multiplied or divided by the fame 

quantity, that quantity may be left out of them all. 
hus, ifax = ab + ac 
Then x =S+c¢ 

Adify pops Se 
a a a 

Thenx +5=c 
Orx=c—8 

4. If the unknown quantity, in any equation, be in the 

form of a furd, let it be made to ftand alone on one fide of 

the equation, and the remaining terms on the other ; then 

involye each fide to a power denoted by the index of the 

furd, and the quantity will thus be rendered free from any 

furd expreffion. 

If, for example, ./x + 2= 5 
Then, by tranfpofition, “x = 5 -2=3 
And, by fquaring both fides, x = 9 

Inhke manner, if ./x? + a —x = 5 

Then, by tranfpofition, ,/x* + a@= b+ex 

And by fquaring x? + a = BP4+2bx42? 

And by leaving out x” on each fidea = + 25x 

Ora —-BP=2bx 

5. Any analogy, or proportion, may be converted inte 

an equation, by making the product of the two extremes 
equal to that of the two means. 

Thus, if 3*:16%: 5:7 
Thengx x 7= 16x 5 
Or 21x = 80 

O's 2 Bee ze 
21 21 

Waving thus fhewn the manner in which a fimple equation, 

containing enly one unknown quantity, may be folved, it will 

_ be proper, in the next place, to explain the methods by 

which two or more equations of this kind may be reduced 

to a fingle one, and thence refolved by fome of the fore- 

going rules ; obferving, in this cafe, that there muft always 

be the fame number of equations as there are unknown 

quantities, otherwife the queftion will admit of a variety of 
auiwers. 

The principal methods, made ufe of for this purpofe, ag 
far as regards the refolution of two fimple equations, are the 
three following : ¥ 

1. Obferve which of the unknown quantities is the leaft 
involved, and find its value in each of the two equations 
by the methods already explained. 

This being done, let the values, thus found, be put 
equal to each other; and there will arife a new equation, 
with only one unknown quantity in it, the value of which 
may be found as before. 

As an example inthis cafe, let it be required to deters 
mine x and y from the two following equations, 

zx + 3y = 23 

5x —2zy= 10 

Las 1g 
2 

10 + 2y 

Then, from the 1ft equation x = 

And from the 2d, x = = 

Hence, if thefe two values be put equal to each other, 

We hhall have eae 23 — 39 
2 

Or 20 + 4y = 115 — 159 
Therefore 15 y + 4y = 115 — 20 

Or 19 y = 95 

And confequently y = ss =i5 

Ande = 12 429 2 ton toes 
5 5 5 

2. Confider which of the unknown quantities you would 
firft exterminate, and find its value in that equation where 
it is the leaft involved. 

Then fubftitute this value for its equal in the other equa- 
tion, and there will arife a new equation, with only one un- 
known quantity in it, the value of which may be found as 
before. 

Thus, taking the fame example as in the former rule. 
2x+ 37 = 23 

Sx —2y= 10 

Then, from the rft equation, x = pet Be - 39 

And, if this value be fubftituted for x in the 2d equae 
tien, we fhall have 

5/23 — 37) ae = ‘ (42 jane 
rlilg —15y—4y = 20 

And confequently 115 — 20 = 159 + 49 

see OS uae 

Andx = 233% = 73 = 15 — Say 
2 2. 

3. Let the given equations be multiplied or divided by 
fuch numbers or quantities as will make the term which 
contains one of the unknown quantities the fame in both 
equations. 

Then, by adding or fubtraGting the two equations, as 
occafion may require, there will anfe a new equation with 
only one unknown quantity in it, which may be refolved 
as before. 

Thus, taking the fame example as in the two former 
methods, 

2x+ 37 = 23 

5x —2y=10 
Then, to exterminate x, let the firft equation be multi« 

plied by 5, and the zd by 2, and we fhall have 
10% 
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Ox + Sy = HIG 
lox—- 4y= 20 ; 

And fubtraéting the latter of thefe two equations from 
the former, the refult will be 

TO 509, 

And confequently y = 28 =u 

And if this be fubftituted for y in the laft of the two 
given equations, we fhall have 

ie Nee iG) 
Oia by Gu 2G 

Sense 4 

As another example of this third method, which is com- 
monly more eafy and expeditious in praétice than either 
of the other two, 

Let there be given ax + by = > to find x and y 
dx+ fy=sg 

Then, in order to exterminate y, let the firft equation be 
multiplied by f, and the fecond by 4, and we fhall have 

afx +bfy= cf 

bdx + bry = bg 

And by taking the difference of thefe two equations, 
there will arife 

a we b BeBe toi — bg 

Or ci —bd)x= a — bg 

And confequently x = PEAS: 
me ara af—bd 

In like manner, if the firft of the two given equations be 
multiplied by ¢, and the fecond by a, we fhall have 

adx+bdy=cd 
adx+ afy=ag 

And, the difference of thefe equations being taken as 
before, will give > 

bdy—afy=cd—ag 
Or (6d —af)=cd—ag 

And confequently y = ed —ag 

In which cafe, x and y are here found in general terms; 
and confequently the folution will hold true, whatever 
numbers may be fubftituted for a, 4, c, d, e, f, and g. 

If it be required to exterminate three unknown quantities, 
or to reduce the three fimple equations containing them to 
2 fingle one, it may be done as follows: 

Find the value of one of the three unknown quantities in 
each of the three fimple equations containing it ; then com- 
pare the firft of thefe values with the fecond, and the fecond 
with the third, and there will arife two new equations, con- 
taining only two unknown quantities, the values of which 
may be found by either of the furmer rules.” 

Let there be given, for example, the three following 
‘equations, to find x, y, and z. 

Cae oa — Sy 
x + 2y + 3% = 105 

«+ 3y + 4% = 134 
Then, if « be exterminated in each of thefe equations, 

we fhall have, 
x=53-y—2 
* = 105 —2y — 3% 
Bat Og Te, aoe 

And by comparing the firft of thefe with each of the 
other two, there will arife the two following equations : 

BS5~ 9) Ss IOS ZYirh3 
53 TJ 4194-39 4% 

From which, by tranfpofition, and the rules of addition 
and fubtraétion, we fhall readily find, 

y 52-22% - 
y = 8 — 3% 

2 
And confequently, by equating thefe two values of y, 

we fhall obtain, 
SI — 3% 

2 
Or 81 — 3z2= 104 — 4% 
Or 4% — 3% = 104 — 81 = 23 

Hence z = 23 

Y= 52 —-22=52~46=6 
X= 53—y— 2-553 —6 —23 = 24 

And if the Malet ing, cauations ‘a propofed, in 
geueral terms, 

= §2—22 

ax+by+cz=d 
ax + by+cz=d’ 

3 alle + bity + clz = d!! 
Then the values of x, y, and x, found in a fimilar manner, 
will be as below: 

, _ 4b'd' — ad'h" + dal" — bad" + bd'a" — dba" 
~~ abe” — acl" + cab" — bac! + bela" — cba" 

ad'c" — acld" + ca'd" = da'c! + de'a"” — cdia't 

ab'c" — ac'b" + ca'b" — ba'e! + bc'a" — chat 

db'c"” — de'b" 4. cd'b" — bd'c" + bc'd" — ch'd" 

able! — ach" + cab" — ba'e" + bc'a" — cblall 

Where, if any numbers whatever be fubjtituted in the place 
of the literal coefficients, the equation will hold: and in a 
manner analogous to this, we may exterminate four or more 
unknown quantitics in general terms; and thence, by fub- 

ftitution, determine their values in any numeral equations 
that may be propofed. 

Having thus fufficiently fhewn the method of folving 
fimple equations, it will next be proper to proceed to the 
refolution of quadratic equations, or thofe of the fecond 
power, which, omitting the fimple cafe x? = a, and con- 
fining ourfelves only to fach as are compound, may always 
be reduced to one of the three following forms : 

I. x? +eaxn=6 
2.%°—ax=b 
Bev Repair Sama 

Where the value of the unknown quantity x, in each of the 
equations, taken according to the order in which they 
ftand, may be exhibited as below: 

I= 

x= 

+ [o>6 
2 4 

Or the general equation @x?+ bx = + ¢, which come 
prehends all the three cafes above-mentioned, may be re- 
folved by means of the following rule : 

Tranfpofe all the terms that involve the unknown quan- 
tity to one fide of the equation, and the known quantities 
to the other; obferving to arrange them fo, that the term 
which contains the fquare of the unknown quantity may be 
pofitive, and ftand firlt in the equation. 

Then, if the fquare of the unknown quantity have any 
coefficient prefixed to it, let all the reft of the terms be 
divided by it, fo that the coefficient of the fquare of the 
unknown quantity may be 1, ins 

18 
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This being done, add the fquare of half the coefficient of 

the unknown quantity itfelf to both fides of the equation, 
and the fide which involves the unknown quantity will now 
be a complete fquare. 

Laftly, extract the {quare root of both fides of the equa- 
tion, by which means it will be reduced to a fimple one ; 
aud if the unknown quantity be made to ftand alone, on one 
fide of the equation, and the known terms on the other, its 
value will be determined as was required. 

Note. The fquare root of the firft fide of the equation is 
always equal to the fum or difference of the unknown quan- 
tity, and half the coefficient of the fecond term, according 
as that term is + or —. 

It may alfo be obferved, that all equations, in which 
there are*two terms involving the unknown quantity, and 
which have the index of the one juit double that of the 
other, are folved like quadratics, by completing the 
{quare. 

Thus, x — ax* = 4, or x**— ax” =J, are the fame as 
quadratics; their roots being as below. 

aS Z Le bf Fog fa? 
ae VriV othe ae MA eae 

As an illuftration of the rule for quadratics given above, 
the following fimple examples in numbers will be found 
fuificient. 

1. Given x* + 4x = 140, te find x, 

Here x", + 44 + 4 ='140 + 4,= 144, by completing 
the fquare. . 
And W324 4x t4 = 4/144, by extracting the root, 
Or, which is the fame thing, x + 2 = 12. 
And confequently x = 12 — 2= 10. 
2. Given x? — 6x + 8 = 80, to find x. 
Here x? — 6x = 80 — 8 = 72, by tranfpofition. 
Then x? —6x + 9=72+9= 81, by completing the 

fquare. 
And.x —3= ,/81=9, by extracting the root. 

- Whence x = 9 + 3 = 12. 
3. Given 2 x* + 8x — zo= 70, to find x. - 
Here 2x*-+ 8x = 70 + 20= go, by tranfpofition. . 
Then x* + 4.x = 45, by dividing by 2. 
And x*+ 4x +4=45 +4 = 49; by completing the 

fquare. 
Whence x + 2= 4/49= 7; by extraéting the root. 
And confequently x = 7 —2z= 5. 

3 
2 x x 4 ‘ 

Here a> 5 ee 201 = 221, by tranfpofition, 

And x? — 3x = 443, by dividing by 3, or multiplying 
by 2. 
‘aris x?—2y+i= 445+ 3 = 445 = 49°, by com- 

pleting the fquare. 
And» 2—4/49° = 20. 

~Therefore x= #2 + 3 = 77 = 7.- 

Tt muft here, however, be obferved, that fince the fquare 
root of any quantity may be either pofitive (++) or nega- 
tive (—), it follows that all quadratic equations will admit 
of two folutions. Thus, the {quare root of a* (or ,/a’) 
is either +4 or-—a; for (+a) x (+a) or (—ax —a) 
are each equal to a’, ‘by the rules for the figns in multipli- 
cation. So, in like manner, if there be given x? + ax= 8, 

where x +5 is found = 4/% rr @, the root may be 7 

oe 

V/b+4a’, or — Vv b+ 2a, fince either of them being 
multiplied by itfelf will produce 6+a*. And this am= — 
biguity is ufually expreffed by writing the uncertain fign Bs 
before VW 4+’, by which means we have x = + /b+4a 
— 4a; and the fame mode of reafoning is equally appli- 
cable to any literal or numeral quadratic equation whatever. 
Thus, in the firft-numeral equation above, x*-++4x=1 
it'has been found that x +2 = ./144= 12; but if the un- 
certain fign + be put before ,/144, it will become «+2 
= + /144= +412 or —12; and confequently x= +12 
—2=100r —12~2= -— 14, which are the two roots of 
the equation x*+ 4«—= 140, as will be found by fub- 
ftituting either of them for x; the refult in both cafes 
being 144. , 

In addition to this, it may be ftill farther remarked, that 
a quadratic equation may he propofed of fuch a form, or 
have its coefficients fe related to each other, that the value 
of the unknown quantity can only be exhibited by means of 
the fquare root of a negative quantity, which, it is plain, 
cannot be determined; as there is no quantity, either pofi- 
tive or negative, which being multiplied by itfelf produces 
fuch a form of expreffion. If, for example, the value of x 
were required from the equation x*-4-13=4x, or x’— 4x 
= —13, we fhould find x= 2+ ./—9; and as it is here 
neceflary to extra& the fquare root of —9, which cannot 
be determined, the queftion is fhewn to be impoffible, or to 
involve a contradi€tion. : 

But although imaginary expreffions of this kind are of 
no other ufe in the refolution of quadratic equations, than 
to fhew that a particular problem cannot be folved, they 
muft net, on this account, be altogether reje€ted; as they 
are well known to be of the greateft ufe in many mathe- 
matical inveftigations, particularly in fome of the higher 
branches of the fcience, where no other mode of reafoning 
could be fo fuccefsfully or advantageoufly employed. 

Thus, if ¢ be made to reprefent the number of which the 
hyperbolic logarithm is 1, it is well known, as a theorem in 
trigonometry, that 

Fa’ hai = 1S ee ‘ 

Cofix = 
2 

Sin. x = Mice ior uae 
a 24f 1 

Where the fine and cofine of any arc x is exhibited in a 
very commodious manner, by means of imaginary expo- 
nential expreffions ; which formule, though objected to, and 
ridiculed by certain writers, are confidered, by the celebrated — 
Lagrange (Lecons, fur des Fon&. Analytiques) as one of 
the fineit analytical difcoveriesof the eighteenth century. 

Having thus fufficiently explained the nature of quadratic — 
equations, it will be neceffary, before we proceed to the 
refolution of cubics and thofe of higher dimenfions, to thew, 
how the fecond term of any equation may be taken away, 
in order to fit it for afolution ; whichis done as follows : 

Divide the coefficient of the fecond term of the propofed — 
equation by the exponent of the firft term, and add the 
quotient, with its fign changed, to fome new unknown 
quantity: then if this fum be fubftituted for the unknown 
quantity in the propofed equation, a new equation will 
arife, which will want the fecond term, as required. d 

For example, let the quadratic equation x*— 8x4 15 — 
=o, be that of which it is required to take away its fee — 
cond term. : Ps 

Then fince $= 4, if x be put =y + 4, we fhall have, 



xtc y? + By + 16 
—8x= —8y — 32 
+15 = + 15 

Whence y* — 1 = 0, the equation required, 

From which it appears, that any quadratic equation may 
be folved without completing the fquare, by only taking 

away the fecond term; for fince in the above reduced 

equation y= ./1= 1, we fhailhavex=y +4=1+ 4 

Means let the equation x3 — 9x°-++ 26x — 34 =0 be 
( given, to exterminate the fecond term. 

| Then fince 2 = 3, if x be put = y + 3, we fhall have, 

w= yt oy + 279 + 27 
ao i eam = Oy — 549 — 81 
+ 20“% = + 207 + 78 

m B40 = — 34 
Whence y3 — y — 10 = 0, ory? — y = 10, the equation 

required. 
In like manner, let the following literal equations of the 

fourth power xt + px} + gx*+rx+s=0 be given, to 
_ exterminate the fecond term. 

Then, by putting x = y =a) we fhall have, 

saya tit y- Sy 4 2 

| pe= tpy af 4 Ey fe 

§ ge rhc Pty + a 

bast) == ober sper 

een : =f : 

Hence y* + auf y aes raha te y+ 

2565 — 64rp+ i169 p* —4p' + pt 

256 
" equation required, And the fame method of folution may 

he applied to the takirg away the fecond term of any equa- 
tion whatever. ; 

___ Another fpecies of transformation, of ufe in reducing equa- 
tions to their fimpleft form, is that of converting fuch of 
the terms as have fra@tional coefficients into others that fhall 
_ be integral ; ‘which is done by fubftituting a new unknown 
" quantity, divided by the product of all the denominators, 
% inftead of the unknown quantity in the equation ; and then, 
_ by proper reduétions, the equation will oe found to have 
h the form required. 

x Thus, let «* + 

= o, the reduced 

p 
a 

SD ahah sya e+ Tst+ ox +7 = o be 

Pr] the given equation. 

Then, if x be affumed = mor iow we fhall have, by fub- 

Ktitution, 

ey ROT HS SIS hy: yy ee 
dé ob adi ia bed. aked a." 

_ And by multiplying the whole equation by at b‘ctd* it 
will become 
Pthedpyi eb edqgyt+abedry + abcd =o, 
which is of the form required. i 

This preparation being made, it will now be proper to 
ceed to the folution of cubic equations, or thote o which 

the higheft power is of three dimenfions; all of which, when 
‘exprelled in general terms, are of the form 

wt tpwWtqetkrao 
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Or, if the fecond term be taken away, by means of the 

above-mentioned rule, any equation of this kind ray be 
exhibited under the form : 

wtpeatg 
And, inthis cafe, the value of the unknown quantity xs 

according to the rule ufually afcribed to Cardan, is as ‘fol- 
lows: 

SEA RUS \a a aa FEE EIR, a= V Gat (Eq) + (40) 4.1 ba—V iy Ppp 
Or ip 3 

VLg+ V(2q)' +) 

x= 

a 

The rule may be demonftrated thus: 

Let the equation, whofe root isto be determined, be 
; Cia iy arb 

_Then if x be aflumed = y + =, we fhall have, by fub- 
ftitution, : 

«3 

SEG ea x3 
dhe peiy+2 

Onset pris 39.2 pl xy bP ee 
And if, in this laft equation, By Lae cee = — >; on 

thall have the two following equations for determining the 
values of y and x: wiz. 

Where, fince in the firft of them, z = — hy if this value 

be fubltituted in the fecond, it will become 
p 

3 

279° 
Or by multiplying by y’, and then tranfpofing the terms, 

y° — 793 = (5p)3 
And as this equation is now in the form of a quadratic, on 

account of the index of the higheft term being double that: 
of the fecond, we thall have; by the rule already given fov- 
that purpofe, and by fimple equations. 

Y=V tat V7 (ha) + py 
I 

3 = ——_ 3 
37 — = — 

Meer peel ay 
Whencex =y + z= Yige (ay + (hay + GPP yy 4 

xP 

Vagt W (Egy + Gp) 
as was to be fhewn. 

Asa practical application of the rule, let there be given, 
the equation x} + 6 x = 20, to find the value of x. 

Thus, if p be put = 6, and g= 20, the analytical expref+ 
fion will become 

Vio + 4/108 > = )* 10 4 4/10 
V 194” 10048 

2 

V to+ Vv 100+8— 
2 

_— 7 19 + 103923 — 

W 20.3923 
s 2.932 
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2 ‘ : 

2.732 — Tg 2.932 — .732 = 2, which is the re- 
. pt 

quired value of x. 
It happens, however, that the value of the unknown 

quantity is here only found by ‘approximation ; but this, 
when the root isa whole number, may always be avoided, 
for fince inthe prefent inftance, ¥ to + / 108 =1+ 1/3, 
as may be proved by raifing it to the third power, if this 
be fubftituted in its proper place, in the above expreflions, 

we fhall have “ 10 4 /io8 — 5 = =1+ 7/3 

VY 10+ 7/108 

a eae eee 
I+/3 I+4/3 I+ /3 
dee ae befor rare 2, as before. 

Again, as a fecond example, let there be given x} — 6x 
= — g, to find the value of x. 

. Here p = — 6 and ¢g = ig 

Then, by fubftituting thefe values in the above formula, 
we have 

#=)— 4h ¢ Joop te — 
V¥-—43+ V203—8 

SS 2 a 
= VV — 45+ 33 ——— = —— = Fy — PS a 42 eR xayrerar yi / MTtS gy ae 

2 
SS SS LS ee 3, the required value of x. 

But as a quadratic equation has been fhewn to have two 
roots, or values, of the unknown quantity, fo, in like man- 
ner, it may be proved that the unknown quantity, in a cu- 
bic equation, has three values or roots, each of which wilt 
be found to anfwer the conditions of the queftion. 

Thus, in the firft equation x* + 6x — 20 = 0, given 
above, where x has been found = 2, or x — 2 = 0, if 
x’ + 6x — 20 =o be divided by x — 2, we fhall have 
x? -+ 2 + 10 = 0, orx? + 2x = — 10, the roots of 
which equation, found according to the rule for quadratics, 
are — 1 + 3\/ — I, and — 1 — 3 \/ — 1, each of which, 
as well as the former root 2, are values of the unknown 
quantity, as will be found by fubftituting them for x in the 
given equation. 

It muft be obferved, however, that neither the formula 
of Cardan, nor any other that has yet been difcovered, will 
be found fufficient to determine the numerical value of the 
unknown quantity in every cubic equation that can be pro- 
pofed ; for when the coefficient of the fecond term of the 
equationis negative, and the cube of + of it is greater than 
the {quare of half the abfolute term, the expreffion for the 
root becomes imaginary ; and therefore no intelligible refult 
can be derived from it. 

Thus, if the equation propofed, were x? — 3x = 1; 
the analytical expreffion, when converted into numbers, 

ss I 
T z-1 will become x = Vi + 

V5 +$¥%-3- VF = = the value of which 

cannot be determined either “in integers, fractions, or ra- 
tional furds; although, by fubftituting it for x in the 
given equation, the terms will all vanifh as they ought; and 
confequently, in acertain fenfe, it may be faid to be a root 
of the equation. 

This defeGive ftate of Cardan’s formula, or that in 
which it fails as a general rule, has commonly been called 

the irreducible cafe of cubic equations and notwithfanding 
the reiterated eflorts of the moft celebrated analifts in Eu. 
a from the time when the want of generality in the 
rule was firft obferved, to the prefent day, no remedy has 
been found for this defect, except by a method of folution 
which is derived from the trifeétion of an angle, or by con- 
verting the expreffion into an infinite feries ; in which latter’ 
cafe that part of the quantity which is imaginary difap- 
pears, and by that means enables us to compute the root to 
any degree of exactnefs. [For it is to be remarked, that 
although the unknown quantity cannot be determined from 
the formula itfelf, yet all the three roots are, in this cafe, 
real, and can be found, at leaft approximately, by either of 
the two methods lait-mentioned. - 

Leaving this part of the fubje€@t, forthe prefent, we thall 
next proceed to biguadratic equations, or thofe of the fourth 
power; any one of which, when the fecond term is taken 
away, may be reprefented, in general terms, by x* + ax” 
+ bx + ¢ =; and the rule for the refolution of any 
equation of this form, is as follows : 

Find the value of y in the cubic equation y> — 

pei adh =b?+ = (a* — 36c), by the rule be- 

fore given for this purpofe; and let the root, thus deter- 
mined, be denoted by v. ! 

Then find each of the values of x in the two following 
quadratic equations, 

x? + (Vv — $a) = s4+3 (v—#a)] + 
b 

2Vu— ta 

5 ee Pee = Pi (“ov — Fa)x 

2 ayes 2a t 

And the values of x, thus found, will be the four roots 
of the biquadratic equation x* + ax* + bx +c=0, as 
was required. 

The rule, which is here given in a more commodious 
form than that of Des Cartes, may be readily demonftrated, 
by making the given equation x* + ax* + bx +c=0, 
equal to the produ of two quadratic equations, and then 
equating the coefficients of the homologous terms. Thus, 
if x + px + g be multiplied by x* — px + r, and the 
produ@ thence arifing put = 0, we fhall have x‘ + 

(r+ 9—p) #+p(r—9) s+ rg=o 
Henceer + 9 —p' =a, p(r — 9) =4, andrg =<; 

and confequently 2r =a +p? + ? andzg=a + 
fs . 

And if thefe values be fubftituted in the equation rg = c, 
or itsequal 4r.¢ = 4c, we fhall obtain, after proper re- 
duction, the equation p° + 2@p' + (a? — 4c) p> = 2’. 

Or, by putting p?» = y — # a, and fubftituting‘it in the 
latter equation, we fhall have for the refult the cubic equa- 

a aot — 36c), which is that tion y? — 

given in the rule. . 

Hence, if the yalue, or root of y, in this equation, be 
put = v, we fhall have, from the equations given. above, 

= vy ~3a,g=ta+4(v—Fa) = 

andr =ia+i(v—$a) +2V¥v—ja. And 
8 “f biitutibe. 



fubftituting thefo values in the two quadratic equations 
w+ px -+g =o, and x — px +r=o, they will 

become x*+ (Vv — $a) x= —1a—} (v — }a) 

and «*— (Vv —}a)x=—la-—t 2 z 

b 

Rip § dy 

(v—ta) = — 
— 34; 

will be the 4 roots of the propofed biquadratic equation 
xt + ax’ + bx +c=o0. As a practical example for 

_ the exercife of this rule, let there be given xt — 6x7 — 
_ 16x +21 = 0, to find the 4 values of x. 

5 the roots of which equations 
2 v 

; “Then, if the numbers — 6, — 16, and 21 be fubftituted 

in the place of a, 4,¢,in the cubic equation y? — a 

‘= P+ = (a* — 36 c), it will become pr BOS? 
ag Sie wo ag 

12 
= 256 — Ba(36 — 756), or y3— 96y = 576, where the 

value of y, as determined by the preceding rule for cubic 
equations, will be found = 12. © 

Hence, if 12 be put for v, —6 for a, and —16 for 4, in 
the two quadratic equations, 

+ (V¥v—ja)x=—fa—1(v—fa) + 2 = 
4 v— Fa 

te) — f2=2 (9 20)" 
‘ 2/vu—ia 

_ they will become, 
e+ (7I7+4)x=3—8—2=-—7 

a x —(V12+4)x=3-—8+2=~—3 

, Or, 

w+4x+7=0 
4 2% —42,- 3 —0 

“In the firlt of which « = — 2+ ,/—3, 0r,- 2 — 4/ — 3. 
~ And in the fecond, x = 3 or 1, which are the roots of the 
given equation x*—6x*—16x+21= 9; there ‘being 
_ always as many values of the unknown quantity, in any 
~ equation, as there are units in the index of its higheit power ; 
as will be thewn in a fucceeding part of thig article. 
_ But*before we proceed to any enquiries of this kind it 
will be proper to. obferve, that no general rule has hitherto 
been found for refolving equations of the sth, 6th, or 

ther higher orders, notwithftanding the numerous at- 
empts that have been made for this purpofe; fo that in 

‘this re{peét we have not been able to advance a fingle flep 
Beyond what had been done by Louis Ferrari, Bombelli, 
_and others in the early part of the 17th century, who 
were all acquainted with the method of refolving biquadra- 
‘tic equations ; which is {till the boundary that the moft 
Malka analifts, affifted by all the advantages of a more 
ee ceeniive and commodious calculus, have not been able 
to pals. - 

ut although no general refolution has hitherto been 
given of equations higher than thofe of the 4th power, there 
are, notwithitanding, fome particular equations, of all orders, 
which, on account of certain relations fubfifting between the 
Coefficients of their different terms, may be refolved by the 
rules which have been given for thofe of the firft four orders. 
_ This is particularly the cafe with what have been tufually 

i d reciprocal equations, which are fuch that the coef; 
ients of the terms form the fame numerical feries, whether 

taken in a dire&t or an invexted order; or that, remain the 
. Vou. XIII. 

EQUATION. 
fame when the reciprocal of the unknown quantity, or 
ys . n 
— is fubftituted for x. _ 
x 

Thus, for example, the equations x5 + pxt + gx? 4 qx? . 
+ px + 1 =0, x) + pxe + gx? 4+ px + 1=0, &c. which 
are of this kind, may always be transformed into others of 
a degree denoted by half the exponent of the higheft 
ower of the unknown quantity, if it be an even number, 

or by half the exponent diminifhed by 1, if it be an odd 
number. 

Thus, let the laft of the two equations given above, 
xt+pxi+qn7>+px+ 1 = 0, be taken in the form 

xe app (x + 2} + g = 0, to which it can be readily 
x“ x“ 

reduced ; then if x + ~ be put = 2, we fhall have x* + 2+! 
x , 

a x? 
—' = 2", or x® + = = 2? — 2; and if this be fubftituted 
: LMS ye 
in the original equation x4 + px? + gx* + px + 1 = 0, it 

= 2 will become x? -+-pz2=2—q. And fince x + a 
x 

we fhall have x? —zx +1=0. Hence, if the two roots 
of the equation z? + px = 2 — q, be denoted by r and r’, 
we fhall have the two following equations x*— rx +1=0, 
and x? — r' x + 1 = 0; the roots of which will be the four 
roots of the given biquadratic equation x* + px’ + gx + 
px - i =o: 

And in a fimilar way may any other equation of this 
kind be refolved, when the index of the greateft power of 
the unknown quantity is ax even number. 

And if the index of the unknown quautity be an odd num- 
ber, as in the equation x'4+ px +gx’+ qe +px +1—o, 
it is obvious from infpection only, that — i isa root of the 
equation ; and, confequently, ifix’ pxt+ gxi'+qxu'+tpx 
+1=0, be divided by x +1, it will be reduced to the form 

at + (p—1) #) —(p—g—1)x*+(p—1)x+ 1=0, 
which is another reciprocal equation, a degree lower than 
the former; and having the index of its higheit power an 
even number, it is confequently refolvible in the maaner 
above explained. 

Alfo, when two or more roots of any equation are equal t® 
each other, the equation may always be reduced to another of 
an inferior degree, and the roots, by that means, determined. 

Thus, if the cubic equation x? — px? +9x — r =o, has 

two equal roots, each of them will be x = finite 
ef 

For, let the three roots be denoted by a, a and 4; then. by 
the compofition of equations we thall have x} — (2a + ) 
x? -+ (a*+2ab)x—-ab=o; where 22 +5=),a'+ 
2ab=g, and ah=r; and if thefe values be fub- 

ftituted in the above form, it will become x =#4~--4~ = 

2a’ + 4a°b + ab + 2ab*—9a°b _ 2a°—4a'b + 2ab" -. 

8a? + 8ab + 2b? — 6a? — 1246 ~ 2a°— 44d fede 
a, as was to be fhewn. ?, 

Thus, let the equation «3 + 5x? — 32x +36=0, 
which has two equal roots, be the one propofed to be re« 
folved, 

Then fince p = ~— 5, g = — 32, andr= — 36, if thefe 

LUBIS Rtn 971) it wilt 2 
values be fubftituted in the formule x = 

—5X —32—9x — 8 
become x» sich 8d Te 5199 160 + 324 Yeu 4: = 

2% 25—6X —32 so+192 242 
2, which is one of the equal routs of the equation, 

i 3B And 



EQUATION. 
And ina fimilar manner may the equal roots of equations 

of the higher orders be determined ; but though the fubje& 
confidered as a branch of analyfis is highly curious, and on 
that account has been far more completely and {cientifically 
inveftigated than in the cafe here given, its pra¢tical import- 
tance is too trifling to render any farther elucidation of it 
neceflary, in an article fo confined as the prefent. The 
fame may alfo be faid of the method ufually given for deter- 
mining the roots of an equation by means of the divifors of 
its laft term, and other fimilar procefles, which are moftly 
tentative, and only adapted to the finding fuch roots of the 
equation as are rational, and for that reafon readily dif- 
covered by a few trials. 

It remains, therefore, only to fhew how the roots of any 
numeral equation whatever may be determined by approx- 
imation ; forwhich purpofe, it will be fufficient to give the 
rule firft employed by Newton and Ralphfon, which, though 
attended with fome defeéts, is as commodious, when con- 
fidered as a general method of ready and eafy application, 
as any one that has yet been propofed. The rule is as 
follows. 

Find, by trial, a number nearly equal to the root required, 
which call r ; and let z be put equal to the difference be- 
tween r and the true root x. 

Then, inftead of x in the given equation, fubftitute its 
equal r + =, and there will arife a new equation, affected 
only with z, and known quantities. 

This done, rejeé& all thofe terms in which there are two 
er more dimenfions of z, and the value of x will then be 
found by means of a fimple equation. 

And if the value of z, thus found, be added to, or fub- 
tracted from, that of r, according as r was affumed too great 
or too little, it will give the roet required nearly. 

And if this root fhould not be thought fufficiently near the 
truth, the operation muft be repeated, by fubftituting the 
laft refult inftead of r, in the equation exhibiting the value 
of z; by which a fecond correétion of the root will be ob- 
tained more accurate than the former, and fo on to any degree 
of exactnefs required. 
Asa practical example, for the illuftration of the rule, 

let there be given the equation x* + x? + x = go, to find 
the value of x by approximation. 

Here it is foon found, by a few trials, that the root is 
fomething greater than 4. 

Let, therefore, 4 = r, and r + z = x, then, 
x§= r+ grea + 9rz? 4+ 23 

P= r4+are+ 2? 
e— 7 +e 

And confequently by rejeting the terms z?-k 3r27+ 27, 
we fhall have r?+ 37° 2-+77+ 2rz+r+2= 90; 

go—ri—7r—r go—64—16—4 6 | “A 

qritartr 484+8+% °&57 ”’ 
and x = 4. .10 = 4:1, nearly. 

And again, if 4.1 be fubftituted in the place of r, in the 
lat equation, we fhall have. 

go—r'—r—r_ go—68.921—16.81—4.1 78.121 

grtarti 50.43+8.2+1 59-63 
= .00283 ; and x = 4.1 + .00283 = 4.10283. 
And by proceeding in this manner, the root may be ob- 

tained to any. degree of accuracy required. 
The chief defe& in this rule is, that it does not fhew the 

progrefs made in the approximation at each operation, and 
that when the roots are {mall and fome of them nearly equal 
to each other, they may be paffed over, by this method of 
operating, without their being perceived; both of which 
circumftances have been particularly noticed by Lagrange, 

er, 2 = 

z= 

who has given an improved method of approximation in his: 
excellent work on the “Réfolution des Equations Numé- 
riques,”’ to which we muft refer the reader, as being but little: 
fulceptible of that kind of concife elucidation which ne- 
ceflarily belongs to an article like the prefent. 

It, therefore, only remains to give fomé account of the 
general theory of equations ; in which it will be firft necef- 
{ary to fhew, that every equation, of any order whatever, 
has as many roots as there are units in the index of the 
higheft power of the unknown quantity in that equation. 

For this purpofe, let us take the general equation x* + 
Px" +QO%x"= + Tx + U =0,towhich all others 
can be readily reduced: then if a root of this equation be 
denoted by a, the firft fide of it will be divifible by «—a. 

For, fince x* + Px"-'+ Qu"? ...4+Tx+ U=0. 
And a”"+ Pa™' + Qa"... +7Ta+U=o. 

Therefore, by fubftraction, (x” — a") + P(x" — a") 
+ Q (°-* = a7") 2. Tie SaeSe 

But any expreffion of the form (x" — a"), where n de- 
notes any whole pofitive number, is = (x — a) x (x"~' + 
ax" + @x"-3... a" x + a""), as may be readily 
proved by multiplication. Whence, if the quantities 
x" — a", x"! — a", x"? — a", &c. be each divided by 
x — a, we fhall have 

xP a 8 + ae ie te ee ee 
7? bg. eS a lepton 

a Os. Eee ee 

+ I 

Or, if the fame expreffions be arranged according to the 
powers of x, they will become 

oe Se 4s 
-— Ps" + Pax ete 

+ Qa 02.6 4Q0r3 
owes orate ies ate Pe z= 

Where, by putting P’ = a + P, O!= a+ aP+Q, &e. 
we fhall have x” + Px" + Ox*?...4 Tx4+ U= 
(«= a) x) ("+ PhS 3 Oro — Oe 

And if 4 be fuppofed to be a root of the equation x”-" 
+ Pix"? 4 Q!x*-3, &c. = o, the former of thefe will 
become x" + P.x*-' + Q x", &e. = (x — a) x (x — 4) 
x (x? + PP" x"-3 4+ Q” x", &c.); which latter equation: 
may be fhewn to have a fimilar faGtor, x — ¢; and by pro- 
ceeding in the fame manner, the original equation may be 
decompofed into as many fa¢tors, x — a, x —b, x —& 

x — J, as there are units in the exponent # 
of its higheft term. : 

Hence, by confidering equations as formed by the pro= 
du& of certain faétors, x — a, x — 5, x —c, &c. we are 
enabled to difcover a number of relations which fubfift bee. 
tween its roots and coefficients. 

Thus fuppofing a, 4, c, d to be the roots of the biquadra= 
tic equation x+ + px3 + gx* + rx + s = 0, if this be 
repefented by its factors (x — a) x (x — b) x (x —c) 
x (x—d) = o, we fhall have, by multiplying them together, 
xt—(atb+ec4+d)x3 + (ab+actad+bet+ 
bd+cd\x*—(abc+abd+acd+bcd)x+abed 
= 0; and by proceeding in the fame manner, a fimilar re= 
{ult may be obtained for any equation whatever. j 

Hence, from the bare infpeGtion of this equation, thé 
following confequences are readily derived. a 

1. ihe coefficient of the fecond term of any equation, 
taken with a contrary fign, is equal to the fum of all the 
roots of that equation. ¢ 

2. The coefficient of the third term is equal to Fi 
“ um 



EQUATION. 
fum of the produéts of all the roots, multiplied together, 
two by two. 

3. The coefficient of the fourth term, taken with a con- 
trary fign, is equal to the fum of the produéts, of all the 
roots, multiplied together, three by three ; and fo on to 
the laft term, which is equal to the produé of all the routs 
with contrary figns. 

* From this it alfo follows, that in an equation wanting 
its fecond term, there muft be both pofitive and negative 
roots, and that the fum of the former is equal to that of 
the latter. 

~ And in the fame way, a number of other properties of 
the various orders of equations may be derived, which will 
be found of great ufe, not only with refpeé to their refo- 
lution, but as furnihing the materials for a complete invetti- 
ation of this curious and interefting branch of analyfis. 
We fhall only farther add, that befides the fimple factors 

into which any equation may be decompofed, it may like- 
wife be produced by multiplying together factors of any 
degree, provided the fum of their dimenfions be equal to 
that of the propofed equation. 

’ For the application of the principles and rules, illuftrated 
in the preceding article, to the folution of arithmetical, 
geometrical, and other queitions and problems, we refer to 
Repucrion of Lguations, Apruication of Algebra, &c. 

Eogvarion, in Afronomy, is a term ufed to exprefs the 
correétion, or quantity, to be added to or fubtracted from 
the mean pofition of a heavenly body, to obtain the true; 
it alfo, in a more general fenfe, implies the correction arifing 
from any erroneous fuppofition whatever. L..g. The time of 
noon, determined by taking equal altitudes of the fun, is 
firlt obtained by fuppofing the fun’s declination conftant 
during the whole interval, which falfe fuppofition is correét- 
ed by an appropriate equation. Mott of the principal 
equations will be found under their different articles, in the 
various tables to which they belong. 

Equations, ConfiruGion of. See Construction of 
Equations. ‘ 

Equations, Converfion of. See Conversion of Equa- 
tions. 

Equations, Ab/olute, adfeded or affected, differential, emi- 
nential, exponential, fluential, fluxional, literal, numeral, and 
tranfcendental, See the adjectives. 

Equation of a Curve, is an equation fhewing the na- 
ture of acurve, by expreffing the relation between any ab- 
{cifs and its correfponding ordinate, or elfe the relation of 
their fluxions, &c. Thus, the equation for the circle is 
ax — x* =’, where aisits diameter, x any abfcifs or part 
of that diameter, and y the ordinate at that part of the 
diameter ; and the equation denotes, that whatever be the 
abfcifs exprefled by x, the fquare ot its correfponding or- 
dinate will be ax — x’, Thus alfo the equation for the 

_ ellipfe a x ax — x = y*; for the hyperbola £ x 

ax + x? = y’; and for the parabola px = y’; in all 
which a is anaxis, and p the parameter. This method of 
exprefling the nature of curves by algebraical equations 
was firft introduced by Des Cartes, who, by thus conne¢t- 
ing together the two {ciences of algebra and geometry, made 
them naturally fubfervient and auxiliary to each other, and 
thus laid the foundation of the moft confiderable improve- 
ments that have been made in every branch of them fince 
that time. See Appricarion of Algebra, &c. See alfo 
Curve. 
Equation of Payments, in Arithmetic, is the method of 

reducing feveral debts payable at different times, and bearing 

no intevefl till after the term of payment of a fingle debt or 
payment, to be difcharged at once, without lofs either to 
debtor or creditor, allowing fimple intereft ; or, it is the 
method ot finding the equated term at which thefe feveral 
debts fhould be paid in one fum. Cocker, Hatton, Kerfey, 
fir Samuel Moreland, and Ward, have given rules for this 
purpofe, which Mr. Malcolm has examined and found to be 
erroneous; and though the error refulting from any of the 

rules which they have propofed is not very confiderable, 
the following procefs furnifhes one more accurate, — 
Let the debt firft payable be 

called d| The laft payable debt D 
The diftance of the term of 

payment t| The diftance of the term T 
The diftance of the equated time =x 
The rate of intereft, or 1 year’s intereft of 1/. r 
The diftance of the time ¢ and x is x—t 
The diftance of the time T and xis T—x 
Then the intereft of d for the time x—tis dr x x—f, 
ordrx—drt, dr being one year’s intereft of d; and 
DTr—Drx: ; . 
—————— 1s the difcount of D for the time T—x, 
1+Tr—rex 
becaufe Tr—rsx is thé intereft of 1/, for that time, 
which is confequently the difcount of 1 + Tr — rx forthe 
fame time; confequently, from the nature of the quef- 

for x lies be 
tween them. 

tion, we fhall havedr x —drt nay EUR nail) ; which 
14+ Tr—r 

being reduced, gives T + ¢ + = =i x—x?= 
r 

— ere ThenmakeT +444 = a,and 

DT +d et +Tt=s,andax — x? = 5; andrefolving this 
/ 

: a ‘a 
quadratic equation, x = ke \/ ra ee 

E. gr. Suppofe roo/. payable one year hence, and ros/. 
payable three years hence ; what is the equated time, allow- 
ing fimple intereft at 5 per cent. per annum ? 

Here 4 = any ea G00. 

Did 
Then D + d= 205,dr=5,and Pia niece 4 

Did 
And T +6 + =, Ori ar ae, 

DT + dt 315 + 100 
And s or Fditint) ug Ba Saree ae ae 

= 86. Confequently, 

By [RS - 6a B+ 
4 27 saa ra gale / 506.25 — 86=22.5 

ck yf 420.25 = 22.5 + 20.5 = 43 or 2: but 43 cannot 
be the true anfwer by the conditions of the queftion, fince 
it is greater than the diftance of the laft term in the queftion ; 
and therefore 2 is the aufwer required. 

If there are more debts than two you mutt firft find an 
equated time for the two that are firlt payable ; then con- 
fider their fam as a debt payable at that equated time, and 
find another equated time for that debt and the next of the 
given debts, &c. See Malcolm’s Arithm. book vi. § 5 
or p. 616-621. 

Equarion of the Centre. This is the firft and moft 
confiderable of all the equations that are applied to the 
mean motion of a planet. It arifes immediately from the 
nature-of the ellipfe, if the orbit of a planet was perfeétly 

3B2 circulat 
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circular it would have no equation of the centre; and a 
fpherical body, revolving round a centre of force in an ellip- 
tic orbit, undifturbed by the motion of other bodies, would 
require no other equation to correét its mean motion than 
the equation of the centre. 

The neceffity of applying this equation to the motion of 
the fun, in its apparent orbit, was known to the early 
aftronomers ; for, in fact, no very accurate obfervations were 

neceflary to fhew that the fun did not perform equal parts 
of its annual m6tion in equal portions of time. When, by 
means of gnomons, the length of the year and the obli- 

guity of the ecliptic were pretty well eftablifhed, it muft 
have been eafy, with the fame inftrument, to have obferved 
the declination of the fun every day, and from thence to 
have computed its longitude. The firit aftronomers wko 
undertook this examination muft naturally have expected 
to find a regular increafe in the fun’s longitude for every 
day in the year; but when they found that in the courfe of 
three months the cbferved longitude differed near two 
degrees from that which they had computed, it became then 
evident, that if the fun’s orbit was circular, and its mo- 
tion uniform, at leaft the earth was not placed in the centre 
of it. 

This difference, which we now call the equation of the 
centre, was named by the ancient aftronomers meaclaPonperscy 
from zeocSscs:, addition, and wPusgcois, /ubtradtion, becaufe 
this equation is fometimes additive and fometimes fubtrac- 
tive, a name almoft applicable to all equations, but applied 
to the equation of the orbit as the moft confiderable of all. 
Hipparchus was acquainted with this unequality in the 
‘motion of the fun, which had not long been difcovered 
before his time. He obferved, that from the equinox of 

{pring to the fummer folftice, there was an intervalof 94% 
days, and from the folftice to the next equinox 925 days; 
that is, two days lefs, notwithftanding thefe points were 
equally 90° from each other. The motion of the fun in two 
days is 1° 58'; which is nearly the quantity of the greateft 
equation. To explain this difference, and to aflign the 
exact proportion to every day in the year, the ancient aftro- 
nomers either placed the earth out of the centre, at a fuffi- 
cient diftance to produce the greateft equation, or imagined 
an epicycle to revolve upon the circular orbit, on whofe cir- 
cumference the fun was fuppofed to move. Thefe fup- 
pofitions would give the fun’s longitude near enough the 
truth to fatisfy the imperfect obfervations of thofe days, and 
when fimilar unequalities were obferved in the moon and 
planets, new cycles and epicyles were invented to explain 
them. But thefe contrivances, however ingenious, had very 
little pretenfion to be claffed as theories or hypothefes, 
capable of giving a {atisfactory explanation of the canfes 
of thefe phenomena. An ingenious mechanic may make a 
clock, that fhall reprefent all the inequalities of folar time, 
and by a proper application of fome very fimple principles 
in practical mechanies, we may reprefent the moit compli- 
cated fyftem of motions; yet thefe machines would give us 
no inftru€tions as to the original motions which they imi- 
tated ; and in proportion as they became complicated, fhould 
we be the lefs inclined to fuppofe any refemblance between 
their mechanifm, and that of the motions they repre- 
fented. 

Neverthelefs, in the fimple cafe that we are now con- 
fidering, had obferyation accurately agreed with the fuppofi- 
tion, there would have been no reafon for not admitting it ; 
it would have refted on the fame ground as Kepler’s elliptic 
bypothelis, before Newton had demonttrated how obvioufly 
it is derived from one general law of nature. 

» For the method of calculating the greateft equation of 

excentric orbits, we refer the reader to Dela Lande’s Aftro~ 
nomy, vol. ii. 
We fhall here only explain the nature of this equation in 

an orbit perfeétly elliptical. The equation of the orbit of a 
planet is evidently nothing at the apfides; beginning to 
reckon from the aphelion it augments rapidly ; as the true 
or real motion being there the flowelt, differs moft from the 
mean motion, it continues to increafe, but lefs and lefs ra- 
pidly, till the planet has arrived at fome point about three 
fisns, and fomething more from the aphelion, at which point 
the true and mean motions are equal. At this time the 
equation is the greateft, it begins then flowly to diminifh, 
and the diminution becomes more and more rapid, as it ap- 
proaches the perihelion, at which time the real motion ex- 
ceeds the mean motion by the greateft quantity. When it 
arrives at the aphelion the equation is again nothing. In 
the fame manner it increafes again to a maximum, and then 
diminifhes till its return to the aphelion, where it is again 
nothing. The equation is fubtractive in the firlt fix figns 
from the mean motion, and additive in the others. 

The greateft equation may be derived direétly from obfer- 
vation ; or if the excentricity be known it may be computed, 
and at the fame time the degree of anomaly in which it hap- 
ens. For this purpofe it is fufficient to fiad the point M 
( Plate XII. Affronomy, fig.107.) where the planet is at its 
mean diftance. Fer it is evident, that the moment the planet 
arrives at the point where its angular velocity D F Mis equal 
to its meaa velocity, the mean longitude will ceafeto gainupon 
the true longitude, but their difference will be a maximum ; 
becaufe till that moment the real velocity, which was leatt, 
had continually caufed the mean velocity to accelerate upon 
the true, but from the moment they are equal, the real 
velocity begins to accelerate upon the mean, and to regain 
the quantity which it had before lot: from this time the 
true and mean place approach each other, and the equation 
begins to diminifh. ‘Thus the problem confiits in finding 
the point M, and the true anomaly A F M of the planet, 
at the moment that its true velocity is equal to the mean 
angular velocity. 
Take FM amean proportional between the two femi-axes 

of the orbit. With the focus F as a centre, and diftance 
F M, defcribe a circle M N, which circle will have a furface 
equal to the ellipfe. Suppofe a body to defcribe uniformly 
this circle in the fame time in which the planet defcribes its . 
ellipfe, its angular velocity will always be equal to the mean. 
angular velocity of the planet in the ellipfe ; and the area 
de{cribed in the circle will be always equal to the area’ 
defcribed in the ellipfe, becaufe the planet always defcribes 
equal areas in equal times. For example, if the planet de- 
fcribes in one day an area D F R=4; th part of the elliptic 
f{urface, the area E F O, defcribed in the circle, willlikewife 
be the ;4,th part of the area of the circle ; and the real velo- 
city of the planet, or the angle D F R, will be equal to the 
mean velocity in M, that is, to the angle E F O; for there 
are two equal {fectors having the fame length E M, the fame” 
furface, and confequently the fame angle. Befides the equal 
triangles MED, M RO, which are the one without, and 
the other within the circie, thew that the elliptic fector is 
precifely equal to the circular fe€tor, that has the fame angle 
in F. ‘I'herefore to find the point of the mean velocity, we 
muft find at what degree the interfeGtion of the ellipfe 
correfponds with the circle equal to it in furface. From the 
point M let the ftraight line M B be drawn to the other 
focus of the ellipfe, then in the triangle B E M three fides’ 
will be known ; namely, B F, which is the double of the ex- 
centricity, F M, which is the mean proportional between the. 
two femi-axes, and B M, which is the difference between 
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FM, and the greater axis, becaufe the two lines E M and 
M B are together equal to the greater axis. By refolving 
this triangle the angle F may be found, which will be the 
true anomaly of the planet, at the time of its greateft equa- 
tion. ¥ 

In the cafe of the greateft equation, the refolution of the 
above triangle gives the following rule. J'rom the aphelion 
diftance take fepabetaly the mean proportional of the two 
femi-axes, and the third fide BM (difference between the 
greater axis and the mean). ‘Take the logarithms of thefe 
differences, and fubtra& the leaft from the greateft; from 
this difference take the difference of the logarithms of the 
aphelion and perihelion diftances; the half of the re- 
mainder is the logarithmic tangent of half the*true ano- 
maly. By the method of cofines take the logarithms of 
the aphelion diftance, and of the difference of the fide B M; 
add the complements of the logarithms of BE and FM, 
the half of the fum is the logarithmic cofine of half the true 
anomaly. If the angle is imall, this method of the cofines is 
lefs exaét; but when the angle is large, it is preferable to 

%) the other, being fomewhat fhorter. 

Having thus defcribed the method of calculating the 
greateft equation, we have now to confider the manner of 
obferving it. 

From the inftant a planet departs from its aphelion A, to 
the time it arrives at the point M of its greateft equation, 
its real velocity is lefs than its mean velocity ; therefore, the 
true anomaly is lefs than the mean anomaly, and differs from 
it more and more. When the planet has pafled thepoint P, or 
its perihelion, and arrives at the point G, having about nine 
figns of anomaly, its true diftance A F G from the aphelion is 
in the fame manner lefs than its mean diftance, by a quantity 
equal to the greateft equation. If we obferve two true 
donzitudes of the planet in G and M, they will differ from 
each other by the angle G F M, which is the fum of two 
true anomalies: but the fum of two mean anomalies will be 
greatér by the double of the equation, fince each true dif- 
tance is lefs than the mean diltance by the whole of thé 
equation. It is eafy to calculate the {um of two mean 
anomalies without knowing the place of the aphelion A, be- 
caufe the fum of two mean anomalies is equal to the mean 
motion of the planet for this interval of cime, which is 
found by taking its proportion of the whole revolution: 
thus, the excefs of the mean motion, calculated over the true 
diftance obferved, wil! be double the greateft equation, pro- 
vided the two obfervations are made in M and G, the times 
that the mean velocities equal the true. It will, onthe con- 
trary, be the true or obferved motion that will exceed the 
mean, if the obfervations are taken on each fide the perihe- 
lion. ‘To determine the time and the obfervations moft 
fuitable to this inveftigation, an obferver, who fhould be 
fuppofed to have no previous knowledge of the fituation of 

e orbit, muft begia by collecting a great number of ob- 
ferved pofitions, and compare them two and two together, 
and obferve how much the obferved motion differs from the 
mean for each interval: in this manner the greateft of the 
obferved diftances will ke found double the greateft equa- 
tion; but if this comparifon is made with a fingle obferva- 
tion, then the greateit difference additive and the greateft 
fubtraétive, added together, will give double the equa- 
tion. But fince at prefent we know very nearly the 

of the apfides, and of the mean diftances of all the 
nets, we can immediately {elect the obfervations that are 

tade about the time of the greateft equation. 
~ Examplee—The 7th O&ober, 1751, the place of the 
be} 

fun obferved by La Caille, was, after three Cucceflive obfer- 
vations - - - Nk en Saki Mas i My 
And the 28th March, 1752 - Sr OMB fOeaakey 

The difference is = - ate Met Soe 18 
The mean motion calculated for this 

interval is = - me tre MR 2 OUR Tia. 2 

Difference, or double the equatian - o 3 50 28.6 
The half is the equation requred - © 1 i 

This would be exaétly the greateft equation, if the ob- 
fervations had been made exactly at the moment of the 
greateft equation; but having calculated by the tables thefe 
equations, it was found that 18/.6 muft be added to have 
the greateft equation, which will make the above quantity 

1° 55! 33". 
With refpect to this 18".6 it may be remarked, that an 

error of feveral minutes in the equation of the tables would 
have produced no fenfible alteration in this corre¢tion, as 
the error would be the fame for the given day as for the 
greate't of all.which happened extremely near it. 

A\s it is extremely rare to meet with two obfervations 
which are precifely fituated inthe two points M and G of 
the mean time, fo it is not eafy to find by the firit calcu- 
Jation the exa& value of the equation; but after having 
found it very nearly, and likewife the place of the apfide, 
the equation may be calculated for the times of obfervation, 
and likewife the greateft equation ; by the method explained 
above, it may be then feen how much the equation derived 
from the obfervations fhould differ from the greateft. It 

. was by this means that La Caille, in the preceding example, 
found the above correction 18".6. The greateft equation 
of the fun is that which may be obferved the moft fre- 
quently, and with the greateft eafe. A perfon fludying 
aftronomy, and defirous of making himfelf converfant with 
the methods by which all thefe elements of the planetary 
motions have been obtained, may deduce them himfelf from 
the Nautical Almanac, or other fimilar publications; he 
may regard the longitudes and latitudes of the planets there 
found as fo many obfervations, and by computing from 
them, the original elements fhould be found, from which the 
tables themfelves were calculated. Ifthe minutes and fe- 
conds be omitted, or the neareft half or quarter of a degree 
only taken, they will reprefent the obfervations of the 
early aftronomers, and it will then be feen what very imper- 
fet theories were fuflicient to explain fuch inaccurate ob- 
fervations. 

Thefe methods of finding the greateft equation cannot 
be applied to Mercury, as we never can oblerve its helio- 
centric longitude but when on the fun’s dife. Its! elonga- 
tion, and that of Venus, is found by obferving the greatet 
digreffion when the planet is in the apfides. For a farther 
account of this method confult De la Lande’s A ftronomy. 

Caffinit employed the tranfits of Mercury obferved in 
1661, 1690, and 1697, and found the greatcit equation 
24° 3’, Dela Lande, from the tranfits of 1740, 1743, and 
1753, found 23° 27' 51’. But thefe obfervations are not 
well fuited, as the three points of the orbit are not difpofed 
at diftances fufficiently great. The equation of the centre 
does not remain for ever tle fame; by comparifon with an- 
cient obfervations the equation of the earth’s orbit appears 
to have undergone a diminution, and the theory of attraction 
explains the caufe, and afligned the quantity more correétly 
than can be obtained by obfervation. La Place makes the 
diminution for the earth’s orbit o°.0058 decimals in a cen- 
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tury ; this phenomenon fuppofes a correfpondiog diminution 

in the excentricity, for if the excentricity was nothing, the 

equation would be nothing, The cortefponding diminu- 

tion of the excentricity is 0.000045553, the femi-axis major 

being taken as unity, 
This is nearly eqaal to 1548 French leagues in a century, 

or 40 Englith miles in a year. Thus, fractions which ap- 

pear infenfible in the heavens, becomeconfiderable when com- 

pared with our known meafures. If this diminution was 

always progreflive, the folar ellipfe would in time be changed 

into the circumference of a circle, and in the end, the ex- 

centricity decreafing always, the carth, after a great num 
ber of ages, would fall into the fun; but the theory of at- 
traétion indicates that the variation in the equation of the 
orbit and excentricity are periodic, and that after having di- 
minifhed for a certain period, they will again increafe and 
take the fame values they had before, and will thus ofcillate 
within narrow limits; but the periods of thefe ofcillations 
are ftill unknown, and thus the fyftem might be eternally 
maintained, except {ome exterior and unknown caufe fhall 
ane to chaage the fyltem of the world, and new-modify 
its laws. 

Tasre of the greateft Equation of the Centre according to different A ftronomers. 

Or 

La Lande, Bouillaud, La Hire, Halley, Caffini, Annual 

1645+ 1702. 1719. 1740. 1750. Variation, 

(Mercury - + - | 24° 17! 20" | 24° 16' 52" | 23° 42! 36") 24° 2" 58" | 23° 4o’ oF 

Venus - - Tn ME, 36 0 5010 og ao Oo 49 O 47 20, 

The Sun - - et ay Li gg a2 I 56 20 Lei 55 WHE 155 gOck 

|Mars - - -,| 10 36 12 | 10 40 40 | 10) 4o"~2'\) 10 939° 19" 7 10-4040 

Jupiter - - - renee, 5 36 54 | 5 31 36 5 Berg 5 30 38.3 

[Saturn - > - 6 37 10 6 30 ©CO 6 32 4 6 31 40 | 6 26 42 

Herfchel - - - | 5D 27616 
| 

Equation, Secular, of the Mean Motion of the Moon. 

The motion of the moon, and its elements, do not remain 

conitant, but undergo progreflive aiterations, which would 

foon render the tables inaccurate, if we were obliged to 

improve merely by comparifon with recent obfervations. 

The only method of avoiding this inconvenience is to cal- 

culate the elements of the lunar motion for different periods 

very remote from each other, to deduce the variations they 

have widergone, and then to inveftigate the laws proper to 

reprefent them. 
We may apply thefe confiderations to the mean and fecu- 

lar motion of the moon, which has been determined with 

great exactnefs by modern obfervations, and which ferves as 

a bafis for all the other refults, and compare it with ancient 

obfervations, to fee if it is the fame, or if it has materially 

changed. The method of making this comparifon con- 

fills in confidering the ancient obfervations of the moon as 

fo many obferved longitudes ; the place of the moon is then 

caleuiated by the tables for this diftant epoch, and the re- 

{ult compared with the obfervation. 

The moft ancient eclipfe upon record may be taken as an 

example. It was obferved by the Chaldeans 721 years be- 

fore the Chriftian era, and recorded by Ptolemy. The ob- 

fervation was made at Babylon the 1gth March: the moon 

began to be eclipfed about an hour after its rifing. At the 

middle of the eclipfe the longitude of the moon was equal 

to that ofthe fun ; this latter is eafy to calculate by the folar 

tables ; thus the longitude of the moon is given at the period 

of the eclipfe. Now, if the place of the moon be caiculated 

by the tables for this epoch, it will be found lefs advanced 

in its orbit, than it muft have been by the obfervation : the 

difference is about one degree and a half; and as this is too 

great an error to be attributed to the inaccuracy of the 

tables, we muft conclude that the motion of the moon is 

now accelerated: fo that in referring it to a diftant period, 

we throw it too far back in its orbit, which diminifhes its 

longitude. : 

And this refult acquires additional confirmation, by 

ynaking fimilar comparifons with obferyations made at in- 

termediate periods ; for if the motion of the moon is really 
accelerated, we fhould {till find the longitude calculated by 
the tables too {mail, though the error fhould be lefs as the 
interval is finaller; and this appears to be the cafe by a 
fimilar comparifon with an eclipfe obferved at Cairo by 
Ibn-junis, an Arabian aftronomer of the rcth century. 

This coincidence leaves no doubt as to the reality of the 
phenomenon ; and it appears certain, that the motion of the 
moon has accelerated from the time of the Chaldeans to the 
Arabians, and from that time tothe prefent. To reprefent 
this acceleration, a third term, proportional to the time, muft 
be added to the fecular motion of the moon, and another 
leffer term proportional to the cube ; this, together, is what 
is called the fecular equation of the moon. According to 
La Place, (Mecanique celette, vol. iii.p. 273.) ifzbe thenumber 
of centuries elapfed fince 1750, the formula for the correc- 
tion will be 31424757 a* + o!.05721742 n°.  Thefe 
feconds are according to the decimal divifion. 

But we are not to infer that this acceleration will always 
be increafing, or that the preceding formula will always re- 
prefent it ; the theory of attraétion, in making known the 
caufe, has fhewn that it is periodic, and conneéted with the 
variations of the excentricity of the terreftrial orbit. See 
Excentricity, and Equation of the Centre. 

This acceleration, after increafing to a certain limit, will 
be changed into a retardation, but the extent of this period 
is very confiderable ; and the interval, which feparates us 
from the moft ancient obfervations, has yet only developed 
anextremely {mall part of this revolution. The inequalities 
which will refult in the motion of the moon willamount at — 
leaft to a aoth part of the circumference of her orbit. Pof- 
terity, who will obferve thefe great phenomena, may re- 
mark, and not without gratitude, that the geometricians of 
the prefent age have forefeen, calculated, and prepared for 
their fucceffors the means of judging of the paft and future 
ftate of the fyftem of the world, with the fame certainty as 
in the aye in which they lived. ; 

It was the celebrated Dr. Halley who firft difcovered the’ 
effects of this acceleration ; and La Place, by a moft pro- 
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found analy fis, has explained both the caufe and the law. The 
obferver and the geometrician are each entitled to admira- 
tion. Ifthe refult of the latter is more fatisfactory and 
ufeful to fcience, it muft be confeffed, that it was a proof 
of no fmall fagacity in the former to be the firft to doubt of 
the uniformity of the mean motions which had been admitted 
as an eftablifhed principle for above two thoufand years. 

Equations, Secular, which affed the Elements of the 
Orbit of the Moon. The motion of the lunar perigee is not 
uniform, but fubjeé to a fecular equation analogous to that 
of the mean motion, and depending onthe fame caufe. ‘The 
comparifon of ancient obfervations with the modern leaves 
no doubt of this fact ; but it is to the theory of attraétion 
that we are indebted for the difcovery. This equation is 
equal to that of the mean motion, multiplied by the co- 
efficient — 3.00052, that is to fay, that if £ reprefent the 
fecular equation of the mean motion, the term — 3.000524 
muft be added to the mean longitude of the perigee, calcu- 
Tated from the duration of a tropical revolution. Mec. 
eelefte, vol. iii. p. 247. ; 

The motion of the nodes is likewife fubje& to a fimilar 
Inequality, and the equation has the fame fign as that of 
the perigee, it is equal to the equation of the mean motion 
multiplied by — 0.735452, that 1s, to the mean longitude of 

_ the node add — 0.735452 4. Thefe refults are confirmed 
by obfervation. 

It appears from this, that the fecular equation diminifhes 
the longitude of the perigee and of the nodes when it aug- 
ments the mean motion of the node, and reciprocally ; 
hence the motion of the perigee and of the nodes becomes 
flower, when that of the moon is accelerated, and on the 
contrary is accelerated when that of the moon is retarded. 
Moreover, thefe inequalities are connected together by very 
fimple analogies, fince they are reprefented by the numbers 
15 3-00052 5 — 0.735452. E ; 

The anomalittic revolution, depending at the fame time on 
the motion of the moon and of the perigee, is likewife 
modified by the fecular variation. It is the fame with all the 
quantities which depend on the apogee, and on the nodes. 

The theory of attraGtion indicates, that the diftance of 
the moon from the earth, the excentricity, and the incli- 
nation to the orbit, are equally fubjeét to fecular equations, 
which are conneéted with that of the mean motion. But 
hitherto their effe& is fcarcely perceptible; neverthelefs, 
in the courfe of ages, it will become neceflary to attend to 
them, and they have been calculated in advance. The ex- 
preffion for the greater axis of the orbit contains no ine- 
quality of this kind. This likewife is the refult of theory. 
The caufe of all thefe extremely curious fats has been ex- 
plained by La Place, who was led to them by the difcovery 
of the original caufe which produced the fecular equation 
of the moon. For the fecular equations of the other cclef- 
tial bodies, fee their refpeGtive names, and Secuxar. 

Eoquation-Clock, in Horology, is a clock contrived fo 
as to indicate both mean and equated folar time, and confe- 
quently their difference, which at any inftant is the equation 
of time. Various contrivances have been invented to anfwer 
this purpofe by ingenious men, who at one time were feized 
with a rage for inventing fuch ufelefs appendages of the 
clock, but the diGatorial power of fafhion has nearly ba- 
nifhed fuch fuperfluities, that are now confidered as mere 
matters of curiofity. Fora defcription of a clock of this 
fort by Enderlin, fee our article Cock, and Plate XXIV. 
of Horology. E ’ 

Equarion-Mechani/m, in a planetarium or orrery, is a 
mechanical contrivance for reprefenting the alternate acce- 
lerations and retardations of motion in the requifite parts of 
the refpeCtive orbits of thedifferent planets, which contrivance 
has been varioufly effeCted by different ingenious men. If 

7 

the motions of the heavenly bodies had been in concentric 
circles, and perfe€&tly equable in every point of their orbits, 
the conftruétion of a common planetarium would have been 
well calculated to exhibit all the phenomena in a natural and 
exa&t manner, provided the trains of wheelwork were accu- 
rately calculated for the refpe¢tive periods, and the length 
of the arms proportional to the refpective diftances ; but as 
all the planets that have confiderable excentricity, ard con- 
fequently confiderable equations of the centre alternately 
plus and minus, have their motions conftantly varying in 
angular velocity, a common planetarium, without equation- 
mechani{m, is a very imperfect machine, and by no means 
competent to folve any of the phenomena, in a particular 
way, that depend on the relative velocities ; for when the 
heliocentric motions are improperly reprefented, the geo- 
centric appearances depending on them are deranged, and 
no dependance can be placed in the ¢mes pointed out of the 
apparent conjun¢tions, oppoliitions, ftations, retrogradations, 
longitude, or latitude of any of the heavenly bodies. For 
inftance Mercury, which planet performs its period through 
the ecliptic in fomewhat lefs than 88 days, inftead of conti- 
nuing 44 days in each half of its orbit, at oppofite fides 
of the conjugate axis, as it does refpeCtively in thote at 
each fide of the tranfverfe axis, continues about 55% days 
in the aphelion portion, and only 323 in the perihelion por- 
tion, fo that the times of conjunétion with the earth or other 
planet, even allowing the motion of that planet to be equa- 
ble, would from this caufe alone become very irregular, 
exceeding or falling fhort of the mean fynodic period by 
many days, according to circumftances. It is evident, 
therefore, that the variations of velocity depending on the 
equation of the centre of both orbits of two planets, one 
received from the other, require to be taken into confidera- 
tion, and allowed for in the conftruétion of any mechanifin 
that profefles to be accurate in the reprefentation of pla- 
netary motion. 

Contrivances by Mr. Huygens.—The earlieft attempt 
that we have met with, to produce the requilite inequalities 
of planetary motion by mechanifm, is that of Mr. Huygens, 
the Dutch mathematician and philofopher, which he has 
defcribed in his Latin treatife on the conftrution of his 
Automaton, or {elf-moving planetarium ; he has availed him- 
felf of two different applications of the fame principle, that 
are re{pectively applicable to different degrees of inequality 
of motion, that the excentricity of an orbit may require ; 
his account and demonftration of both which methods we 
fhall give in a free tranflation from his own words, which 
will probably be interefting to thofe who cannot read the 
original, particularly as there has been no notice taken 
of them by any writer, or inftrument-maker, except per- 
“haps Rowley, during the laft century. - 

“Tt remains now,”’ fays our very ingenious author, that 
we explain how the true anomalies may be reprefented by 
wheelwork ; for this purpofe let ANP, fig. 1. of Plate 
III. of Planetary Machines, be the orbit of a planet, the 
centre of which is C with the fun at S, and let the point E 
-be taken any where in the line S C, fo that the excentricity 
SC may be to the radius CA, as CEis to ED; with 
which radius and centre E let the circle D M be deferibed. 
Now let it be underftood, that upon the centre of the circle 
AL there be fixed immoveably: the contrate wheel D M 
with equal teeth, which therefore will neceflarily revolve 
round the point C as a centre; let it be alfo fuppofed that 
the arbor of the long pinion KH be direéted to C, and 
turned equally with its teeth adapted to thofe of the wheel 
D M, which will agree fufficiently, although on account of 
the excentricity of this wheel it will not always have the 
pinion at right angles ; by this motion, I fay, a planet = 
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be carried unequably in its orbit, and in fuch a manner that 
its motion will very nearly correfpond to Kepler’s hypo- 
thefis, For having taken in the circle DM, defcribed 
from the point E, any are D O, let the teeth of that arc 
pafs over to the line C D by turning the pinion K H, 
and the line C O will coincide with the line CA D, but 
not fo that the point O may fall on the point D, but with- 
in at R, becaufe C D, which is equalto both C Eand E O, 
is greater than C O : now whatever may be the angle O C D, 
fuch will be that over which the line C A D has moved 
round the centre C; therefore if we make the angle D Cc lb 
equal to the angle D C O, C T will be the right line into 
which CAD will have advanced, fo that the planet will 
have proceeded from A to the point N, where the right 
line C T cuts the circumference of the circle A N defcribed 
from the centre C. But the circle D M, having its centre 
E advanced to F by making F T equal to E D, will have 
the fame fituation as the circle T R: and it appears that 
on account of the equality of the angles OC D and DCT, 
the are D M, which the right line C T cuts in the circum- 
ference of ODM, is equal to the are DO; fo that M 
and E being joined, the angle MED will be equal to 
DEO. If, therefore, the arc A L be made to contain as 
many degrees as the arc D M, and C F be joined, this line 
will be parallel to E M. 

“In the triangles C E Mand SE L, therefore, the angles 
LCS and MEC will be equal, and the fubtending fides 
proportional; for by conftruction SC isto CL, asCE 
is to EM, CL being equal to CA, and EMto ED. 
Alfo the angles MC E and LSC are equal, and con- 
fequently the lines C M and S L. are parallel. 

‘* Now by this rotation of the circles D M and AL, the 
planet placed in A will be moved through the circle A L, 
very nearly according to Kepler’s hypothefis, as may be 
thus fhewn. ‘Let the planet be fuppofed to have moved 
from A to 'N, the fpace or area NS A will be equal to its 
mean auomaly-; but feeing the lines S L and CN are pa- 
rallel, the triangles NSC and C LN will be equal, at leaft 
their difference will be infenfible ; the fpace or area, there- 
fore,.C L A, and.confequently the are A L, will anfwer to 
‘the mean anomaly when the planet has advanced from A 
to N. If, however, we make A QP the elliptic orbit of 
Kepler, the planet will be in Q, where the perpendicular 
N Q falling on A’P cats the ellipfe A Q P, and not in N; 
but the ellipfes are fo like circles, that the variation in a 
machine is imperceptible, N will, therefore, be the true place 
of the planet cerrefponding to the mean motion A L, which 
arc isequal to BC or DM. , 

“« Again, if the pinion be placed in any other point, as at 
G, equally diftant from the centre C, to which the arbor is 
diregted, andthe point D, which is the moft diftant from the 
centre C, in the wheel O D M, be placed under the pinion, 
the planet being again at itsaphelion A, it appears that the 
fame angles are formed round the centre C by an equable 
motion-of the pinion placed in G as in D. Wherefore in 
whatever fituation the pinion be placed, the motion of the 
planet will be unequable, notwithftanding the teeth of the 
wheel D M are made equal among themfelves, provided the 
pinion that points to the centre C have its teeth made long 
enough to aét with all the teeth of the wheel which come 
fucceflively toe it at different diftances from the centre Cs 
and provided that the planet be put to its aphelion point of 
its orbit, when the longeft line, or radius, drawn from Cto 
D M, is in conta& with the pinion. : 

‘© But fince in our machine (automaton) all the pinions 
are placed on one common arbor, it cannot be placed pro- 
perly towards the centres of more than two planets; we 
mutt, therefore, confider how the fame effect can be produced 

by unequal teeth : for this end let us fuppofe the circle D M 
divided into the equal parts D a,aé, 6 M, and Mg, and 
right lines be drawn to them from the point C, thefe lines 
Ca, C4, CM, Cg, willdivide AN L, the orbit of the 
planet, into the unequal parts Ad, de, eN, Nf. By this 
method as many unequal teeth may be determined in the 
circle A N L, as there are equal ones in the circle D M, 
If now the pinion be applied to thefe teeth, cut into the 
fame number as in the former cafe, they will work together 
pretty well, though fome are too large and others too {mall 
or the pinion, and the wheel A N will move unequably as 
the wheel D M did before, which has been proved to be 
according to the hypothefis of Kepler.”? 

This isa faithful tranflation of Mr, Huygens’ account 
and demonttration of his two methods of reprefenting the 
irregularities of a planet’s motion in its orbit, concerning 
which we have to obferve, that, though both of them mani- 
fell great ingenuity as to the originality of the projects, 
yet they fall fhort of producing feparately that full effect 
which he attributes to them, and which he feems to have 
credited ; whereas the truth is, that inftead of effeCting the 
ahole equation of the centre, the methods juft defcribed 
effe& each only one half thereof ; for tL to Kepler’s 
theory, which fuppofes equal areas in equal times, bifhop 
Ward has proved that double the excentricity of a planet’s 
orbit fubtends very nearly its greatelt equation, and that, 
according to his elliptic hypothefis, which is an excellent 
approximation to the truth, if the argular velocity of a planet 
round one focus of the ellipfe be uniformly equable, its an- 
gular velocity, as feen from the other focus, will be fo uns 
equable, that one will reprefent the mean and the other the 
true or equated anomaly very nearly ; but the diftance be- 
tween the two foci of any ellipfe is its excentricity laid off 
both ways from the centre, or doubled ; whereas the method 
of Mr. Huygens’ propofes the excentricity to be taken only 
once, fo that he has demonttrated rightly enough, but from 
wrong data; for if he had made the diltance C E equal to 
double the exceatricity, then the whole of the equation 
would have been very nearly reprefented. The demonitra- 
tion which Mr. Olinthus Gregory of Woolwich, then of 
Cambridge, has given in the 2d vol. of Mr. Nicholfon’s Phi- 
lofephical Journal of the 8vo. feries, to which we beg 

leave to refer, has proved with great perfpicuity what the 
Rev. W. Pearfon of Parfon’s Green had before afferted, 
that “ the excentricity of any planet’s orbit is very nearly 
equal to the fine of one half only of its greateft equation.’” 
It may be confidered.as a fingular circumitance that a man of 
Mr. Huygens’ genius and mathematical {kill, whofe whole 
life was devoted to the fciences, fhould not difcover that the 
methods which he fo ingenioufly devifed to exhibit a planet’s 
equated motion, produced but one half of the grand equa- 
tion; and equally fingular, perhaps, may it be confidered, 
that no one before the writer of this article has dete@ted the 
deficiency. When both thefe methods of conftructing a 
plasetary wheel are unifed, the full effec will be produced ; 
or either of them may be united with any other centrivance 
that produces only one half the equation. 

Mr. Roemer’s Contrivance.—The next contrivance that 
we have met with, for reprefenting planetary motion, is that 
of Roemer, who was mathematician to the king of France 
in the time of Mr. Huygens; this contrivance is detailed in 
Mr. Nicholfon’s Journal, vol. 4. of the gto. feries, by a cor- 
refpondent, who tranflated his account from the French of 
‘* Machines and Inventions approved by the Royal Academy 
of Sciences for 1699,’’ and who, in our opinion, {peaks bet- 
ter of it than it deferves. ‘The plan propofed might aniwe 
for one planet only, but is not applicable toa number of 
planets at the fame time, for the planetary wheel propoled 
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is intended to be fo thick as to conftitute the fruftum of a 
cone, on the furface of which a diagonal elliptical line is 
to be drawn round it, from the fmaller to the larger diameter 
and back again, in which line the teeth are to be formed, 
after they have been laid down by a pair of dividers froma 
diagram previoufly made ; fo that, fetting atide the tediouf- 
nefs of making fuch a wheel by the mechanical manipulation 
éeferibed ; there could not be a number of thefe wheels 
brought into action by any of the ufual arrangements of 
wheelwork, feeing the pinions that are to aét with them 
mutt neceffarily be conical alfo, and be the drivers in every 
cafe, which the requifite calculations of the trains in plane- 
tary machines will not always admit, where the extreme ra- 
tios of relative velocity are fo widely different from each 
other. This plan, therefore, of exhibiting unequable mo- 
tion in a planetarium, or orrery, mutt be copfidered among 
thofe projects of ingenuity which are more plavfible in 
theory than ferviceable in pra€tice, and no doubt was aban- 
doned for the reafons that have been here ftated ; which are 
our reafons for paffing over it without further notice. 
' Dr. Defaguliers’ Contrivance.—The next mechanifm in 
the order of time, as far as we know, was Dr. Defaguliers’ 
elliptic pulleys, or oval wheels with grooves at the circum- 
ference, and an endlefs cat-gut furrounding them, as de- 
feribed under our article Comerarium. ‘This was cer- 
tainly a {cientific contrivance, and admits of application 
where the excentricity of the orbit is great ; for the ex- 
eentricity and fhape of the pulleys may be made exaétly 
fimilar to the excentricity and fhape of the orbit to be re- 
prefented. The principal objeétion to the adoption of 
this invention in a planetarium, is the liability of the cat- 
gut to contract and elongate with the variations of moif- 
ture ina room, and confequently to be fometimes too tight 
for the pulleys, aud fometimes too loofe, fo as not to per- 
form their office of giving motion to the elliptic plates. 
We have feen the elliptic plates with their edges cut into 
teeth, which is a great improvement in the contrivance ; 

_ and where the excentricity is not very great, a pair of ex- 
centric circular wheels will a€t together very well, to an- 

_ dwer the fame purpofe, as we fhall have occafion to fhew 
ently. 

} eh. allen Walker’s Contrivance—Another method of 
exhibiting planetary motion we have witneffed in the phi- 
lofoplical leftures of Mr. Walker, fenior, which, if we 

 recollea& perfeétly, was effected thus: A wooden board was 
 fhapen nearly into the form of an epicycloid, and had equal 

‘teeth cut on-its circumference by hand, with an arm fixed 
fall to one of its extremities, that carried the ftem of a 
planet, or of a ball to reprefent a planet; then a pinion 
was fixed on the furface of an inclined plane, down which 
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the epicycloidal wheel was fuffered to flide by its own 
weight, in a detached ftate, till its teeth came in ation 
ee ase > the teeth of the piaion; and a motion given to the 
v pinion by a handle, made the wheel, thus circumftanced, 
_ to revolve with unequal velocities, accordingly as its central 
point was near to, or removed from, the pinion, during its 

' revolution in this fliding ftate; thus were not only the ac- 
célerations and retardations of motion alternately exhibited, 
but alfo the variations of diftance, as they regarded the 
fiin’s ball fixed in the focus of an elliptical board, placed 
over this mechanifm, and divided into twelve triangular 
areas, fo that the planetary body was feento move through 

“the twelve fectors, coloured alternately white and black, 
in a manner correfponding to the fame number of revolu- 
“tions of the pinion ; and to perform apparently equal areas 
fn eqaal times. It is hardly neceflary to oblerve on this 

_ contrivance, that, however convenient it might be to illuf- 
“trate in a general way the nature of planetary motion to an: 
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audience, it is obvious that detached wheels ating thus at 
liberty cannot be introduced into any machine that gives 
motion to a fyflem of bodies, where their apfides crofs one 
another in various dire¢lions, and would require as many 
inclined planes as there are planets to be reprefented ; like- 
wife the planetary arms would require to be attached to 
wheels in every inftance, though the calculations of the 
ratios of velocity might, and, aecording to the general 
conftrustions, would require in fome inftances pinions to be 
the laft movers; all which difficulties in pra@tice are infur- 
mountable. The /bape of the planetary wheel, we have 
underftood, was not determined geometrically, nor yet by 
calculation, but by a repetition of manual reétifications of 
the figure till it was found to correfpond with the areas 
previoufly delineated. 

Mr, Jofeph Prieftley’s Contrivance.—When Dr. Birbeck 
was appointed proteflor to fucceed the late Dr. Garnet, at 
Anderion’s Univerfity in Glafgow, his friend, Mr. Jofeph 
Prieflley of Bradford, contrived an orrery, which was made 
for him by a watch-maker at Halifax, of the name of Thomas 
Lifter, which orrery the doétor has lately brought with 
him to London, on quitting the faid profeflorfhip. It was 
finithed in the year 1801, and will be defcribed in its proper 
place with the other planetary machines. The inequalities 
of motion in this machine are produced by two feparate mes 
thods ; the two fuperior planets Saturn and Jupiter have 
their equations effected by inequalities made in the teeth of 
the lait moving wheels; but the others have their equa- 
tions, with the exception of the earth, produced by a con- 
trivance which is at the fame time novel, fimple, and accu- 
rate enough for mechanical reprefentation. The inventor 
has been kind enough to comply with our requeft of his 
giving us an account of his mode of producing unequable 
motion by mechanifm, which account we {hall prefent to 
our readers in his own words. The figure to which he res 
fers, is fig. 2. of Plate 111. of Planetary Machines. 

Let A PB, fays Mr. Prieftley, be the orbit of the 
planet, O its centre, and S and F the two foci; inthe 
former of which the fun is fuppofed to be placed. On the 
other focus F, asacentre, defcribe a circle D Ep. 

Let P be any given place of the planet in its orbit ; draw 
F g, cutting the circle D Ep in jp. Now, agreeably to the 
hypothefis of Ward, it will be, 

As the periodical time of the planet, 
Is to the time of its pafling from A to P; 
So is 360 degrees, 
To the angle E Fg. 

Hence, if a point » be made to revolve equably in the 
circle D E £, defcribed on the lower focus F of the orbit, 
performing one revolution in the periodical time of the 
planet ; and if, at any given time, the point be found at p, 
then a line drawn from the focus F through p, will cut the 
orbit of the planet in P, its place at the fame time. 

There are different ways of adopting this hypothefis in 
machinery. ‘I'he firft I fhall mention, will immediately oc. 
cur to any one viewing the figure. Let a wire, fomething 
longer than TB, be made to revolve equably round TF, in 
the time reprefenting one revolution of the planet. On 
this wire let a ilud P be made to flide freely, und confined 
to move in the orbit A PB; then the motion of the ftud 
will, very nearly, reprefent that of the planet. 

Tn the conttruction of anorrery, where each planet will 
require a feparate arm F/, moveable on its Beet celitre, 
with the flider P confived to its own orbit, it may not he 
eafy to contrive the whole fo as to prevent one part of the 
machinery from interfering with another; nor can this me 
thod be conveniently ufed, where the wheels carrying the 
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arms.are rims. The following conftruétion has been found 
to anfwer the intention, and the motion to be very*free and 
regular. 

Let EpD be the toothed rim moving equably, the time 
of arevolution reprefenting that of the planet. This rim 
may have any convenient diameter, not differing greatly 
from the orbit. Upon this rim, or on any projection at- 
tached to it, is fixed a pin C, round which one end of a 
bar C P moves ; on the other end of the bar is fixed a per- 
perdicular wire, or ftem P, which carries the planet, 
This item is confined to move in the orbit APB; and, 
during its revolution, is made to rife and fall, foas to thew 
the inclination of the orbit to the ecliptic. The bar C P 
may be made of any convenient length; and the pin C 
fhould be fo fituated, that when P is at f, the bar becomes 
a tangent to the circle E p B. This is neceffary, that the 
end P, in its vibrations on C, may be always found, as nearly 
as poffible, in the line Ff; and on this account, the length 
of the bar fhould be as great as cireumftances will con- 
veniently admit. 

Conirvivances by ihe Rev. William Pearfon.—Some time 
previoufly to the year 1796, the Rev. William Pearifen, who 
dived at that time in the city of Lincoln, had read the ac- 
counts of Mr. Benjamin Martin’s and Mr. James Fergufon’s 
planetary mechaniim with fuch attention, as enabled him 
to difcover many imperfe€tions in them, which it appeared 
to him might be avoided, and among the reft that defect 
which arifes from equable motion and unvarying diftance. On 
entering into acorrefpondence with one of the inftrument- 
makers in London, he found that the modern machines owed 
their origin chiefly to one or the other of the above-named 
authors, and that little or no improvement had been made 
in the accuracy of their reprefentations fince their time. 
In confeqnence of this information, and unacquainted with 
the contrivances we have juit deferibed, except that of Dr. 
Defaguliers, defcribed by Mr. Fergufon, he turned his 
mind towards the fubje& with a view of devifing fome im- 
provements in this kind of machinery,. which required an 
union of mechanical fkill, with a knowledge of the fcience 
of aftronomy, to enable him to ftrike out original plans for 
the accomplifhment of his purpofe. His firk objeét was 
to render the trains of wheel-work as nearly as: poffible fuch 
as would produce the true periods of the different planets 
in their orbits, in doing which he found no difficulty after 
he had adopted a direct and unerring fyitem of calculation, 
which became eafy and familiar by praétice ; but this part 
of his purfuit is not the objet of our prefent article: the 
next objet of his attention was to devife the mechanical 
means of exhibiting planetary motion, both with regard to 
variable velocity and variable diftance; different methods 
prefented themfelves in fucceffion at different times, fome 
of which he afterwards found had been tried before by 
others, but the firft projeét that promifed to be really fub- 
fervient to his purpofe was that which was reprefented in 
fiz. 3- of Plate 111. of Planetary Machines, and which was 
made for the arm of Mercury, in an orrery con{tructed under 
his dire@tion, by a clock-maker at Lincoln. The con- 
trivance had three objeéts in view, the variable diftances, 
the variable velocities, and the latitudes of the planets, or 
deviation from the ecliptic, two of which purpofes it an- 
fwered moft completely, and the third in a certain degree, 
befides preferving, fourthly, the parallelifm of the planet’s 
axis in every part of its orbit. It occurred to the con- 
triver of the mechanifm in queftion, before he had ever feen 
Mr. Adams’s Geometrical and Graphical Effays,’’ and 
before he had heard of ‘ Suardi’s Geometric Pen,” that 
if afmall arm were by any means made to revolve in a 
retrograde dire€tion, when placed at the diftant end of the 

Jong arm, or radius vector of any planet, during the time 
that the radius vector itfelf revolved juft once by a dire — 
motion round the {un in the centre, oo curve traced by a 
pencil placed at the remote end of the {mall arm would be 
an excentric circle ; and alfo that there would be an alternate 
acceleration and retardation of angular velocity in the pen- 
cil with refpeét to the fun, or central point round which 
the radius veétor might be carried; which velocity would 
be the quickeft when. the pencil was in its nearefl fituation, 
and floweft when moft remote; becaufe in the former cafe, 
the compound motion would be the fum of two motions, 
both in the fame direétion, and in the latter the difference 
of two motions in contrary direétions. ‘This idea, having at 
the moment of its occurrence made a {trong impreflion on the 
mind of the inventor, excited in him much impatience to haye 
it brought to the praétical teft of an experiment; the {mall 
frame, fhewn in fig. 3, was roughly put together, and the 
equal wheels A, B, and C, were included, fo that A was 
fait to the arbor S, but B and C revolved on their arbors 
in the frame ; the arbor of the latter, however, was. left 
long enough for its pivot to protrude downwards, and to 
receive a crank-piece P, bearing a fhort pencil: the ftem or 
arbor S, having its conical~point at S fixed on a fheet of 
paper, was then held faft by a milled nut above it, to pre- 
vent its revolving, and the frame was carried round while 
the three {mall wheels, with equal numbers of teeth, were 
connected together ; the confequence was, zs had been ex- 
pected, that the pencil traced a circle of a diameter equal 
to twice the diftance of the arbors A and C from each other, 
but the centre of the circle was found to be at G initead 
of S, juft the length of the fhort arm or crank-piece P, 
from the point S, from which the excentric circle was de- 
{fcribed. This faét determined at once that the frame and 
fhort arm ought to be to each other in length as the mean 
diftance is tothe excentricity of the orbit of any planet thus 
to be defcribed, and, as orbits with but little excentricity 
are very nearly excentric circles, a circle thus defcribed can~ 
not be difcriminated in a machine from an ellipfe of the 
fame excentricity. 

Before we proceed to defcribe the mechanifm refulting: 
from the-principle of a little arm revolving backwards on the 
end of the radius vector of any planet juft once in each re- © 
volution of the planet, let us illuftrate the principle itfelf, 
more clearly. Suppofe the line A C, in fg. 4. of Plate III. 
to reprefent the length of the frame or radius vector S C, 
and alfo the fhort arm C A, reprefenting the excentricity or 
diftance from the centre to the focus of the erbit, to be 
both dire€ted into one right line S A, before any motion be 
communicated to the frame; then as the teeth of the three 
wheels A, B, and C, of equal numbers of teeth, are con- 
ne&ted together, and the wheel A is at reft, the wheel B. 
will have a motion in the fame direGtion as the frame, and. 
the wheel C will have its motion in a contrary. direction, 
but of the fame velocity; conccive the centre of the wheel. 
C to be carried along the circumference of the concentric ~ 
circle COTE, the {pace of the quadrant CO, this wheel. 
C by means of its conneétion with the wheel A, through 
the medium of wheel B, will in the fame time have made a 
quarter of a revolution, aud the remote end of the {mall 
arm attached to this wheel will be at N, at right angles to 
the radius veétor, after having paffed along the quadrant — 
AN, of the excentric circlé ANPE, of which the point ~ 
G is the invifible centre, and during the whole continuance. ; 
of thefe two equal but contrary motions of the radius — 
veGtor and fhort arm, through thefe quadrants refpectively, _ 
the latter will have preferved itfelf parallel to its original — 
fituation AC; again, while the radius vector is moving _ 
through the three remaining quadrants of the concent 
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tircle from O to TE and C, fucceffively, the-remote end 
of the finall arm will defcribe the three correfponding 
quadrants of the excentric circle from N to P, M, and A, 
in equal portions of time, and its parallelifm will ftill be 
referved throughout the whole circle, as feenin the figure. 
hus, while the centre of the wheel C defcribes the concen- 

tric cirele COTE round the point § with an equable mo- 
tion, the remote end of the fmall arm, fuppofed to carry a 
lanetary body, will defcribe the excentric circle ANPM, 
uring the whole of which time the motion of the planet 

‘will be equable as it refpeéts the point G or centre, but 
unequable as it refpects the point S out of the centre, where 
the fun is fuppofed to be placed: for conceive lines like 
SN to be drawn from S to the planet in different parts 
ofthe circle AN PM, or orbit, and they will interfeét the 
circle COTE JBchind the remote end of the radius veGtor 
in one half of a revolution, and Jefore it in the other, and 
‘the angle at S, fubtended by the fhort arm in any fituation, 
will exprefs the equation of the centre in that point of the 
“orbit, which equation, therefore, is additive to the mean 
motion of the radius veétor in one fix figns of anomaly, and 
ubiradive from it in the other fix. The nature of the al- 

‘ternate rétardation and acceleration of motion produced by 
) this mechanifm round the point S, and alfo the variation of 

_. But 

‘diftance, may be eafily apprehended by attending to the 
Yucceffive retrograde and dire& motions of the arm in each 
‘revolution of the radius veétor; from A to N thefe move 
in oppofite direGtions, and the difference of their velocities, 
-as viewed from S, is equal to the quantity of retardation 
m any particular point of this quadrant ; at N the difference 
is nothing, in which fituation of the arm the equations 
‘would be a maximum if the arm were perpendicular to the 
line SN, i.¢. if SN were a tangent, to the circle of which 
the arm ON is radius; but this will not happen till the 
radius veCtor has advanced beyond the fpace of an exact 
‘quadrant, and the arm has come to 7, where the angle fub- 
‘tended at S by the arm will be the greateit poffible. 
' The diflance of this point, where the equation is a maxi- 
‘mum from go° of mean anomaly, will evideutly depend on the 
relative proportions in length of the radius vector and fhort 
‘arm, or which is the fame thing, of the mean diftance and 
lexcentricity of the planct to be reprefented. From x to P, 
through the remainder of the firft femi-circle, the radius 
wector and arm will both move in the fame direétion, and 
will caufe an acceleration which will be greateft at P, the 
perihelion point, where they will both be again in a right 
line, fhortened by double the whole length of the fhort arm, 
as compared with the original fituation at the aphelion 
eint. From the-perihelion to the point of greateit equa- 
ion at the oppofite fide of the orbit, the motions of the 

_ radius vector and arm continue to be in the fame direétion, 
‘but through the laft quadrant and a fmall portion of the 
third, the direétions are again oppofite till the planet ar- 
tives at the aphelion point A, where it has undcrgone all its 
changes of velocity and diftance, and where it commences 
the fame alternation of flow and quick motions that were 
before exhibited. 

Thus, if S be confidered as the fun, A the place of the 
phelion of any planet, P its perihelion, m and », in the {mall 

Ricle of the arm, the places of mean motion, the concentric 
circleC OI Ethe ecliptic, and the excentric one AN PM 
the planet’s orbit, it is evident that both the excentricity, 
and alfo a certain equation of the centre of a planet’s orbit, 
may be very conveniently reprefented by the fame apparatus 
that has long been ufed for no other purpofe but that of 
prefervin the parallelifm of its axis. 

ful the main queltion is not difpofed of ; viz. what 

portion of the equation, confidered as an are of the orbit, 
will a line equal to the excentricity fubtend? The analogy 
for refolving this query is as follows: 

As the mean diltance, or radius vector, of the planet, 
Ts to radius, 
So is the excentricity, or fhort arm, 
To the fine of the greateft angle at S fubtended by the 

fhort arm. 

This angle, taken in degrees and minutes, we find is in- 
variably, as nearly as may be, one-half of the greateft equas 
tion, as has been already mentioned. 

Tt will now have occurred to the reader, probably, that, 
if a line equa) to the excentricity fubtends one-half the 
equation of the centre of a planet, double the excen- 
tricity will be the meafure of a fhort arm that will fubtend 
the whole equation ; thisis nearly true as to the queftion of 
the equation alone, but then the diftances and excentricity 
of the orbit, on which the geocentric appearances depend, 
would be greatly out of proportion ; and what is gained in 
the heliocentric apparent places would be loft in the geo- 
centric appearance in the fyflem. 'T’o keep all the defiderata 
within their due bounds, and to make the elements of the 
orbit accord with both heliocentric and geocentric appear- 
ances In the mechanical reprefentation, an additional con- 
trivance was fuperadded, which fupplied the defe&t of the 
revolving fhort arm without deranging materially the effect 
of its operation ; the laft wheel of the train, which carries 
the radius vector round in the due period, had its teeth fo 
unequally cut as to reprefent the fecond half of the equa- 
tion, by caufing an alternate acceleration aad retardation in 
the revolution of the radius veétor itfelf, fo that the total 
effet produced by thefe two contrivances agting together 
was very nearly agreeable to the real motion of the planet 
itfelf in its own orbit. But we have faid, that the latitude 
of the planet was reprefented by the fame contrivance that 
fhews the diftances and one-half of the equation. This was 
done by placing the ftem of the planet in a {quare focket, 
at the remote end of the fmall arm, in fo detached a ways 
that it was at liberty to reft on the plane of an inclined plate, 
carried by the radius vector, to reprefent the inclination of 
the orbit, and to receive the circular fecale of latitudes 
pointed to by the end of the ftem as it travelled up and 
down the faid plane in its retrograde revolution. 

The little frame we have had occafion to mention might 
do very well as a piece of mechanifm for a radius vector, 
where the length is finall, but where the planet is reprefent~ 
ed as moving at a confiderable diflance from the fun, the 
mechanifm contained in fi. 3. of Plate 1V.is better adapted, 
where A B is the radius ve€tor proportional to the mean 
diftance, aad embracing faft the upper extremity of the 
tube of the wheel with unequal nia 3; C is a contrate 
wheel of any number of teeth made falt to a furrounding 
tube that has no motion; the horizontal arbor D has two 
pinions of equal numbers, no matter what, one of which, 
E, is conneéted with the fixed wheel C, and the other, F, is 
conre ‘ted with a fecond contrate wheel G, which is every 
way like the wheel C, except that its pofition {s inverted 
for the fake of making its direction of motion retrograde ; 
the lower pivot of wheel G refts in a cock H, attached to 
the end of the radius ve&tor, and its upper pivot afcending 
above the fame carries the fhort arm that fupports the ftem 
of the planet ; laftly, I is the inclined plate with a feale of 
latitudes, on which the end of the’ ftem refls, and by which 
it is made to afcend-through one portion of its orbit, -after 
which its own weight brings it gradually down again. ‘The 
inclined plate is fo placed that the nodes may fall at their 
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EQUATION. 
refpeGtive diftances from the aphelion point; and all the 
changes of place arifing from the combined caufes of vary- 
ing dilvance, varying velocity, and inclination of the orbit, 
are duly reprefented. 
A fimilar combination of mechanical contrivances was 

afterwards, in the year 1802, adopted by Mr. Pearfon, 
when he contrived and fuperintended the conftruGtion of the 
Jarge planetarium at the houfe of the Royal Inftitution in 
Albemarle itreet, London; though the means are fomewhat 
different. The plane of the inftrument was defired by Dr. 
Thomas Young, at that time the leCturer, to be vertical 
inftead of horizontal, which afforded the means of making 
the fhort arms, reprefenting the refpective excentricities 
revolve backwards by a weight fufpended to each, inflead of 
the wheel-work which we have defcribed: the inequa- 
lities among the teeth of the tubed wheels in this initru- 
ment effect one half of the equation, and the retrograde 
revolutions of the little arms produce the other, and make 
all the planets revolve according to equated motion, while 
the ftems round which the faid fhort arms revolve are, 
agreeably to Dr. Young’s fuggeftion, fo bent, as to reprefent 
alfo the inclination, of the orbits, and confequent heliocentric 
latitudes, for eftimating which the ecliptic plate is put 
exacily in the plane pafling through the centre of the fun, 
or coincident with the plane of the earth’s orbit, ‘Lhe 
{mall divided plates carried by the ends of the radii veétores 
indicate both the equations and heliocentric latitudes; which 
obfervations we make here, becaufe the conftruétion of the 
inftrument has never yet been publicly explained, except 
perhaps partially in the leGtures, and becaufe the ufes of 
the different parts, not being obvious by mere infpection, 
are as yet but little underftood. For a more particular 
defcription of this inftrument, fee our article PLanera- 
RIUM. 

But we are not to take for granted, becauie one half of 
the greateft equation will be thus reprefented at the point of 
mean diftance by a radius veCtor and fhort arm, that are to 
each other as the mean diftance to the excentricity, that 
therefore half the equation will be equally well reprefented 
in every other part of the orbit of a planet. J.et us 
examine this matter more particularly, and bring it to the 
teft of a€tual calculation. Let the line S H, fig. 5. of Plate 
IIT. be the radius vector of Mercury, and H A the fhort 
arm reprefeating the excentricity, which are to each other 
very nearly as 5 to 1; then when the planet is at A, its 
gveatelt diftance from S, the fun, it is‘obvious from what 
has been faid, that its angular velocity, as it refpe@s S, mutt 
be flower than if it were at P, or any other part of the line 
S A; conceive now the point H, round which the little 
arm revolves, to move forwards fo far that the planet may 
fall back by means of the arm to the point a ; then ifa line 
were drawn from § to a, the equation or angle at S would 
be fubtended by a 4, the fine of the angle A H a to radius 
A H, which line confequently is perpendicular to the radius 
vector at the point 4; the diftance 6 H is the cofine of the 

fame angle, and we haves H+ H 2) for the bafe of a right- 
angled triangle, and J a for the perpendiculat of the fame, 
to determine the angle at S or {emi-equation, which is one 
of the fimple cafes in plane trigonometry, where the bafe is 
ufed as radius,and the perpendicular as tangent of therequired 
angle. For example, the mean diftance of Mercury, as 
given by La Lande, is 38710, and its excentricity 7955-4, 
the mean diftance of the earth being 10co009; then if, 
agreeably to this ratio, we take the {mall arm reprefenting 
the excentricity at unity, the radius vetor mutt be 4.86587; 
for as 7955.4: 38710 :: 1 : 4.86587; let the poift a now 
be taken equal to 30° from A, and from the tables of natural 

fines we have a 6 = .5000000 and SH + H4 = 4.86587 
+ 8660254 = 5.7318954, hence 

As log. 57319 - r.CO, = «2417014. 
Ede. SORA i ie Se yy oor -6989700 

Tang. of £ equation 4° 59' 7” - 9406714 

In the fame manner one half of the equation, correfponding 
to any other point ¢ in the quadrant A Q, may be found 
where H d is the cofine to be added to the radius veétor, 
and cd the fine which conflitutes the fubtenfe of the 
required angle at S. In the fecond quadrant from Q to 
P the radius vector minus the cofine becomes the bale of 
the triangle at any point ¢ or g, but the fines at thofe points 
are the perpendiculars ¢f and g 4, as in the laft quadrant, fo 
that the bafe of the triangles fucceffively taken is conftantly 
fhortening from the aphelion to the perihelion points of the 
orbit, whilit the perpendiculars are increafing in the firtt 
quadrant, and then decreafing in an inverted order in the 
fecond, which circum{tance makes the equation greater in a 
given quantity of mean motion near the perihelion than near 
the aphelion, as the Newtonian theory requires. That a 
due eitimate may be had of the effect produced by this 
mechanifm in every part of Mercury’s orbit, we hall fubjoin 
a {mall table containing the data and refult of correfpond- 
ing calculations for every ten degrees of mean motion ; and 
parallel to the femi-equations fo obtained, we fhall put a 
parallel column of half the equations taken from the beft 
tables as publifhed by La Lande, from which it will be 
feen that the errors, which at moit are a {mall portion of 
the whole equation, are in excefs from the aphelion or 0° te 
102° of mean anomaly,and in defeét from 192° to about 258°, 
then from 258° to 360° or O° again in excefs, which devia- 
tions from the truth are agreeable to the deviations arifing 
from the approximation called the ‘ elliptic hypothefis,’* 
which Buliald proved from four obferved places of the 
planet. Mars, as obferved by Tycho Brahe, makes the com- 
puted places more éackzard than the true ones in the firft 
and third quadrants of mean motion, and more forward in 
the fecond and fourth. . 

TaBLe. 
lh ————— 

Dit. | Dilt. ‘i < 

from Perpendi | from Cometpciaianys Pare Ene “afe Line. Semi-Equations} — tions by 
the A- cular. | the A- . tills sali by Mechanifm.) Ja Lande. 

° ° 

© | 586587 360 
10 | 585068 350 
20 | 580556 340 

3°} 573%99 339° 
40 | 563191 320 
50 | 550866 310 
60 | 53687 300 
70 | 520789 290 
80 | 503952 280 
go | 486587 270 

120 | 469222 260 
110 | 452385 250 
120 | 436587 242 : 
130 | 422308 230 10 32 234 

140 | 409983 220 Sa 
150 | 399984 210 7 27135 a 
160 } 392618 200 5 15 24 
170 | 38816 190 2 43 13 
180 | 386587 180 oo 0 
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EQUATION. 
+ In examining the preceding table it may be feen that the 
place of mean motion, or point where the equation is a 
maximum, falls, according to the mechanifm, fomewhere 
between 100° and 110°, which, in La Lande’s tables, is at 
105; let us try where it will fall exactly by the mechani- 
cal reprefentation. 

The point B, where the line SB is a tangent to the 
fmall circle, is the place of the planet’s greatett equation, 
and this point will be found beyond the firft quadrant, a 
quantity equal to the angle Q HB, or, which is the fame 
thing, HS B, or greateft fermi-equation ; for as SH Q and 
5 BH are both right-angled, and have the angle at S com- 
oe to both, the third angle, H QS, is equal to the third 
angle B HS, and, confequently, the fupplemental angle 
‘QO HB is equal to the fupplemental angle HS Q, or great- 
ett femi-equation. Q. #. D. 

_ But the greateft femi-equation by the mechanifm when 
computed is 11° 51’ 34", therefore the place of mean mo- 
tion falls at go? + 11°51! 34", or at ror° 51! 34", which 
point is hort of 105° by a quantity upwards of 3°. ‘This 
‘want of exaét coincidence is, however, of little or no mo- 
ment in the mechanical reprefentation of the erbit, becaufe 
the quantity of the greatelt equation is nearly ftationary for 
many degrees both before and after the exact point of mean 
motion. ‘The reprefentation will be {till more accurate 
where the orbits have lefs excentricity, than that of Mer- 
scury, which is the cafe with all the other planets, except 
two out of the four newly difcovered ones, viz. Pallas and 
Juno. 
As we have had frequent occafion in this article to fpeak 

of a wheel with unequal teeth, made for the purpofe of ef- 
fe€ting alternate accelerations and retardations of angular 
motion, and have alio feen the theory explained by Mr. 
Huygens, it may be proper to fay a few words here about the 
practical method of cutting fuch a wheel. This operation 
may be done by three different methods; firft, the divided 
circle of the plate, to be ufed with the engine, may have 
the divifions laid down unequally by Huygens’ mode of 
transferring equal divifions from aa excentric circle to a 
concentric one, as already explained ; and tren the teeth 
may be cut in the ordinary way from thefe unequal fpaces, 

_-when punched or drilled into dividing holes ; or, fecondly, 
an equally divided circle of the engine plate may be ufed, 
‘and the increments and decrements, previoufly calculated, 
may be given at each tooth by the micrometer {crew of fuch 
an engine as either Hindley’s or Rehé’s; or, thirdly, which 

f is the readieft method, the wheel to be cut may have a hole 
drilled in the excentric point, and be placed thereby on the 

_arbor of the engine, till all the teeth are marked with flight 
- notches by the cutter, adjufted for diftance at each cutting, 

and then the hole in the centre mutt be ufed for completing 
the teeth in their proper direction; for when the cutter 1s 

put into the notches fucceffively, it will cut the teeth to- 
wards the centre without any guidance of the index or 

alidade; and this method is praéticable with any com- 
mon pigine without a micrometer {crew for taking and 
giving {mall portions, as deductions from or additions to a 
mean tooth. For the wheels with unequal teeth in the 
Targe planetarium of the Royal Inflitution, in Albemarle 
ftreet, London, the firft method was ufed by the maker, 
M‘Culloch, under the direétion of the contriver both of the 
machine itfelf, and of the method ufed of rendering the 
teeth of certain wheels gradually unequal round each fepa- 
rate femicircle, agreeably to the planetary motions to be 

_ produced thereby in the planets themfelves ; but in an accus 
rate and elegant machine fince made (by Fidler) for him- 
 felf, the laft method was ufed with Juccefs for the large 

wheel that produces the fun’s, or rather earth’s annual 
equation. 

Another, and that a very recently contrived method of 
exhibiting the equations of all the planetary orbits at the 
fame time, together with their variable diftances, by very 
fimple mechanifm, has been adopted by Mr. Pearfon in the 
machine we have jut mentioned, as made by Fidler, under 

his own dire@tion ; this method has the advantage of fhew- 
ing alfo the mean motions, and is well calculated for iluf- 
trating the irregularities of motion on which the various 
phenomena of the heavenly bodies depend, as well as for 
fhe wing the exaét times at which they occur, and the coun- 
tries to which they will be vifible. For a defcription of 
the machine itfelf we refer the reader to the articles Pua- 
NETARIUM and Orrery, and fatisfy ourfelves in this place 
with an account of the principle by means of which the 
equations of the centre are effeéted. Sig. 1. of Plate IV, 
ot Planetary Machines, which is illuitrative of the principle 
in quettion, is derived from jig. 4. of Plate IL. which has 
been explained, but has the addition of a third dimmutive 
arm at the end of the longer arm placed at the extremity 
of the radius vector; we have feen that one arm, equal in 

ength to the excentricity of the orbit to be reprefented, 
will, by its retrograde revolution, give the diltances and 
one half of the equation, very neaily, in every part of the, 
orbit, and we have feen that if the faid arm were made 
equal to twice the excentricity it would give the whole 
equation near enough, but would not give the diftances 
truly ; now the introduction of the additional arm is to 
make the apparent place of the planct fulfil both thefe 
conditions, which it does in a furprizing manner. Let SJ, 
in fig. 2, be a radius vector, revolving equably round the, 
point S, in fig. 1, in which cafe the extreme end J will de- 
{cribe the concentric circle JKOLORTV; let Ja bea 
fhort arm equal in length to the excentricity once and a 

half taken, which arm is made to revolve in a backward 
dire@tion by means of the falt grooved circle d, of the catgut 
e f, and of the pulley g of the fame diameter as d, which: 
mechanifm anfwers as well as that in jig. 3, before de- 
{eribed, and is fimpler: over the pulley g is fxed fait to a 
ftem, borne by the radius vector, round which the pulley 

turns, another grooved circular piece J, round which the 
gut 4i goes, and embraces alfo a diminutive pulley a of half 
the fize of J, fo that whilft the radius vector and arm Ja 
go each once round in contrary dire¢tions, the third or 
little arm a A, which is equal in length to only one half 
the excentricity, goes twice round in the fame direétion, 
in which the radius veétor moves, and thus carries a 
planet at its extremity round the point S, in which the fun: 
is placed, very nearly agreeably to the laws of planetary 
motion, with regard both to angular velocity and diftance: 
in every part of the orbit. ‘To render the effe&: thus pro- 
duced more intelligible, conceive two pins made faft in the 
line J A, fig. 1, confidered as one line equal to twice the 
excentricity of the orbit to the radius SJ, and let one of 
them be at C, the middle of the line, and the other at A,. 
the extremity ; then if this line preferves its parallelifm all: 
round the orbit, by a retrograde motion given to it by the 
catgut ef and pulley g, fiz. 2; the pin C being at the di- 
tance of the excentricity S G from the end J of the radius 
vector, will defcribe the excentric orbit.1; 2,3, I, 4) 5, 6;. 
of the planet, while the pin at A will have the proper velo- 
city as feen from S, but will move in the circle ABDEP 
F M H, which is too excentric to become the true orbit ;. 
but if the point A of the additional {mall arm be put to C 
when the motion begins, and has the planetary body placed 
on its extremity, then it will move in the fame Fasenisic 
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eircle as the firft-pin C, but with the apparent angular 
veloci ty of the fecond pin A as feen from the other focus 
W, and very nearly to as feen trom the fun at S: for 
conceive the radius 5 J to have moved to K, the pin 
A will be found at B, on account of the angle B K 4 
being equalito the angle JS K, which is here 45°, but 
the planet has moved a quadrant to 1, and is found in 
the circle defcribed by the pin C, or middle circle ; but, 
viewed from W, according to the elliptic hypothefis, is 
feen in the line WB, as though it had been a@tually at 
B in the outermoft circle; again, when the radius veétor has 
completed a quadrant and is in the fituation SO, the firtt pin 
is at N, the fecond at D, and the planet® at 2, in the line 
W Das before, and the additional arm has now deferibed a 
femicircle: here the equation D S O is fubtended by dou- 
ble the excentricity very nearly : when J is advanced 135° to 
L, the additional arm has moved # of a circle, and is found 
at 3, {tillin the middle circle, and alfo in the line W E, ex- 
tended: and when S Q is the fituation of the radius veétor 
the planet is at I, the perihelion point of the middle circle, 
and alfo in the’ line W P, extended as before. In like man- 
ner in the other femicircle of mean anomaly, when the 
extreme end of the radius veétor is fucceflively at the 
points R, T, and -V, the planet will be found at the points 
4, 5, and 6, and-alfo in the lines WF, WM, and W H, 
refpectively, ftill moving in the middle circle, till it arrives 
at the apbelion point C, from which it originally fet out. 
When the pulleys are made to produce this effect very nice- 
ly, the band or gut, that embraces two pulleys of different 
diameters, will affe& the ratio of 1: 2 in pra@tice, and 
will require the {maller pulley to be fomewhat lefs in diame- 
ter thaa what the exadt proportion requires in theory. The 
radius vector has a flit inits remote end, with a thumb-fcrew 
under it, to fix the pulley at a greater orlefs diflance, as the 
tenfion of the gut may require, and the whole contrivance 
being fimple, iteady in its motion, and light in its conftruc- 
tion, as well as having a tendency to prevent the radius vec- 
tor from bending downwards, is far preferable, in every 
point of view, to any contrivance we have before feen for 
anfwering the fame purpofe. The mechanical reprefentation 
of the orbit bears the fame analogy to the elliptic hypothefis, 
that an excentric circle does to an ellipfe of the fame excen- 
tricity, and in the orbits of the planets thefe figures are fo 
nearly alike, that they may be fubftituted for each other, 

- without fenfible error; and we may add, that the equation 
produced by only onearm, equal to twice the excentricity, is 
by no means fo accurate as the equation doubled, that is, pro- 
duced from‘an arm equal to the exaét excentricity, becaufe 
the tangents of different angles do not increafe by equal 
quantities. 

Befides the preceding methods of producing the equation 
of a planct’s orbit, our anthor has contrived to indicate the 
quantity thereof in any point of the orbit, as well as the 
latitude alfo, as feen from the fun; this isdone by means of 
a hand fixed under the revolving pulley J, travelling over a 

divided and filvered plate, fixed fait in the fituation of the 
dotted circle, on the end of the radius ve€tor, concentric 
with the pulley, which plate not only fhews the equation 
and latitude at any time, butis of ufe im placing the arms 
in their proper fituations by the latitudes taken from the 
Ephemeris or Nautical Almanac. 

Thefe are allthe methods that have fallen within our no- 
tice, of effecting the grand equation of a planet’s orbit, as 
app! ed to an orrery, or planetarium; but there remain yet. 
two pieces of mechanifm, contrived by our prefent inventor, 
that are well calculated to explain in a le€ture-room. the 

_ equation of an individual planet, as detached from thefyitem, 

which we fhall briefly defcribe, as being contrivances eqnal- 
ly novel and competent to their purpofe. The firft is re 
prefented by figs. 4 and 5 of our laft plate, the former being 
a {ection of the wheel-work, and the Ese a fketch of a part 
of the vilible part of the inftrument, AB isa little frame, 
containing fonr wheels, a, 4, c, andd; a and bare equal 
in diameter, and of fimilar numbers of teeth, @ fixed on the 
arbor of the handlee, and 4 on a tubed arbor f, that carries 
the index g, feen in fig. 5 of the thape of a I’, witha point 
touching the circle 4, which is an eclipti¢ circle; fo that 
whatever velocity is given by the handle to the wheel a in an 
equab!e manner, the fame is communicated, by the medium of 
the wheel J, tothe index § which therefore moves accord- 
ing to meaa motion in the ecliptic circle K. The wheels 
e and dare excentric, and have alfo fimilar diameters and 
numbers of teeth, but are placed to a& fo, that the longeft 
radius of one always aéts with the fhorteft of the other, 
and thus produce the fame effe& as Dr. Defaguliers’ elliptic 
grooved plates with the endlefs catgut. The excentricity 
of the wheels bears the fame proportion to their common 
radius, that the excentricity of the planet’s orbit does to its 
mean diltance : wheel ¢ is fixed faft to the fame arbor of the 
handle as wheel a is, but wheel d has a feparate arber, which 
goes with the tube of wheel 4, and carries the hand 7, and 
on its upper end a ball to reprefent the fan, The feétoral 
are of the index g is graduated, for Mercury for inftance, 
into 24° each way from the middle, to which the hand’? 
mutt be put when the iidex points to that part of the eclip- 
tic circle in which the aphelion poiat of the planet is ; then 
as the handle is turned the index fhews the mean motion in 
the ecliptic, which may have a fecond ¢ircle divided into 
figns of mean anomaly, beginning at the aphelion point, and 
as the motion proceeds the hand i falls back, till at «the end 
of three figns anda half of mean anomaly it is found near 
the extremity of the fe@oral arc, at g; ut the perihelion 
point the hand is again in the middle; and at eight-and a 
half figus of mean anomaly it will bein its prefent fituation 
again, at its greateft equation, at the oppefite end of the 
fectoral piece ; and laftly, at the apheliom poiat the hand 
will be again found in the middle, which is the zero of both 
the pofitive and negative equations, which are refpectively 
marked + and — on the oppofite ends of the graduated-fec- 
toral are. ‘hus, the index ¢ fhews the mean motion, the 
hand i the equated motion, and the graduated portion of 
the index has the quantity of the equation plus or minus, 
fhewn by the hand i in every part of the orbit, while a line 
drawn from §, the fun, over the point of the hand i to the 
ecliptic K, fhews the equated or true heliocentric place of 
the planet. The other inftrument for explaining the nature 
of the mean and equated anomaly of a detached planet, and 
of its equation, whichis their difference, is fimply amecha+ 
nical _conftruction of the elliptic hypothefis of bifhop 
Ward, and is reprefented by fig. 6. of the fame plate. S GW 
isan elliptic plate of wood or metal, defcribed from the foci 
S and W, the {mall circle at S is divided into an ecliptic — 
circle with a flender ftem in the centre bearing a ball to re- 
prefent the fun, and the other fimilar circle at W is divided 
into as many {paces as there are days or weeks in the period 
of the planet; of which 884 are proper for Mercury; the 
bar a Gis concealed under the dotted line, and turns on the 
vertical ftem of the ftand that fupports the elliptical plate 
at G, by means ofa piece of brafs tube fixed at its end; on 
the bar aa fliding piece disinferted, that bears a {mall pul- 
ley c, and a planet in the angular point behind it, -on a item © 
as high as that of the fun; this fliding piece has two rollers, 
bearing againft the edge of the elliptical plate, to facilitate — 
the motion-of the bar round the plate, which is i = ; 
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hand; an endlefs gut or filk cord S We draws the fliding 
piece clofe to the faid plate, and caufes the pulley and planet 
to defcribe the proper ellipfe for the orbit. According 
to the elliptic hypothefis, if the angle c W A be the meafure 
of the mean anomaly, the angle at the fun in the other focus, 
wiz.cS A, will always be the equated anomaly, and the {mall 

angle Sc W will, in every fituation, be the equation of the 
centre, as being the fupplement of the fum of the other two 
angles, that is, the external anglec W A, that reprefents 
the mean anomaly, is equal to the fum of both the internal 

angles of the triangle at S and c¢, as being refpeétively the 
fupplement of the other internal angle at W; but the 
internal angle at S is the equated anomaly ; therefore the an- 
lec W A— Zc 58 W is the angle c, or equation during the 

frit fix figns of mean anomaly ; inthe other fix figns the an- 
gle reprefenting the mean anomaly at W will be {maller than 

the angleat S, reprefenting equated anomaly, therefore the 
equation, or difference between them, which has been fub- 
trative, becomes now additive ; and the hypothefis, thus 

, eteialy conitruGted, affords the ready means of ex- 

ay aining the particulars of planetary motion, for which pur- 
ofe equal fe&oral arcs are laid down on the plate alternately 
lack and white, which the thread S c moves over in equal 

_ ares of the circle W, moved over by the thread W ¢; which 
are equal portions of time ; and when the circle W is divided 
"into days or weeks, and the circle S into figns of longitude, 

and alfo into figns of anomaly, the fame refults will follow 
a from the preceding mechanifm, as nearly as may be, while, 
at the fametime, all the variations of diftance, as well as of 

the equation, will be faithfully exhibited. Both thefe con- 
trivances may be conftructed fo as to be ufed either horizon- 

tally or vertically, and onany feale of magnitude that the au- 
_ dience of a leGture room may require. 

Equation of Time. Having, under the article Day, ex- 
plained the origin of the difference between folar and mean 
oo we have now only to explain the method by which 
this difference is calculated. 
To effeé this, it is neceffary to know precifely the mo- 

tion of the fun, and the dimenfions of its orbit : we may then 
calculate the arc which it defcribes every day in the year 
parallel tothe equator, If this feal and variable motion be 
- compared with its mean motion, the difference will be the 
_ equation of time. 

If we imagine two meridians, drawn through the ,two 
extremities of the arc of the ecliptic, which the fun de- 

_ feribes in one day, the arc of the equator, which they inter- 
cept, is the difference between the folar and a fidereal 

) day ; for when the rotation of the celeftial {phere is termi- 
nated, this {mall arc of the equator muft traverfe the meri- 
lian before the centre of the fun can arrive there. Now as 

_ this arc is not always of the fame length, the folar days are 
not all equal. 

_ Nor would they be fo, even if the fun deferibed every day 
‘an equal arc of the ecliptic, for thefe arcs take fucceffively 
‘different inclinations relatively to the equator. At the mo- 
ment of the equinoxes, they cut this plane atan angle equal 

_ to the obliquity of the ecliptic, and at the period of the 
 folftices they are parallel to it. The meridians drawn 

ugh the extremities of thefe diurnal arcs are more 
rated at the folftices than if they contained the fame 

arc at the time of the equinoxes ; and, as it is this feparation 
of the two meridians which meafures the fucceffive, retard- 

ions of the fun, thefe are unequal, and lefs at the equi- 
than at the folltices. The daily variation of the mo- 

ion of the fun in its orbit is another fource of inequality, 
88 it augments and diminithes the diurnal are of the ecliptic, 
and this produces a correfponding variation in the arcs of 
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EQUATION. 
of the equator contained between the above-mentioned meri- 
dians. 

Thus the inequality inthe folar days arifes from two dif- 
tinct caufes, the obliquity of the ecliptic, and the unequal 
motion of the funin its orbit. As thele two caufes each pro- 
duce their feparate effe&t, they mutt be both deftroyed, to 
render the folar days equal, that is, the motion of the fun 
muft become uniform, and the ecliptic muft coincide with the 
equator. 

To calculate the value of the equation of time, we mutt 
calculate the arc which the fun defcribes each day on the 
ecliptic, and projeét it on the equator, and from this de- 
duét the mean diurnal motion: the difference will give the 
equation of time for that day. 

To reprefent thefe refults geometrically, we may fuppofe 
anartificial fun to move in the manner defcribed under the ar- 
ticle Day, the mean day is the interval between two fuccef- 
five returns of this fictitious fun, and the mean noon the in- 
ftant of its paffage over the meridian; and the mean equi- 
nox is the initant ofits paflage through the equinoétial point. 
It is obtained by a fimple proportion, when the longitude 
of the perigee is known, and the epoch when the true fun 
i§in the apfides, the time which elapfes between two con- 
fecutive returns to the mean equinox, forms the mean tropi- 
cal year, and which is equal to 365,4242250. 

To calculate the place of the mean fun on the equator 
for a given inflant, it is fufficient to calculate the mean lon- 
gitude, ard this, reduced to the equator, isthe mean right 
afcenfion of the fun. : 

The projection of the true fun on the equator may ei- 
ther be determined from obfervation; or from calculating 
its right afcenfion. The difference between their right afcen- 
fions, reduced into time, in the proportion of 24" to 360°, in- 
dicates the interval between the paflage of the true and mean 
fun, and is the required equation of time: it is fometimes 
additive, and fometimes fubtraétive, and has the remark- 
able property of becoming zero four times in a year. 

To underitand the’reafon of this phenomenon, let us ima- 
gine (fiz. 108.) two funs, S’ and S‘, to fet out at the fame time. 
from the equinox, both moving with an uniform motion ; the 
one, S’, in the ecliptic, the other, S‘, in the equator, and. 
let the motion of each be referred to the latter plane. S? 
will at firit advance upon the meridian of S’, but afterwards 
this latter will approach it, and they will arrive togetherat. 
the folflice ; after this the meridian of S* will advance upon 
that of S?, till the fecond equinox, where they will arrive to- 
gether. The fame circumitances will occur in the other 
half of the orbit, and thus the two funs will coincide to- 
ether four times in the year, namely, at the equinoxes and 
olltices. 

But, in reality, the mean fun does not fet out at the fame 
time as the true fun ; they will not, therefore, meet at the fame 
points ; the unequal motion of the fun changes this differ- 
ence, but thefe two caufes united only change the epoch 
of the coincidences ; their number remains the fame. 

Let us confider the motion of the two funs,-S’, and S’, fup- 
poled to fet out together from the autumnal equinox, and 
proceeding towards the perigee. The true fun, S', which 
defcribes the ecliptic, being referred by its mevidian to the 
plane of the equator, will then be found beh nd the others, 
for it is preceded by S? till the perigee ; let us now confider 
the motion of the othertwo. Till the moment of the fol- 
ftice, S' precedes S’, and S? precedesS’, their order is therefore 
S', S*, S’. At the folftice S* joins S’, and afterwards paffes it 5 
their order is then S’, S%, S’, but at the perigee §' coin- 
cides with S*, and afterwards precedes it : to do this S' and 
S' muft meet in the interval, ‘T'he order then becomes 4 
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EQUATION. 
S, S'; thus between the winter folftice and the perigce 
the true fun S', referred to the equator, meets the mean {un 
S%, and the equation becomes zero. From the perigee to 
the vernal equinox S' precedes S’, and S” precedes S’; they 
none of them meet therefore in this interval. At the equinox 
S‘ joins S’, and their order becomes 5’, S*, S'; but S* can- 
not remain long between the two others, for at every qua- 
drant the feparation of S’ and §? increafes to 2° 24' 24."4, 
as appears by calculation; but the diftance of S', 5* never 
exceeds 1° 55' 27”, which is the greateit equation of the 
centre, and as, in the prefent fituation of the folar orbit, this 
takes place near the equinoxes, the arc which correfponds 
to it on the equater is {till lefs than it. It is evident, there- 
fore, after the vernal equinox, and before the fummer folflice, 
there muft be fome moment when the mean fun S* arrives 
upon the meridian of S*, when the equation is again zero, 
From that point to the fummer folftice the order is as fol- 
lows, S’, S’, S*: at the folftice S? joins S‘, and afterwards 
paffes it. But S' precedes S* as far as the apogee, confe- 
quently the meridian of S’ joins the mean fun S’, before the 
folftice, and the equation becomes zero for the third time. 

From the folftice to the apogee, the order of the three 
funs is as follows, S*, S*, S'; at the apogee S? joins S', and 
afterwards precedes it till the perigee, the order thus be- 
coming S’, S', S*; but at the autumnal equinox S* joins 
S*, and confequently meets in this interval the meridian of 
S!, and the equation becomes zero for the fourth time. 

The order of the three funs then becomes S', S?, S’, and 
the fame appearances are re-produced in the fame order as 
before. = 

Hence it appears, that in confequence of the obliquity of 
the ecliptic, combined with the unequal motion of the fun, 
the equation of time becomes zero four times a year, viz. 
once between the winter folftice and the perigee, twice be~ 
tween the vernal equinox and the fummer folftice, and for 
the laft time between the apogee and the autumnal equinox. 
The epochs of thefe phenomena evidently vary with the 
pofition of the greater axis of the folar orbit; at prefent 
they happen about the 24th December, 15th April, 15th 
June, and the 31ft of Auguft. If the equator coincided with 
the ecliptic, that part of the equation of time depending 
on their inclination would difappear, and the mean motion 
would only differ from the true by the equation of the centre, 
and mean and true time would agree twice a year when the 
San is in the apfides. 

Strahan and PreRton, 
Naw-fireet Square, London, 

Dr. Mafkelyne has invented a rule for computing the 
equation of time, in which 2ll the three caufes are con- 
fidered ; it was inveftigated in the following manner, 

Let APLO (Plate KIL. fiz. 109.) be the ecliptic, 
ALQ the.equator, A the fir point of Aries, P the 
point where the fun’s apparent motion is floweft, S any 
place of the fun; draw S w perpendicular to the equator, 
and take An = AP. Whenthe fun begins to move from 
P, fuppofe a flar to begin to nove from m, with the fun’s 
mean motion in right afcenfion or longitude, viz. at the rate 
of 59' 8" in a day ; and when 2 pafles tke meridian, let the 
clock be adjufted to 12; take 2m = Ps, and when the 
flar comes to m, if the fun moved uniformly with his mean 
motion he would be found at s, but at that time let S be 
the place of the fun. Let the fun S, and confequently v, be 
on the meridian; and then as m is the place of the imagi- 
vary ftar at that inftant, mv mult be the equation of time. 
The fun’s mean place isat S, andas An = AP, andam = 
Ps, we have Am = APs; confequently my = Aw — 
Am = Av — APs. Let A be the mean equinox, or 
the point where it would have been if it had moved with 
its mean velocity, and draw Az perpendicnlar to A Q: 

then Am = Az +xm = Aa x colwezAa + zm; 
or becaufe the cofine of z A a, the obliquity of the ecliptic 
23° 28 = +1 very nearly, Am = 74 Aa + xm: hence 
mv =z Av—zm —ttAa. HereAvis the fun’s, 
true right afcenfion ; % m the mean right afcenfion, or mean 
longitude ; and 44 Aa (viz. Ax) is the equation of the 
equinoxes in right afcenfion ; therefore the equation of 
time is equal to “‘the difference of the fun’s true right af- 
cenfion, and his mean longitude correéted by the equation 
of the equinoxes in right afcenfion.”” 
When A m is lefs than A v, mean or true time precedes 

apparent ; when it is greater, apparent time precedes mean ; 
that is, when the fun’s true right afcenfion is greater than 
his mean longitude, correéted as above fhewn, we muft add 
the equation of time to the apparent to obtain the mean 
time; and when it is lefs we muft fubtra&. To convert 
mean time into apparent, we mult fubtraét in the former 
cafe, and add in the latter. 

Tables of the equation of time are computed by this rule 
for the ufe of aftronomers ; they are either calculated for 
the noon of each day, as given in the Nautical and fome 
other Almanacs, or for every degree of the fun’s place in 
the ecliptic, as is done in the annexed tables. 
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Equation, /unar and falar, in Chronology. 
ETEMPTOSIS. 4 
EQUATOR, or Aqvaror, in Aftronomy and Geo- 

graphy, a great circle of the {fphere, equally diftant from 
the two poles of the world, or having the fame poles with 
thofe of the world. 

Such is the circle D A (Plate XII. Affron. fig. 109.) 
its poles being P and Q._ It is called the equator, becaufe 
when the fun is in it the days and nights are equal; whence 
alfo it is called the eguinodia/ ; and when drawu on maps and 
planifpheres, the eguinodial line, or fimply the /ine. Every 
point of the equator is a quadrant’s, diltance from the poles 

_ of the world; whence it follows, that the equator divides 
the {phere into two hemifpheres, in one of which is the 
northera, andin the other the fouthern pole. 

* By the paflages or tranfits of arcs of the equator over 
the meridian, equal cr mean time is eftimated ; henee we 
have frequent occafion for the converfion of degrees of the 

uator into time; and again, for the re-convertion of parts 
‘vi time into degrees or parts of the equator. 
. For the performance whereof, we fubjoin the following 
‘table ; wherein are exhibited the arcs of the equator, which 
pafs the meridian in the feyeral hours, minutes, &c. of 
equated or mean time. 

Sce 

== 

JS RE Sine 
4 ’ 

_ Converlion of the Parts of the Equator into Time, and 
= i : vice ver fa. 

Deg. of Hour. |Deg. of} , 
Equat. 

! 
* | Min. | Hours. Min,, (Equat. 

Sec. 

Third See. 

Third. | Third. Fourth, 

I fo) 
2 ° 
3 fo) 
7 ig aa 
5 fo) 

i 10 ° 
15 I 

S i>.30 2 

i 60 4 
1] 90 6 
4 180 12 

6c 24 

ad Se eee 
AS 

nw 

The conftruétion of this table is very wafy ; for the equa- 
tor being diyided into 360 degrees, and revolving always in 
24 hours, any point of it moves through 15” in one hour, 

_ and in one minute through the 60th part of 15°, or 15’ of a 
~ de ree, and in one fecond through 15" of a degree, &c. 
“an therefore nothing more is neceffary befides fimple addi- 
-tion, in order to have the number of degrees, minutes, and 

_ feconds, which it defcribes in any given time. 
_ Theufe of the table is obvious; fuppofe, ¢. gr. it were 
Tequired to turn 19° 13! 7'of the equator into time: againdt 
45 deg. in the firfk column we have 1" 0! 00"; againft 4 
“deg. we haye 16’ 0's againft 10 minutes, 40"; againit s 
minutes, 1276"; againlt 5 feconds, we have o! 20’; and 
. peainll 2 feconds, §"; which, added together, give 1° 16! 

Tbe sorts ns 
__. Again, fuppofe it were required to find how many de- 
‘ giecs, minutes, &c. of the equator anfwer te 23 hours 
* in, 

ta 
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25 min. 17 fec. and g thirds. Again 2x‘ in the fourth 
column of the table, you have 315; and againft 2 hours, 
303 againft 20', 5°; againft 54, 1° 15/5 againft 10 fec. 
2! 30"; againft 5 fec. 1! 15" 0's againit 2 fec. 30! 0"; 
againft 6 thirds, 2” 30!; and againft 3 thirds, 45!”; 
which, added together, give 351° 19' 47” 15". Sce 
Egquinocrian. ) 
Equator, elevation or altitude of the. See Eveva- 

TION of the equator. : 
Equaror of the Sun, or Solar Equator. The fun re= 

volves from eat to weft on an axis inclined to the ecliptic, 
and the plane, pafling through the centre of the fun perpen- 
dicular to this axis, is called the plane of the fun’s equator. 
It cuts the plane of the ecliptic in a ftraight line, called 
the line of the nodes of this equator ; and the nodes them- 
felyes are the points where this line, produced each way, 
meets the celeitial {phere. abi) 

To determine the pofition of the axis of rotation in 
fpace, it is neceffary to determine the inclination of the 
folar equator to the ecliptic, and the angle which the line 
of nodes makes with fome fixed line in the plane of the 
ecliptic, for example, with the line of the equinoxes.- This 
angle is called the longitude of the nodes of the folar equa- 
tor, and is thus detérmined : when the pofition of a fpot om 
the dife of the fun has been obferved, and its latitude and 
longitude determined, the dire€tion of the vifual rays drawn to 
the {pot at the moment of obfervation is known. The lon- 
gitude of the fun at the fame inftant is likewife known, its 
diftance from the earth, and its apparent diameter. E 

Vhe interfe&tion, therefore, of its furface with this ray, is 
found by a fimple geometrical procefs. Three fimilar ob- 
fervations of the fame fpot determine three points upon the 
furface of the fun, and thefe three fpots are fituated on the 
fame circumference of forme circle parallel to the folar equa- 
tor, and the polition of a plane is known when it paffes 
through three given points. The plane of this circle de- 
{cribed by the {pot will,therefore, be known by thefe obierva- 
tions, by which the polition of the folar equator may be 
determined, 

To determine the fucceflive pofitions of the fpots oa 
the furface of the fun,.fuppofed {pherical, we may imagine 
the three rectangular co-ordinates or axes pafling through 
the centre of the fun, and continuing parallel to each.other 
during the whole annual revolution. The firtt of thefe axes 
is perpendicular to the ecliptic, the two others are fituated 
in this plane, one parallel to the line of the equinoxes, the 
other perpendicular to it, Latitudes and longitudes, 
reckoned relative to thefe axes from the centre of the fun, 
are called heliocentric, and. they may evidently be found 
by trigonometric methods, if we can determine their ana- 
logous longitudes and latitudes meafured in the fame mannex 
from the centre of the earth, and which are called geo- 
centric, 

By methods of this kind it has beev found that the folar 
equator is iaclined to the ecliptic about 7°. It continues 
conftantly parallel to itfelf, the points of this equator, as 
they are raifed by the rotatory motion of the fun above the 
plane of the ecliptic, traverfe this plane ina poin€ which, 
{eeu from the centre of the fun, was, in 1750, 85°. This 
was then the heliocentric Yongitude of the folar equator. 
Since that time it has undergone uo variation except what 
arifes from the motion of the equinogtial poists. 
EQUATORIAL Ixsreument, is an inttrument made 

ule of in Pradical Afironomy. When a fimple telefcope, 
mouuted on a ftand, 15 elevated to view any heayenly bady 
at the moment of its meridian paflage, the oblerved body 
appears to pals horizontally acrois the field ot view, but in 

§ any 
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any other fituation to the eaft or weft of the meridian, the 
apparent paffage of any heavenly body through the field of 
view, is in an oblique dire€tion, and the more fo, the greater 
the declination towards the vifible pole, and alfo the greater 
the diltance from the meridian line. Hence the motion of 
the fimple telefeope, which moves in a parallel of altitude, 
or circle parallel to the horizon, when turned round ina 
tate of elevation on its vertical axis, will never coincide 
with the motion of a heavenly body, that moves cither in 
the equator, or in a circle parallel to it ; unlefs indeed the 
ebferver could ftand at one of the poles, in which cafe the 
equator would become the horizon, and circles of altitude 
would be alfo circles of declination. But no obferver can 
be fo circumftanced. He may, however, incline the axis of 
motion of his telefcope, fo as to be placed in the meridian, 
and exaétly parallel to the earth’s axis, and then, when the 
field of view is dire@ted to take in any heavenly body, the 
motion of fuch inclined axis, or the motion of the tele- 
feope round fuch axis, fuppofing the axis to be fixed, will 
attend the faid body during the remainder of its path above 
the horizon. Accordingly we find Chriftopher Scheiner 
ufing a telefeope mounted ona polar axis in the year 1620, 
which time was foon after Galileo had invented the fimple 
dioptric telefcope, and though John Muller, or Regiomon- 
tanus, had contrived and defcribed his torquet, a kind of 
portable equatorial, in the year 1544, and alfo Tycho 
Brahe had given the name of equatorie to fome of his in- 
ftruments about thirty years afterwards, yet the idea of 
Scheiner’s polar axis no doubt fnggefted to the modern in- 
ftrument-makers the beft principle on which an equatorial 
inftrument, as well as equatorial fe€tor, and equatorial 
ftands, ought to be conftru@ed. Scheiner’s contrivaace was 
competent tothe following of a ftar or other heavenly body 
through its diurnal arc, but had no appendages by which to 
afcertain the place of the obferved body, as to right afcen- 
fion, declination, diftance from the meridian, &c. neither 
would the telefcope be dire€ted to a body invifible to the 
naked eye for want of fuch appendages. 

Mr. Henry Hindley, an eminent clock-maker at York, 
was probably the firft man who contrived and attached the 
different adjuftable circles as companions to tke telefcope. 
Mr. Smeaton, in his paper on the “ Graduation of A ftrono- 
mical Enftruments,”’ read before the Royal Society of 
London, on November 17, 1785, has informed us, that 
Hindley contrived an inftrument of the equatorial kind fo 
early as the year 1741, which was fent up to London to be 
fold in the year 1748. This inftrument had the equatorial 
plate, quadrant of latitude, and declination femi-circle in- 
dented at the circumference, and moved by worm-{crews, 
containing fifteen threads each, all in a€tion together, which 
{crews at the fame time meafured as micrometer ferews, the 
angular motions, and, as it feems, without other graduations. 
The telefcope was of the refra€ting kind, and inverted the 
obje&t viewed. “It ftaid with me,” fays Mr. Smeaton, 
“ two years, in which time I fhewed it to all my mechanical 
and philofophical friends, amongft whom was Mr. Short, 
who afterwards publifhed, in the Philofophical Tranfac- 
tions, am account of a portable obfervatory, but without 
claiming any particular merit from the contrivance. How- 
ever, the model of it differs from Hindley’s equatorial only 
in the following articles: he added an azimuth circle and 
compafs at the bottom; he omitted the endlefs fcrews, 
placing verniers in their ftead, and at the top a reflecting 
telefcope inftead of a refrator. This inftrument of Hind- 
ley’s being afterwards returned to him unfold, I pointed 
out the principal deficiencies that I found therein; viz. that 
in putting the inftrument into different pofitions, the {pring - 

ing of the materials was fuch, as in fome pofitions to amoung 
to confiderable errors. This remained with him in the 
fame ftace till the year of the firft tranfit of Venus in 1761, 
when it was fold to Conftable, efq. of Burton Con- 
ftable in Holdernefs, Mr. Hindley, to remedy the evil 
above-mentioned, applied balances to the different move- 
ments. He foon after completed one, de nove, upon this 
improved plan, for his Grace the late duke of Norfolk.’? 
The next,.in point of time, to Mr. Hindley, was Mr. 
Short, who placed his reflecting telefcope over a fyftem of 
graduated circles, and who has generally been’ confidered 
as the firit contriver of the equatorial inftrument, though it 
appears evident from Mr. Smeaton’s account, that Hind- 
ley’s inftrument was prior to his. Mr. Short publifhed his> 
account in the Tranfaétions of the Royal Society, not in- 
the year 178g, as ftated by a typographical error under: 
our article Circre, but in 1749, in vol. xlvi. N° 493- 
About the year 1770 a rage for making equatorial inftru- 
ments generally prevailed, and numberlefs were the modifica- 
tions that makers of every defcription produced, but thé chief 
improversof theinftrument at that period were Nairne, Ram{— 
den, and Dollond, who married Ramfden’s fitter, ail of 
whom, foon after the year juft {pecified, improved on the 
original portable inftrument, chiefly by introducing the 
improved dioptric in place of the heavy catoptric telefcopes, 
and by ufing the beft divided circles, together with the 
moft accurate adjuftments, balancing of the parts, and 
nicely divided verniers. Mr. Ramiden, to fecure the 
advantages of his fhare of the improvements, took out a 
patent for his inftrument, including the refra€tion appa- 
ratus, and hanging level ia the year 1775. 

Still, however, the equatorial inftrument had its feale of 
magnitude adapted only for portability, and its circles con- 
fequently were not capable of meafuring with that degree 
of accuracy that celeftial obfervations demand, to be of 
real ufe in the prefent improved ftate of aftronomy; and it 
remained for Mr. Edward Troughton to conflrué an 
equatorial inftrument fufficiently large to be placed in an 
obfervatory, for the purpofe of making ufeful obfervations. 
This ingenious artift contrived many commodious modifica~ 
tions of the inftrument under eur prefent confideration, but 
we mean to confine eur notice to two of the principal of 
them, both worthy of future imitation ; one as a moveable, 
theugh not very portable inftrument, and the other as a 
fixed one. The firft was made to go to Coimbra, in Pore ~ 
tugal, where it has had the ill fate to be fhut up in the dark, 
though it was finifhed fo long ago as the year 1788; the 
latter is now in ufe under the direction of Dr. Hamilton, at 
Armagh, in Ireland, and is that with which the Armagh 
obfervations were made; of thefe Mr. Pond, the le€turer on 
aftronomy at the Royal Inftitution, availed himfelf when 
he compofed his famous catalogue of declinations of fome of 
the principal ftars, which we noticed under our article 
Circe, and which is inferted inthe article DectinaTIoN. 
This inftrument was made in the year 1796; about three~ 
years after fir George Shuckburgh’s large equatorial in- 
ftrument was defcribed in the Philofophical Tranfa@tions of 
London, as an inftrument on a large fcale, carefully made 
under Mr. Ramfden’s dire€tion by Mr. Berge, who has fince 
become his fucceifor. The principal modern authors who 
have defcribed the different equatorial inftruments, are Mr. 
Short, Mr. Benjamin Martin, Mr. Nairne, Mr. Dellond,. 
the Hon. Stuart M‘Kenzie, profeflor Vince, and fir George 
Shuckburgh ; at one time it was our intention to defcribe 
one or two only of the different conftruétions of this inftru- 
ment, and to have noticed the differences of the others ; 
but to do juftice to the fubje@, and to fhow more clearly the 

progrefiive 
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| progreffive improvements in the art of conftructing aftrono- 

mical inftruments of this defcription, we have determined to 
_ give drawings and correfponding defcriptions, in fucceffion, 
of each inftrument that appears to poffefs any claim to ori- 

inality. Of courfe we mutt avail ourfelves of the refpective 
: Reteriptions that have been publifhed of the various inftru- 

ments that have been before deferibed, but our detail will 
beacondenfed one, and interfperfed with original remarks, 
tending to affift the reader in forming his opinion of their 
ref{peétive merits; and where no defcription has been pre- 
vioufly given, as is the cafe with Mr. ‘Troughton’s inftru- 
ments, anda neat portable one by -his nephew, Mr. Farer, 

_ we fhall fupply the accounts from original and authentic 
 fources, preferving, as we proceed, that order of time in 

which the feveral inftruments were conftruéted, except in 
the inftance of Mr. Farer’s, which being portable, we have 
thought it better to place immediately after the portable 
ones of older date, by way of contraft, than to give it a place 
after the larger and more complete inftruments. 

Portable Equatorial Inflrument by Mr. James Short. 
——We have already faid that Mr. Short’s equatorial inftru- 
ment, called by him the equatorial telefcope, or portable 

-obfervatory, was the firft inftrument probably made in 
England that could be confidered as a well arranged affem- 
Dlage of graduated circles for afcertaining the various data 
of a heavenly body’s place, out of the meridian, by a fingle 
obfervation. Mr. Ben. Martin has given a’brief defeription of 
this inftrument, together with its ufes, in appendix II. of his 
Philofophia Brittannica, the fubftance of which, not being in 
every one’s hands, we think may be acceptable to our readers, 
particularly as its perufal will afford the beft means of con- 
trafting the more improved inftruments with the original 
model, and, confequently, of tracing the progrefs that the 
art of making inftruments of this kind has made within the 

iod of our own recollection. Fig. 1. of Plate XI. of 
- Aftronomical Inftruments, exhibits a perfpective view of all 

the effential parts of Mr. Short’s inftrument, which is 
scompofed of four graduated circles, two of them entire, and 
two of them about three-fourths of a circle, together with a 
four-footed ftand, a variety ot fupporting pillars, levels, 
wheels, and endlefs fcrews, axes of motion, anda reflecting te- 
Jefcope furmounted over the whole. A,A, are two horizon- 
tal plates one over the other, and reprefenting the horizon of 

_ the place of obfervation ; thefe plates reft on four pillars of 
the pedeftal, that contains a magnetic box and needle, and 
that isfupported by the four adjuflment {crews B, B, B, B, 
the lower plate being faft to the pillars, and the upper one, 
that carries two {pirit levels on its plane at right angles to 
each other, being moveable by a rod or handle C, the ferew 
on which takes into the teeth cut on the edge of this upper 
horizontal plate. This moveable plate is divided into 360°, 
and a vernier borne by the under plate reads to the accuracy 
of every three minutes. Another {et of four pillars, inferted 
into the moveable horizontal plate, fupports the vertical 
‘circle D D, or rather portion of a circle, which is divided 
into twice go”, and fomewhat more at each fide, and is called 
the meridian circle ; its vernier, placed on the upper horizon- 
tal circle, reads alfo every three minutes of {pace. The 
handle or rod E moves this circle in like manner as the 
rod C moves the horizontal circle defcribed. On the upper 
or mutilated part of the meridian circle D D, are placed 
two other plates, the upper one moveable on the under 
one, like the horizontal plates, and the vernier carried by 
the under one. Jt docs not appear from the drawing er 
account whether the axis of motion rotates or is fixed. 
‘The upper or moveable plate, marked F I’, is divided into 
hours and ten-minute {paces, and thefe again are fubdivided 

‘ 

by the vernier into fingle minutes of time. This plate, 
which is called the equatorial plate, has a third fet of pillars 
inferted into it, and is moveable by the rod G, like the other 
moveable plates; the pillars fupport a fourth circle, or 
rather mutilated circle H H, on the upper part of which 
the telefcope L L is mounted, as feen in the drawing. 
This uppermott circle is called the circle of declination or 
horary circle, and is divided into twice go° ; it is alfo move- 
able by the rod or handle K, like the reit of the move- 
able circles ; and has every three minutes of fpace, by its 
vernier, placed on the plane of the equatorial circle. The 
telefcope is of the Gregorian conftruction, with a great 
fpeculum of 18 inches focal length. In making the adjuft- 
ments of this inftrument for obfervation, the herizorital 
plates A, A, are firft levelled by the joint aid of the two levels 
and {crews of adjuftment that bear the whole fabrick ; this 
adjuftment is not perfeét till the bubbles of the levels will 
remain ftationary, in the middle of their tube, while the 
upper plate is carried quite round the fubjaceat one. In 
the next place the meridian circle D D is turaed by its 
handle E, till the equatorial plates are parallel to the 
equator ; that is, till they are raifed equal to the comple- 
ment of the latitude of the place of obfervation, and the 
inftrument is faid to be fit for making obfervations; of 
courfe the placing of the circles relatively to each other, 
in regard to perpendicularity, and of the line of collimation 
of the telefcope in regard to the points zero in the declina- 
tion circle, are fuppofed to be immoveably adjufted by the 
maker, fo as te require no future rectification. As it willbe 
of fome importance to the developement of the progreflive 
improvements of the different equatorial inftruments, to coa- 
fine ourfelves to the ufes that this inftrument by Mr. Short 
was applied to, we cannot do better than confine ourfelves to 
the words of one of the early defcriptions of its pra¢tical 
application. 

“To find the Hour of the Day, and Meridian of the Place; 
—Firft, find, from altronomical tables, the fun’s declinae 
tion for the day, and for that particular time of the day; then 
fet the declination-femicircle to the declination of the fun, 
taking particular notice whether it is north or douth, and 
fet the declination-femicircle accordingly. 
“You then turn about the horizontal handle, and the 

equatorial handle, both at the fame time, till you find the 
fun precifely concentrical with the field of the telefcope. 
If you have a clock or watch at hand, mark the inftant of 
time ; and by looking upon the equatorial plate and vernier, 
you will find the hour and minute of the day, which com. 
paring with the time fhewn by the clock or watch, fhews 
how much either of them differs from the fun. In this 
manner you find the hour of the day. 

« Now, in order to find the meridian of the place, and, con< 
fequently, to have a mark by which you may always know 
your meridian again, you firft move the equatorial plate, by 
means of the equatorial handle, till the meridian of the 
plate or hour-line of 12 is in the middle of the vernier ; and 
then, by turning about the declination-handle till the tele- 
fcope comes down to the horizon, you ebferve the place 
or point which is then in the middle of the field of the tele- 
{cope ; and a fuppofed line, drawn from the centre of this 
field to that point in the horizon, is your meridian line. 
The beft time of the day for making this obfervation for 
finding your meridian is about three hours before noon, 
or as much after noon. ‘I'he meridian of the place may be 
found by this method fo exaé, that it will not differ at any 
time from the true meridian above 10” of time, and ifa 
proper allowance be made for the refraction at the time 
of obfervation, it may be found much more exaét, ‘This 

az line 
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line thus found will be of ufe to fave trouble afterwards ; 
and is, indeed, the foundation of all aftronomical obferva- 
tions. 

“To find a Star or Planet in the Day-Time, even at Noon- 
Day —The infrument remaining as rectified in the lafl expe- 
riment, you fet the declination-femicircle ta the declination 
of the far or planet you want to fee ; and then you fet the 
equatorial plate to the right afcenfion of the flar or planet 
at that time, and, looking through the telefeope, you will 
fee the ftar or planet ; and after you have once gut it inte 
the field, you cannot lofe it : for, as the diurnal motion of a 
ftar is parallel to the equator, by your moving the equatorial 
handle fo as to follow it, you will at any time, while it is 
above the horizon, recover it, if it be gone out of the field. 

“ The-eafieft method for feeing a ftar or planet in the 
day-time is this: your inftrument being adjuited as before 
dire&ted, you bring the telefcope down fo as to look direttly 
at your meridian mark ; and then you fet it to the declina- 
tion, and right afcenfion, as before-mentioned. 

“ By this inftrument moit of the ftars of the firft and 
fecond magnitude have been feen even at mid-day, and the 
fun fhining bright ; as alfo Mercury, Venus, and Jupiter: 
Saturn, and Mars are not fo eafy to be feen, upon account 
of the faintnefs of their light, except indeed when the fun 
is but afew hours above the horizon. 

«¢ And in the fame manner in the night-time, when you 
can {ce a ftar, planet, or any new phenomenon, fuch as 
a comet, you may find its declination and right afcenfion 
immediately, by turning about the equatorial handle, and 
declination handle, till you ice the ftar, planet, or phenome- 
non ; and then looking upon the equatorial plate, you find 
its right afcenfion in time; and you find upon the declina- 
tion-femicircle its declination in degrees and minutes. 

“¢ Tn order to have the other ufes of this inttrument, you 
muft make the equatorial plates become parallel to the 
horizontal plates; and then this inftrument becomes an 
equal altitude inftrument, a tranfit inftrument, a theodolite, _ 
a: quadrant, an azimuth inftrument, and a level. ‘The man- 
ner of applying it to thefe different purpofes is too obvious 
to need any explanation. 

“ As there is alfo a box with a magnetic needle faftened in 
the lower plate of this inftrument, by it you may adjutt the 
inftrument nearly in the meridian; and by it likewife you 
may find the variation. of the needle; if you fet the horizontal 
meridian, and the equatorial meridian, in the middle of their 
verniers, and dire€t your telefcope to your meridian mark, 
you obferve how many degrees from the meridian of the box 
the needle points at: and this diftance or difference is the 
variation of the needle.” ; 

Thefe are the ufes to which Mr. Short’s inftrument, be- 
fore us, was principally applied, and had the circles been di- 
vided with verniers fubdividing the divifions more minutely,, 
it would have been fomething more than an afironomical 
play-thing, to which it cannot be confidered as any thing 
fuperior, when it comes to be contrafted with one of the 
moft improved kind, even of thofe that are equally portable. 
We cannot difmifs our notice, however, of the prefent in- 
ftrument, without remarking further, that the manner in 
which the two pairs of plates A A, and F F, moye over each 
other refpeGtively, is by no means calculated to preferve a 
iteady undeviating motion, for want of a fufficient length 
in the axis of motion. This is the principal objection we 
expreffed to Dr. Wollafton’s circle made by Mr. Cary, and 
if the doctor borrowed his notion of fuch a pofition of his 
circles from Mr. Short, he copied one of the worft proper- 
ties that this artift’s inftrument pofleffes. 

‘This equatorial inrument has obtained the name of 

univerfal, from the cireumflance of its being applicable te 
vlc any latitude ; which name is equally rs to its fuce 
cellors. 

Portable Equatovial Infirument by Mr. Ed, Nairne.—The 
impericétions of the preceding initrument were attempted 
to be removed by Mr. Nairne, whofe conftruétion intro- 
duced a long axis of motion for the horizontal circle, theres 
by cfiecting a eadinefs in its performance, and placed the 
telefcope on the axis of the declination-femicircle to obtain 
a lefs eucumbered elevation of the telefcope; but ftill the 
circles were not graduated fo minutely as to render them of 
real ufe in praétical aftronomy. A. brief account of this 
inflrument is contained in vol. Ixi, part i, of the Philofo- 
phical Tranfa€tions of London, agd was read before the 
Society on Feb. 7, 1771. Its fubftance is this ;-— 

The inftrumert confifts of the following parts, Plate 
XIL. fig. 1. of Aftronomical Inftruments, a mahogany triane 
gular ftand A A A, and three adjufting {crews B, B, B, a 
moveable azimuth circle C, which is divided into degrees, 
and by a vernier index into every fix minutes; above this 
azimuth circle is the horizontal plate D, to the under part 
of which is faftened the vertical conical axis E; on the 
middle of the upper furface of the horizontal plate is placed 
a ground glafs level F, by which the plate D is fet paral- 
lel, and the pillar E perpendicular to the horizon; from 
this plate rife perpendicularly two quadrants G, G, one of 
which is divided for the latitude into half degrees, and has 
a vernier index to three minutes; the equatorial plate H, 
with its hour circle, is fupported by the two quadrants 
G, G, its axis of motion, which is placed near the hours 
XII, XU, paffes through the centres of the quadrants, and 
carries the index. I, pointing to the divided quadrant ; 
the equatorial plate is divided into half degrees, and has 
a vernier index fhewing every three mimutes of right afcen- 
fion, or 12 feconds of time s it is figured to fhew both de- 
grees and time. To prevent mifapprehenfion it may be 
right to remark that the hours XII, XII, ought properly 
to have been placed according to the meridian line; but 
they are here placed otherwife for the convenience of better ' 
feeing the meridian diftance fhewn by the vernier. On the: 
upper part of the equatorial plate is the plate Ks upon this — 
plate K are fixed the two fupporters M, M, which fupport 
the axis N, under which is faftened the femicircle of declina- 
tion O, divided into half degrees with a vernier fubdividing 
it into every three minutes. On the upper part of this axis | 
is fixed an achromatic telefco » which magnifies about 
50 times; to the eye-end of this telefcope is applied a {mall » 
reflecting fpeculum, making an angle of 45° with the axis~ 
of the telefcope, whereby objects that are in the zenith or — 
in any other altitude may be obferved without putting the. 
body in an inconvenient pofition. To the under part of 
the axis N is faftened.a brafs arm carrying the weight Q, 
which counterbalances the telefcope, and brafs-work an-. 
nexed to it; whilit the weights R, R, counterbalance in 
like manner the whole of the inftrument that is moveable 
on the equatorial axis, fo that whatever pofition the inftru-” 
ment is put in it will there remain, being perfe€tly balanced. ~ 
The four motions of this inftrument may, when required, 
be moved extremely flowly, by means of the, indented — 
edges of the circles and femicircles, and the {crews or _ 
worms of the handles S, T, V, and W, for the horizontal _ 
circle, the motion for latitude, the equatorial and declina-_ 
tion motions refpectively. The adjuftments and ufes of 
this inftrument are fo fimilar to thofe of its predeceflor, — 
both in kind and extent, that it would be fuperfluous to © 
particularize them again. In this account it is not en 
whether the axis of motion of the equatorial circle is pro= 

; longed, 



longed, but as the height to which it is elevated above the 
horizon circle feems to admit of it, and as the axis of this is 
elongated, we are difpofed to believe that a fimilar advantage 
belonged to the former ; otherwife it would not have that 
flability that is neceflary in this part of the inftrument for 
making the mot effential motion fteady enough to be de- 

ended on. How far the mahogany legs were firm and tteady 
enough for the purpole of affording a motionlefs pedettal is 
not faid ; but the want of accuracy, or rather the want of 
‘mimutenefs in the divifions and fubdivifions of the graduated 
circles, quadrant, and femicircle, made this confideration of 
lefs importance than it would have been in an inftrument 
poffeffing greater powers. We have been informed, from 
eredible authority, that Mr. W. Ludlam, of St. John’s 
ollege, Cambridge, was the principal contriver of Mr. 

Nairne’s contruction. 
— Ramfden’s portable equatorial inftrument-—The prin- 
cipal parts of this inftrument, fays profeffor Vince, (‘Treatife 

n Prac. Aftr.) are, the azimuth circle G H, the equato- 
rial, or hour circle E. F, and the declination circle CD; 
(fee Plate XI. fig. 2. of Affronomical Injlruments,) to this 

“latter there is fixed a telefcope A B, having under it a rod 
m n; palling through two pieces +, p, in one of which, as x, 
are two ferews acting on the rod againft each other, in or- 

“der to adjuft the rod perpendicular to the axis on which the 
declination circle turns. The azimuth circle G H lies on 

-abrafs plate ¢ x, fupported by three feet, relting on the 
ferews X, Y, Z, and on this plate it turns about an axis 

_'T, by means ofa ferew S; upon tlis circle are placed two 
 fpirit levels ¢ d, a 6, at right angles to each other, fupport- 
edateach end by afcrew, by which they may be adjuited ; 

_thecircle is divided into twice 180°, and has a vernier V 
fixed on the plate ¢ u, by which the degrees are fubdivided 
into minutes or half minutes, according to the fize of the in- 
ftrument ; and by means of the ferew I the circle may be 
fixed tothe plate+ wv. JX K is a polar axis moveable about 

centre I, {ultained by’two fupporters 7, 7, refting on two 
‘pieces W,V, firmly conneétedto the plane of the circle 

$ Hi ; the lower end of this axis has an arc fixed to it, which 
uns agaioft an are zy, attached to G H, and to which it 
ay be fixed by a key at ¢; and in this fituation, if you 
ly the key to Q, it gives a motion to the axis, by which 
may very accurately adjuft the telefcope to an obje&. To 

re centre Li, and perpendicular to the polar axis, are fixed 
two ftrong pieces of brafs, one of which is here reprefented 
“by x, and the other is on the other fide of the axis; thefe 
fupport acircle ~ @ 7%; on the top of the polar axis, and 
erpendicular to it, is placed a brals plate, moveable about a 
ivot on the top of the axis; to this are fixed four pieces, 

» of which are reprefented by f, ¢ ; thefe are connetted to 
lehour circle EV’, lying on « By J, and carry it about ; 

Upon 2 f+, at W, is fixed a vernier to the circle ET’, 
which circle is divided into twice twelve hours. The de- 

ination gircle C D is fupported by its centre, on anaxis 
tetting on two fupporters 4,4, on one fide, and two others 

[fhe like kind on the other; thefe reft upon the brafs 
ce on the top of the polar axis, and may be adjufted by 

‘0 pair of {crews at the feet of the two fupporters, to fet 
plane of the declination circle perpendicular to the hour 
ey which, by the maker, is placed perpendicular to the 

ar axis. ‘This circle is divided from zero both ways to 
little more than go”, and a vernier is placed at R to fub- 
wide, as at V. A fmall quadrant is fixed to the eye-piece 
the telefeope, which turns round upon the piece, carrying 

) wires perpendicular to each other; for the parallel of 
lination and hour circle. ‘The eye-piece carries two crofs 
Vor. XIII. 
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wires to reprefent the circle of altitude and a parallel to the 
horizon. ‘he quadrant has two radii’, 0, perpendicular 
to each other, and move together ; the former has a round 
or circular {pirit level upon it, fo that by turning about the 
eye-glafs and the quadrant till the bubble reftsin the middle, 
the plane of the quadrant becomes perpendicular to the ho- 
rizon; and the vernier onthe latter fhews the altitude to 
which the telefcopesis directed, and the correfponding re- 
fraction; and in this pofition the circle of altitude is per- 
pendicularta the horizon. At Pisa {mall micrometer cir- 
ele, called the refraction circle, (with a fixed index,) move- 
able by a finger ferew; this circle is divided into half mi- 
nutes, and one revolution is equal to 318”; when moved it 
raifes or deprefles the centre of the crofs wires in a circle of 
altitude. 

After this general defcription of the parts of the inftru- 
ment, let us confider what motions it is capable of, and what 
the circles may be made to reprefent, before we proceed to 
itsadjuftments. And firit, the azimuth circle G H, being 
fet parallel to the horizon, will reprefent the horizon; fe- 
condly, if the polar axis K K be inclined to the horizon 
at an angle equal to the latitude of the place, the equatorial 
circle E 1 will be inclined to the horizon in an angle equal 
to the inclination of the equator to the horizon; therefore, 
if we turn about the azimuth circle, and confequently the 
equatorial circle, the latter may be made to coincide with 
the equator; thirdly, if the declination circle be fet perpen- 
dicular to the equatorial, then the confequences muft be, 
that ifthe line of collimation be adjufted parallel to the plane 
of the declination circle, or perpendicular to its axis, and 
alfo parallel to the equatorial circle E F, when zero on the 
declination circle coincides with zero on the vernier R, 
then the telefcope is directed to the equator in the heavens, 
and by turning about the declination circle the line of col- 
imation willdeferibe a fecondary to the equator; and by 
fetting the declination circle to the declination of any body 
in the heavens, if we turn about the circle E F, and confe- 
quently the circle C D with the telefcope, on the brafs 
plate, on the top of the polar axis (which is kept fixed, ) 
the equatorial circle, moving in its qwa plane perpendicular 
to the polaraxis, muft continue to coincide with the equa- 
tor, and, confequently, the telefcope will deferibe a paral- 
lel to the equator, and therefore mutt bring the body into 
the fieldof view. Thefe being the-motions of the parts of 
the inftrument, we may now proceed to defcribe the neceffa- 
ry adjuftments for them. ¥ 

Adjuflments—1. To adjuft the azimuth circle parallel 
to the horizon.—Turn it till one of its levels becomes-paral- 
lel to a line joining two of the fcrews at the feet, as X, Z, 
and then adjuft that level with one of them; turn the circle 
half round, and if the bubble be not in the middle, adjuft it 
half way, by one of the above-mentioned ferews, and half 
way by the fcrew at one end of the level ; repeat this opera- 
tion till the bubble ftands right in both thefe pofitions ; then 
turn the circle at right angles to thefe pofitions, and, if 
neceflary, fet the bubble right by the other ferew Y at the 
foot, and the adjuftment is made.. If you previoufly adjuit 
the other level by one of the ferews at the end, then the 
circle may be adjufted horizontal by them, without turning 
it. 

2. To adjuft the level rs parallel to the rodmu,—Set the 
polar axis, as neatfas you can, perpendicular to the horizon, 
and turn about tile declination circle C D by a pinion for 
that purpofe, until the bubble of the level r f tands in the 
middle ; veverfe the level, and if the bubble do not ttand 
in the middle, adjuft it half way by the {crew at S, undet 
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one end of the level, aud half way by turning the declination 
circle; and repeat the operation till the bubble itands in the 
middle in both pofitions. 

3. Toadjuft the rod mn perpendicular to the axis on which 
the declination circle turns.—Set the polar axis as near as 
you can parallel, and confequently the equatorial circle 
perpendicular to the horizon; fet the declination circle to 
zero, and turn the hour circle till the bubble ftands right; 
then fet the declination circle to go”, and adjuft the bubble 
by the polar axis: then turn the declination circle to the 
oppolite 90°, and if the level be not right, correét half the 
error by the polar axis, and the other half by the two 
ferews in the piece x, releafing one and ferewing up the 
other ; repeat this operation till the bubble ftands right in 
both pofitions, aud the adjuftment is made. For thefe two 
adjuftments tend, the former to fet the axis of the declina- 
tion circle, on the axis about which the rod revolves, per- 
pendicular to the horizon : and the other to fet the rod mn 
parallel to the horizon, and confequently perpendicular 
to that axis; when, therefore, the bubble thuscontinues right, 
both circumitances muft have taken place. 

4. To fet the axis of the declination circle perpendicular to 
the polar axis. —The ivftrument remaining as in the laft ad- 
juftment, that is, the declination circle at 90° and the bub- 
ble right, turn the equatorial circle half round, and if 
the bubble be not right, corre& half the error by the polar 
axis, and the other half by the two pair of {crews at the feet 
of the two fupporters 4, £; and repeat this operation till the 
bubble is right in both pofitions, and the adjuftment is com- 
pleted. For the former adjuftment tends to fet the axis of 
the declination circle perpendicular to the horizon, and the 
latter to fet it parallel to the equatorial circle, or perpen- 
dicular to the polar axis; confequently, when the bubble 
is right in both the above pofitions both circumftances muft 
take place, that is, the polar axis muft be parallel to the 
horizon, and the axis of the declination circle perpendicular 
toit. And as this adju‘tment is made by the level, which 
is horizontal when the axis of the declination circle is thus 
adjufted perpendicular to the horizon, and which is pre- 
vioufly adjufted parallel to the rod, they muft both be per- 
pendicular to the axis, about which they turn 5 and, conie- 
quently, they move in a plane pafling through the polar 
axis, or perpendicular to the equatorial circle. Hence, alfo, 
the declination circle, being perpendicular to its own axis, 
becomes perpendicular to the equatorial circle. 

5. Ta make the centre of the crofs wires cut the fame ob- 
jek whilf you turn round ihe eye-gla/s by the pinion of the 
vefraGion apparatus.—Set the index on the refraction cir- 
cle to the beginning of the divifions, and turn round the 
eye-glafs, and if the centre of the wires do not continue to 
cut the fame objeét, corre&t it by four {mall {erews (which 
you will find by unferewing the neareit end of the eye-tube 
which contains the firlt eye-glafs), the two oppofite at a 
time, and repeat the correction till the centre continues to 

cut the fame objec. 
6.T0 make the line of collimation defcribe a great circle per- 

pendicular to thé equatorial circle-—Set the declination circle 
to 92°, and the equatorial circle to VI, and briag the bub- 
ble tothe middle by the polar axis. Then note fome ob- 
je& covered by the centre of the crofs wires, reprefenting 
the parallel of declination and hour circle, and turn the 
equatorial circle half round, and if the fame object be not 
now eovered by the centre of the wires, move, if neeeflary, 
the declination circle in its own plane, until it is in the fame 
vertical circle with the objeét, and then bring the centre 
half way to it by the upper and lower of the four {mall 

ferews which move thefe wires, and turn the declination 
circle back through half the {pace it was moved, and youget 
anew objeét,now covered by the centre of the wires; r. ‘ 
this operation till the fame objeé be covered in both thefe 
pofitions ; then fet the hour circle to XII, and bring the 
bubble to the middle by the declination circle, and if the” 
centre do not now cover the fame obje&, bring it ta the ob- 
ject by the other two {crews, and the line of collimation is 
adjufted parallel to the level, orto the rod m n, and, cons 
fequently, it muft be perpendicular to the axis of the decli- 
nation circle. Hence as that circle is turned about in its own 
place, the line of collimation muft deferibe a fecondary to the 
equator. The line of collimation forthe centre of the crofs. 
wires being thus adjuited, it is, at the fame time, in the centre 
of motion, on which the wires parallel and perpendicular to 
the horizon turn; hence, when the index of the refra&tion 
circle is fet to the beginning of the divifions, the interfec- 
tions of the two fets of wires coincide. The adjuftment of 
the wire parallel to the equatorial circle may be examined 
by the paflage of a ftar through the telefcope, (all the other 
adjuftments being previoufly made, and the equatorial cir- 
cle adjufted to coincide with the equator in the heavens, and 
the declination circle fet to the ftar’s declination ;) for if the 
ftar do not run upon the wire, it muit be adjufted till it does: 
or it may be done thus. Set the equatorial circle to XI1, 
and having directed the line of collimation to fome {mall well 
defined objeé, turn the declination circle in its own plane, 
and obferve whether the perpendicular wire continue to cut: 
the fame obje¢t as it pafles through the field of view ; if 
not, adjuft till it does. - 

7: To adja the verniers of the equatorial and declination 
circles —Elevate the equatorial circle to an angle of about 
45°, as molt proper for this purpofe, and fet the declina= 
tion circle to zero, and turn the equatorial circle in its own 
plane till the bubble ftands right; then turn the equa- 
torial circle half round, and if the bubble do not ftand right, 
adjuit half by moving the equatorial, and half by moving: 
the declination circle ; and repeat this operation till the bub- 
ble ftands right in both pofitions, then, by moving the 
yerniers, fet zero on the vernier belonging to the equatorial 
circle to V1, and zero on the vernier belonging to the de- 
clination circle to zero, and the verniers are adjuited. 
Thus the inftrument is ready for obfervation, except that 
the azimuth circle is not adjutted to fhew azimuths, which 
will be done when we come to fhew the methods of making 
obfervations. “ 

The method here ufed arifes ont of the two diftin- 
guifhing features of the intrument under our confideration 
namely, the pofition of the level near the telefcope, andl 
the want of graduations on the latitude arch, or arch for 
giving the polar axis its due inclination, } 

But the Hon. Mr. M‘Kenzie’s method appears to us 
more fimple, as well as more intelligible, for elevating the 
equatorial circle to the co-latitude of the place, thus 
slower the telefcope as many degrees, minutes, and fe- 
conds below zero, on the declination-femicircle, as the 
complement of your latitude is; then elevate the polar 
axis till the bubble be horizontal, and the equatorial cir- 
cle will be elevated to the co-latitude of the place, as 
required ; after which the level may be made to ftand true 
in oppofite pofitions, and the verniers be placed to zero, as 
above directed. ‘ 

Mr. Atwood, in his Syllabus, has given another method 
of making this adjuitment, which profeflor Vince ackno 
ledges to have the advantage over his in point of both 
and accuracy, the fubftance of which is as follows: 
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Having fet the declination circle to 90" in either quadrant, 

dire& the point of interfection of the crofs-wires to coin- 
cide with fome diftant objeé as a mark ; turn the equatorial 

- circle in its own plane 180°, andif the interfeétion does not 
now coincide with the diftant mark, correct half the error 
in declination by moving the declination cirele in its own 
lane, and half the error in right afcenfion by the feet 
crews of the fupporters that adjult the axis of the declina- 

tion circle; now if thefe adjultments be accurately made, 
the interfeGtion will coincide with any diftant mark, 
chofen anew, when the equatorial circle has been turned 
180°; but if the coincidence is not perfect, the fame adjutt- 
ments mutt be repeated till the condition is fulfilled. The 
line of collimation being now directed to coincide with the 
diftant mark, fet the vernier of the declination circle to go", 
and turn this circle 180° in its own plane, turn alfo the azi- 
muth circle, fo that the line of collimation may be again 
dire&ted to the faid diftant mark, then turn the equatorial 
circle about in its own plane 180°, and if the diftant mark 
be not now covered by the interfection, the quantity of de- 
viation fhews double the total error of dividing the two 
femi-cirelcs of the declination circle, and alfo its excentri- 
city, which errors cannot be allowed for by adjuitment. 
‘The error in right aicenfion, now difcovered, mutt arife 
from the plane of the declination circle not being quite per- 
pendicular to the equatorial, and alfo from the line of col- 
limation not being exactly parallel to the plane of the de- 
clination circle; therefere correét ith of the error by the 
ferews of the declination axis, and ith by moving the line of 
collimation perpendicular to the plane of the declination 
circle: if the firft trial of thefe adjuftments be not attend- 
ed with complete fuccefs, when the diftant mark is again 
examined in reverfed pofitions they muft be repeated till 
they are corre&t. Hence it is manifek, when the above 
adjuftments are properly made, rft, that the line of collima- 
tion is parallel to the plane of the declination circle; 2dly, 
that the plane of the declination circle is perpendicular to 

. the plane of the equatorial; 3dly, that the errors of divi- 
fion are at the oppofite points g>°, if aay are difcovered in the 
declination circle, and, athly, that when the declination 
circle is fet to 90°, the line of collimation is perpendicular 
to the plane of the equatorial circle, or, when it is fet to 

‘0, it is parallel to it. 
The Baneith circle being adjufted lorizontal, and the 
declination circle put to 90°, make the vertical wire parallel 
to it, turning the equatorial and azimuth circles in their 
refpeétive planes; direét the point of interfeétion to a dif- 
tant mark near the horizon, and move the azimuth and de- 

* elination circles each in their own planes to 180", fo that the 
faid mark may appear fomewhere in the vertical wire, and 
if there is an error in altitude, let the line of collimation 

” bife& it, by moving the polar axis, and it will then be hori- 
zontal. ‘Let this new bifeéted point or mark in the horizon 
_ Be noted; then the declination circle being put to zero, 
- turn the azimuth circle 90°, fo as to bring the new mark 
“upon the crofs wire, and dire& the interfeétion to it by 
_ turning the equatorial circle in its own plane, and the decli- 
nation isin that fituation parallel to the horizon. The 
initrument remaining as before, turn the equatorial and 

- azimuth circles in their refpective planes 180°, and if each 
circle be accurately divided, the telefcope muft evidently 
be brought into a pofition exactly parallel to its former one, 

and therefore the interfection of the wires will again coin~ 
gide with the new mark in the horizon. Otherwife the 

"quantity each of thofe circles muft be moved further or 
back, will thew. their refpective errors of excentricity and 

- allo of divifion, Laftly, the declination circle being at zero, 

] 

and the line of collimation or interfe@tion made to coincide 
with the horizontal mark, by moving the equatorial and 
azimuth circles, fet the equatorial vernier to VI, and the 
adjuftment is finifhed; for the line of collimation being 
parallel to the horizon and to the plane of the declination 
circle when the vernier {tands at VI, that plane, by revolv- 
ing about the polar axis, mutt be perpendicular to the hori- 
zon when the vernier f{tands at XII, which is the thing 
required, 

Methods of making Obfervations. 

1. Zo take the altitude of a body above the horizon —Set 
XII on the equatorial circle to zero on its vernier, and the 
plane of the declination circle is then perpendicular to the 
horizon ; make, therefore, the line of collimation horizontal, 
by bringing the bubble to the middle of the level in the 
telefcope, and obferve what point of the declination circle 
ftands againft zero in its vernier, and then by moving the 
declination and azimuth circles in their own planes, bring 
the body to the centre of the crofs wires, and obferve again 
what point of the declination circle ftands againft zero, and 
‘the are intercepted between thefe two points gives the ap- 
parent altitude. If the declination circle had been fet to 
zero, and the line of collimation been adjufted horizontal 
by moving the polar axis, then, when the body had been 
brought to the centre of the crofs wires, the declination 
circle would have fhewn its altitude at once. For Mr. At- 
wood’s indireét methods of taking an altitude, fee pages 
163, 164, and 165 of Vince’s “TTreatife on Praétical 
Aittronomy.”? 

2. To meafure very fmall vertical angles—Let the eleva- 
tion of the equatorial circle be a, the polar diftance of the 
telefcope (either more or lefs than 90°) be J, and fet XII 
(correfponding to noon) on the equatorial circle to zero ; 
then if that circle defcribes an angle whofe verfed fine is v, 
and the line of collimation be brought (by moving the 
azimuth circle) back to the fame vertical, it~ will 
have been depreffed through a vertical arc equal to 

Sanita Kp hieh, radius being unity. Or, if b = go°, 
si.b—a 

the depreffion = » x tan. a. Hence if, for example, it 
fhould be required to find the angle which the horizontal 
wire of the telefcope fubtends, feleét fome well defined diftant 
objeét, fet the declination circle to zero, and XII on the 
equatorial to zero, and elevate the equatorial fo as to bring 
the objeé into the field of view, and make the upper edge 
of the wire coincide with it, then move the equatorial and 
azimuth circles in their own planes till the lower edge coin- / 
cide with it, and read off the equatorial arc. Ex. If the 
clevation of the equatorial be 41° 3, and the arc denoted 
by the equatorial vernier be 57’, the angle required = vee. 
fin. 57! x tan. 41° 3° = 246". Hencealfo the diameter 
of a planet may be meafured. When the planet comes te 
the meridian (the two circles being fixed as before) alter 
the elevation of the equatorial circle, and bring the upper 
edge of the horizontal wire to be a tangent to the upper 
limb of the planet (or the apparent lower limk), and thea 
by turning the azimuth and equatorial circles in their own 
planes, bring the lower edge of the wire to be a tangent to 
the lower limb of the planet (or the apparent upper limb), 
and the rule gives the fum of the diameters of the planet 
and wire, from which fubtra€t the diameter of the wire, 
and you get the diameter of the planet. 

3. Lo find the latitude of a place—Take the altitude of 
the fun’s upper or lower limb a little before noon, and con- 
tinue your obfervation till he rifes no longer, and you get 
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his apparent meridian altitude ; with which and his declina- 
tion you may find the latitude by the common rule. 

4. Lo incline the equatorial circle fo as to make any angle 
with the horizon.—Scet the declination-circle (in the fouthern 
quadrant) to the given angle, and XIT on the equatorial 
circle to zero on its vernier; then bring the line of colli- 
mation horizontal by moving the polar axis till the bubble in 
the level on the telefcope ftandy in the middle, and the 
equatorial circle flands at the proper angle. 

5. Lo determine the pofition of the meridian.—Elevate by 
the latt article the equatorial circle, to make an angle with 
the horizon equal to the co-latitude of the place, and fet 
the declination-circle to the declination of any known ftar, 
‘then turn the equatorial and azimuth-circles in their own 
planes till-the ftar is brought to the centre of the crofs 
wires, and correct the pofition of thefe circles on account of 
refraction, by the {mall quadrant and apparatus at the eye- 
piece of the telefcope, and the equatorial circle will then 
coincide with the equator in the heavens, and the vernier 
will fhew how far, in time, the ftar is from the meridian ; 
and hence, if we turn the equatorial circle till XIT ftands 
at zéro on the vernier, the plane of the declination-circle 
will coincide with the meridian. Hence, if we direét the 
telefeope to the horizon, the point which the centre of the 
wires will cut is the fouth point of the horizon, and may 
ferve for a meridian mark. If the point of the arc of the 
azimuth-circle lying againft zero on its vernier be noted, 
the error in its pofition will be known; and if this be very 
{mall, fo that by moving the vernier till zero on it may be 
brought to zero on the arc, it may be adjufted to thew 
azimuths. ‘Ihe pofition of the vernier of the azimuth- 
circle may alfo be verified thus. The equatorial-circle being 
fet parallel to the horizon, and XII fet to zero on its ver- 
rier, turn the azimuth-circle, and by moving the declina- 
tion-circle, bring a ftar on the eaft fide of the meridian to 
the centre of the crofs wires, and note the azimuth, then 
turn the azimuth-circle (the telefcope remaining fixed) and 
do the fame when the body comes to the weit fide; and if 
the azimuths at both obfervations be the fame, the vernier 
is adjufted right; if not, half their difference is the error. 
The inflrument being fet upon a moveable plane, if the 
points on which the three fcrews at the feet reit be marked, 
it will then always be eafy to fet the azimuth.circle very 
nearly in its proper pofition, 

G. To determine the apparent time of the day.—Procced as 
in the laft article, only take the fun inftead of a flar, and 
bring its centre to the centre of the crofs wires, and correct 
for refraétion, and the arc intercepted between XII and 
zero on the yernier fhews the diftance of the fun, in time, 
from the meridian, or from apparent noon. 

- 4. To find a flar or planet in the day-time.—Elevate the 
equatorial-circle to make an angle equal to the co-latitude, 
and adjuft it to coincide with the equator in the heavens, 
and fet the declination-circle to the declination of the body. 
Find by the ufual way the diftance of the ftar from the me- 
ridian at the time required, and reduce it to fiderial time ; 
then turn the equatorial-circle in its own plane, eaft or welt, 
as the flar lies, till the arc between XII and zero on the 
vernier be equal to that time, and the ftar will he inthe field 
of view. By this means Jupiter, Venus, and fixed ftars of 
the firft magnitude, may be obferved in the day-time. 

8. To find the right afcenfion and declination of a ftar.— 
Elevate the equatorial-circle to the co-latitude of the place, 
and previoufly fet it to coincide with the equator in the 
heavens, and fet XII on the equatorial-circle to zero on its 
vernier. After this fet the declination-circle to the fun’s 
declination, and take the time of its tranfit; then fet the~ 

declination-circle to the flar’s declination and take the time 
of its tranfit, and the difference of the times will give the 
difference of their right afcenfions; and the ftar’s tranfit 
being taken at the interfeclion of the wires, the declination- 
circle. (correGted for refraétion) will give its declination, 
Thus alfo you may compare two ftars, or the moon and q 
{tar, Or it may be done at any time, if you move the de- 
clination and equatorial-circles in their own planes till the 
{tar is brought to the centre of the crofs wires, and correct 
the pofition of thefe circles on account of refraction, and 
the declination-circle will give you the declination required; 
and the vernier of the equatorial-circle will give you the 
flar’s diftance, in time, from the meridian, or your clock 
will give you the fun’s diftance, the difference of which 
times gives the difference of their right afcenfions, and, 
therefore, knowiag the fun’s right afcenfion, you have the 
right afcention of the ttar. 

9. To Jind the longitude. —The equatorial-circle being fet. 

to coincide with the equator in the heavens, and XII to 
zero on its vernier, take the time of the tranfit of the 
moon’s limb, and alfo of-a proper ftar as near as poffible to 
the moon’s parallel, and the longitude may be determined 
therefrom by the lunar method, in the ufual way. 

10. Lo meafure horizontal angles.—Adjult the equatorial- 
circle parallel to the azimuth-circle;. and having directed 
the line of collimation to one of the objeéts, move the equa- 
torial-circle in its own plane, and alfo the declination-circle, 
if neceffary, and bring the line of collimation to the other, 
and the arc through which the equatorial-circle has moved 
gives the angle required. , 

As an appendage to this account, by profeffor Vince, of, 
Ramfden’s poriable equatorial initrument, we think it may 
be acceptable to our readers to have the Hon. S. M‘Ken- 
zie’s account of Mr. Ramfden’s new refraétion apparatus 
much improved, which was publifhed in his anonymous 
pamphlet, (dated in the year 1791, a year after the pro- 
feffor’s treatife was publifhed), together with the explica~ 
tion of the principles on which the apparatus was con- 
ftrnGed.—* Refraftion or parallax,’’ fays our author, “ by 
changing the apparent altitude of a planet, may alfo change - 
its apparent right afcenfion and declination; fee jig. 2. of — 
Plate X11. (of Affron. Inft.) where HO reprefents the 
horizon; EQ, part of the equator; P, the pole of the 
equator; Z, the zenith; PEH, the meridian; ZV, an 
are of a vertical drawn through I, the apparent place, and 
TF, the ¢rue place of the planet; P A, a circle of declination, 
or hour-circle, drawn through the true place F; and P B, 
a circle of declination or hour-circle drawn through the ap- 
parent place I. The error in altitude from F to I alters the, 
right afcenfion of the planet as much as the are of the equa- 
tor AB, or its parallel FC, amounts to. It alfo alters _ 
its declination from A F to BL, that is, from C to I. If — 
a planet be in the meridian at L, the error, in declination 

-from L to K, will be the fame as the errorin altitude ; but — 
there will be no error in right afcenfion, becaufe the fame — 
circle of declination P E H, (perpendicular to the horizon, ) 
paffes through the apparent place K, and the true place L. — 
In like manner, if by the conftru€tion of an inftrument you 
have a vertical circle ZV, perpendicular to the herizon, it 
will pafs through the apparent place I and the true place F, — 
and there will be no error in right afcenfion; and if by the 
fame inftrument the error in altitude from F to I be deter- — 
mined, the true place F is found, and confequently there — 
will be no error in declination, With Mr. Ramfden’s new — 
refra€tion apparatus you have juft fuch a vertical circle as — 
will appear from what follows. : 5 

In the focus of the telefcope of the equatorial two feed 
2 wires 

: ‘ 



wires are placed at right angles to each other; one, EQ, 
(fee fg. 4.) reprefents part of a parallel of the equator; the 
other, PA, part of a meridian, or hour-circle, There are 
alfo two moveable crofs wires at right angles to each other; 
one, HO, reprefents a. portion of a parallel to the horizon; 
the other, ZV, a portion of a vertical circle. Thefe 
moveable wires have a motion round the axis of the tele- 
fcope, by turning a pinion. 
A fmall quadrant (fee Plate XI. fig. 2. and alfo Plate 

XII. fig. 2.) is fixed on the part that carries the moveable 
“wires, with divifions on each fide; one exprelfling the degree 
of altitude of the object viewed, the other exprefling the 
minutes and feconds of error occafioned by refraction, cor- 
refponding to that degree of altitude. To the index of 
this quadrant is fixed a fmall circular level, which being 
adjuited by its own pinion, gives the altitude; while by 
another pinion it afcertains the perpendicularity of one of 
the moveable wires, which gives the vertical circle above- 
mentioned, whereby the true right afcenfion may be deter- 
mined, free from all error arifing from refra&tion or parallax. 
Hence, in taking the moon’s right afcenfion with an equa- 
torial inftrument, fitted with this refra@ion apparatus, ia 
order to determine longitudes at land, there is no occafion 
to attend to her parallax, as the differetice of her right 
afcenfion, caufed by parallax or refraction, will only deprefs 
or elevate her on the fame vertical circle, but will not 
change her right afcenfion from one hour-circle to another. 
In this refraction apparatus the centre of the fixed wires 

“always remains in the line of collimation; whereas by the 
former conftruétion, on raifing or deprefling that centre, it 
was moved out of that line; and as it was very difficult to 
replace it exa€ily, an error in the obfervation was liable 
thereby to be produced. In all obfervations made with 
this refraGtion apparatus, firit adjuft the circular-level, then 

_ fet the centre of the moveable wires, by the micrometer 
_ fcrew, to the refration correfponding to the altitude of 
_ the objeé viewed, as given by the {mail quadrant ; and let 

one of the moveable wires be fet always perpendicular. 
Since copying the preceding extra& from Mr. M‘Kenzie’s 
pamphlet, we have been affured that it was publifhed pre- 
vioufly to profeffor Vince’s treatife, and that the date 1791 
is a typographical error for 17713; accordingly, we learn 

~ from Mr. Dollond, that Ramfden’s inftrument preceded his, 
_ but our inquiries to obtain the precife time of its origin have 

not been fuccefsful. The two different fizes of Ramfden’s 
portable inftrument were according to the following table of 

/, 
a 
‘ 

_ dimenfions. 

» Rad.| Limb di- |Vernier of, Divided [By vers 
t t inIn.} vided to }30 gives | to parts |nier into 

$ Azim. or } ; ma i 
WH horizontal + 5-° |'5' + 30" is of ai 1350" Shcle; 2:7 130 1'o 424 ditto | 1262 

Equatorial 
‘or hour- 

15 or 130" or 2°45" ditto 1350 
30 or 2 | 1! or 4°42° ditto 1260 

; Get asc. bid ba 30" 424 ditto | 1260 

nation or | 7°75\3° 1! 41** ditto] 1230 

? latitude, 

_ Portable Equatorial Inflrument by Meffrs.P.and J. Dollond. 
—Mr. Dollond informs us that his father contrived the inftru- 
ment, which now comes under our notice, in or about the 

© 
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year 1775, and the readinefs with which he communicated 
all the particulars we withed for refpeéting it deferves our 
grateful acknowledgment. This inftrument, fays the au- 
thor, (in.his quarto pamphlet,) which of all others is the 
moft amufing to, lovers of aftronomy, is now rendered, by 
the following improvements, greatly fuperior to any hitherto 
produced. As the whole weight does not exceed thirty 
ponds, it may be faid to be truly portable, yet, by the 
iteadinefs of all the parts, and the perfection of the achro- 
matic telefcope, the obfervations may be made toa very 
great exactnefs. The focal length of the achromatic objeét- 
glafs is about 17 inches ; it is compofed of three glaffes, and 
admits of an aperture of two inches. ‘he tube being made 
as thin as poffible, is eafily balanced by the weight A, 
which is fixed in the femi-circle B B; (fee fr. 3. of Plate 
XI.) then again all the parts above the horizontal axis 
(the end of which is feen as C) are balanced by the fquare 
weight D. By means of thefe balances the centre of gra- 
vity is preferved over the centre of the inftrument in every 
potition, and the different parts prevented from being 
{trained when the inftrument is put into any oblique pofi- 
tion, which may be required in its various ufes. This 
alfo tends to keep the telefcope fteady, which is of the 
greateft advantage in making an obfervation. Befides 
thefe very effential improvements, every part has been re- 
duced to the molt fimple ftate; and feveral, which in other 
inftruments of this kind, were found fuperfluous, have been 
entirely rejected. 

The inftrument is fupported by three feet E, E, E; tke 
f{erews a,a,a, are to raife or deprefs the feet, im order to 
bring the plate G G into.an horizontal pofition, which is 
determined by two {pirit-levels 4, 4, that are fixed on it at 
right angles to one another. If thefe levels are well ad- 
jutted, the plate will be horizontal when the air-bubbles 
come into the middle of the glafs tubes. Ass this plate re- 
prefents the horizon of the place, it is called the horizontal 
plate: it is divided into half-degrees, and by a vernier ¢ 
of thirty divifions is fubdivided to every minute. This in- 
dex is made to move round the centre of the horizontal 
plate in order to fet it to zero, or point o, when that point is 
found to be in the plane of the meridian. The plate is 
moved round by turning the handle d. The worm-fcrew, 
which works in the part e, may be eafily difengaged from 
the plate, when any confiderable quantity is required to be 
moved at once. Prefs the handle d outwards, and the worm 
will be difengaged. The plate F F is called the equato- 
rial plate, as it reprefents the plane of the equator ; it turns 
on the horizontal axis C, fo that it may be inclined accord- 
ing to the latitude of the place, which is fhewn on the la- 
titude arch f/, that pafles through the fquare weight D: 
this arca is divided into go°, and by the vernier is fubdi-. 
vided into every minute. The tube g is fixed to the hori- 
zontal axis, clofe under the centre of the equatorial plate. 
An axis is fixed to the middle of the plate, which paffes 
through the tube g, into a centre fixed in the fquare weight; 
this axis tends greatly to fecure the equatorial plate from 
{winging, when put into different inclinations, or when the 
tele{cope is turned into any oblique pofition, 

Tle horizontal axis is made parallel to the horizontal 
plate by turning the f¢rew 4, which will raife or deprefs 
that end of it. When the equatorial plate is inclined nearly 
to the latitude of the place, the clamp 7 may be tightened 
by the fcrew at the fide ; then, by turning the finger-fcrew. 
4, it may be adjulted to the greateft ScaGeialys the vernier 
7 may be adjufted, (in cafe any error fhould be found,) 
by the {mall fcrews at m. 

The equatorial plate is divided into twice XII ma i 
thefe 
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thefe are fubdivided into every two minutes.of time, and by 
the vernier n again fubdivided to every four feconds. 
This plate is moved round by turning the handle O. The 
worm-fcrew which works in the edge may be difengaged 
-fcom.the plate, by preffing the handle O outwards. 

Above this plate is the femi-circle B B, which is called 
the declination femi-circle ; this is divided into twice 90, 
and fubdivided as the other circles are ; it is fixed to the 
axis H, which may be made parallel to the horizontal axis 
by the {eres p, in the fame manner as the horizontal axis 
is made parallel to the horizontal plate. On this declina- 
tion femi-circle the telefcope I 1 is fupported, and being ba- 
Janced by the weight A, is moved with the greateft eafe, 
by means of the pinion fixed at g, which is turned with the 
fingers at'r. 

To fet the line of collimation of the telefeope at right 
angles to the axis H, the wires in the eye-tube s may be 
moved in an horizontal direGtion by the fcrews, which will 
be difcovered when the part of the eye-tube ¢ is taken off ; 
this piece carries the eye-glafs, and is made to flide on the 
part that contains the wires, that diftinét vifion may be 
obtained by eyes of different convexities. There are four 
eye-tubes, intended for different purpofes, producing magni- 
fying powers from 40 to 6>, and an eye-piece with a 
diagonal fpeculum is fometimes added for gaining a con- 
venient view of {tars near the zenith. There is a combina- 
tion of leufes to the number of four in one of thefe eye-tubes, 
and the enlargement of the field of view thereby affords a 
pleafing view of the heavens. Befides thefe, there is a 
fliding piece containing fmoaked glaffes to guard the eyes 
of the ebferver from the fun’s rays, which glaffes are 
fmoaked but faintly atone end, and Have the fhade of darknefs 
gradually increafed towards the other to fuit all ftates of 
illumination. There is alfo a femi-ring fitted by fri€tion to 
the tube of the telefcope, near the objet end, which bears 
an arm holding a {mall diagonal reflector to dire&t the light 
of alamp or candle into the tube fo as to enlighten the crofs 
wires contained in one of the eye-tubes. 

The compafs box, placed on one fide of the horizontal 
plate, is ufeful in afcertaining nearly the meridiaa line, 
and alfo in detecting the variation of the magnetic needle 
at any time. Thefe were the original parts compofing the 
inftrument before us ; and the inftrument viewed asa whole 
piece of mechani{m prefents a fightly compact figure, but 
the circumftance of the declination-femicircle, not allowing 
the telefcope to reach as high as the pole, is an objection in 
the conftruétion of this inftrument, which, we are obliged to 
confefs, renders it of lefs value in our eftimation than it 
otherwife would have been. When the inftrument is to be 
adjutted for obfervation, the horizontal plate is levelled by 
the levels in the firft place, and then the equatorial plate is 
made parallel to the equator itfelf, by moving the fquare 
weight along the arc f/f till the vernier / marks the latitude 
of the place. The direétions given for the ufes of Mr. 
Short’s inftrument will equally apply here as far as they go, 
but as this inftrument protefles greater accuracy in the 
readings than that and Nairne’s, it ufes are more extenfive ; 
for it will ferve occafionally for an equal altitude inftrument, 
atranfit inftrument, a quadrant or fextant, an azimuth circle, 
atheodolite, and a level. ‘ 

When this inftrument is to be ufed for obferving equal 
altitudes, bring zero on the equatorial plate to zero on the 
vernier x, by-the handle O, and zero on the vernier / to 90° 
on the latitude arch, taking care that the clamp iis made 
faft by the {crew at the fide; adjuft the horizontal plate very 
nicely by the two levels and feet {crews, then by turning the 
jhandles dand r bring the telefcope to the fun for the morning 

. 

obfervations : in the afternoon fet again the horizontal plate 
level, and the declination-femicircle to the degree and minute 
fhewn at the correfponding morning obfervation ; then bring 
the telefcope to the fun by turning the handle d only. In 
this mauner feveral corre{ponding altitudes may be obferved 
on the fame day, and the inftrument ufed in the mean time for 
other purpofes. For the methods of making equal alti- 
tudes ferviceable in the practice of nautical aitronomy, {ce 
problems X, XI, XII, and XII{, in our article Crro- 
NOMETER. 
To convert this equatorial into a tranfit inflrument, 

bring zero on the vernier / to go” on the latitude arch, and 
fix the clamp /; level the horizontal plate, and bring the 
telefcope to the meridian mark, fuppofed to be afcertained, 
by turning the handles dand r: turn now the handle ralone, 
and it will raife the telefcope in the plane of the meridian, 
fo that when the fun or ftars are feen to pafs the vertical 
wire, they will thea be upon the meridian, and the time ma 
be noted accordingly. ‘This application fuppofes of courfe 
the axes of the declination-circle perfeétly parallel to the 
horizon plate, and alfo the line of collimation perfe@ly 
parallel to the fame plate, but at right angles to the former, 
when the vernier is at zero. Thefe verifications, however, 
we think, demand the levels to be applied nearer to the tele- 
{cope than on the horizon plate only. 

When the inftrument is in the pofition juft defcribed, let 
the moveable vernier c be put to zero on the horizontal plate 
and be made faft, then turn the handles d and r to bring any 
celeftial objeét into the field of view of the telefcope, and its 
azimuth will be fhewn on the horizontal plate, while at the 
fame time its altitude will be indicated on the declination 
femi-circle. 
When ufed asa theodolite, let this inftrument have its hori- 

zontal plate levelled as before; then bring zero on the equa- 
torial plate to zero on the vernier z, and alfo zero on the 
vernier / 10 go® onthe arc ef latitude, and fix the clamp :. 
“Turn the horizontal plate and declination-femicircle, fo as 
to gain a view of the objeét whence the angle is to be mea- 
fured ; then bring the telefcope to the fecond obje&, by 
moving the equatorial plate and declination-femicircle with- 
out the horizontal plate, and this laft plate will then thew 
the meafure of the faid angle ; and if there is any elevation 
or depreffion of the latter obje&t compared with the firft, 
the declination-femicircle will point it out. ‘The bearings, 
alfo, will be fhewn by the compafs, as in the common theo- 
dolite. 

When zero on the femicircle is brought to zero on the 
vernier y, the inftrument then becomes a level; fo that by 
turning the equatorial plate round, an obferver may fee what 
objeés are level with the telefcope. for this purpofe alfo, 
our opinion is, that the level would be much better applied 
parallel to the telefcope, on the declination-femicircle it- 
felf. 

The late Mr. John Dollond had invented his obje&-glafs 
micrometer previoufly to his arrangement of the circles and 
other parts of his equatorial inftrument, feeing Dr. Mafke- 
lyne gave a paper on it to the Royal Society, which was read 
Dec. 12, 1771, which micrometer was fometimes made an 
appendage to his equatorial; but as this addition is not pe- 
culiar to the inftrument in queftion, but may be applied to 
any other aftronomical inftrument, or even a common tele- 
fcope, we will defcribe it hereafter, under our article 
Eovatortat Micrometer. 
omit a notice of the refra€tion apparatus belonging to the 
equatorial inflrument, as made by the Dollonds, an account 
of which was read before the Royal Society on March 4, 
779, asdrawn up by Mr. Peter Dollond, and pelea : 

We muft not, however, 

bite 
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the altronomer royal. Jig. 3. of Plate XII. of A/fronomi- 
cal Infruments, is a reprefentation of this apparatus, de- 
tached from the objeé end of atelefcope. The account it- 
felf, being fhort, will admit of being tranferibed. 

« The refraction of the atmofphere,’’ fays the author, 
 occafions the ftars or planets to appear higher above the 
horizon than they really are ; therefore a correétion for this 
refraGtion fhould be made in a vertical dire€tion to the hori- 
zon. The equatorial inftrument is fo conftructed, that the 
correétion cannot be made by the arches or circles which 
compofe it, when the flar, Xc. is in any other vertical arch, 
except that of the meridian; becaufe the declination arch 
is never in a vertical pofition but when the telefcope is in the 
plane of the meridian. 

« To correét this error, a method of moving the eye tube, 
which contains the wires of the telefcope in a vertical di- 
rection to the horizon, has been practifed: but asthe eye- 
tube is obliged to be turned round, in order to move it in 
that direction in the different oblique pofitions of the inftru- 
ment, the wires are thereby put out of their proper fitua- 
tion in every other pofition of the in{trument, except when 
it is in the plane of the meridian; for the equatorial wire 
fhould always be parallel to the equator, that the ftar in 
pafling over the field of the telefcope may move along with 
it, otherwife we cannot judge whether the telefcope be fet 
to the proper declination, except at-the inftant the {tar is 
brought to the interfection of the wires, which is only a 
momentary obfervation. 

«< The method E have now put in praétice for correcting the 
refraction of the atmofphere, is, by applying two lenfes be- 
fore the objeét-glafs of the telefcope ; one of them convex, 
and the otherconcave ; both ground on {pheres of the fame 
radius, which in thofe I have made is thirty feet. The 
convex lens is round, of the fame diameter as the objeét-glafs 
of the telefcope, and fixed into a brafs frame, or apparatus, 
which fits on tothe end of the telefeope. The concave lens 
is of the fame width, but nearly two inches longer than it 
is wide, and is fixed in an oblong frame, which is made to 
flide on the frame that the other lens is fixed into, and clofe 
to it. Thefe two lenfes being wrought on {pheres of the 
fame radius, the refraction of the one will be exaétly de- 
ftroyed by that of the other, and the focal length of the ob- 
ject-glafs will not be altered by their being applied 
before it: and if the centres of thefe two lenfes co- 
incide with each other, and alfo with that of the object- 
glafs, the image of any obje& formed in the telefcope will 
not be moved or fuffer any change in its pofition. But if 
one of the lenfes be moved on the other, in the diregtion of 
a vertical arch, fo as to feparate its centre from that of the 
other lens, it will occafiona refraétion, and the image will 
change its altitude in the telefeope. The quantity of the 
refraction will be always in proportion to the motion of the 
lens, fo that bya f{cale of equal parts applied to the brafs 
frame, the Iéns may be fet to occafion a refra&tion equal to 
the refraction of the atmofphere in any altitude. If the 
concave lens be moved downwards, that is, towards the 

horizon, its refiaction will then be in a contrary direétion 
to that of the atmofphere, and the ftar will appear in the 
telefcope as if no refraCtion had taken place. 

« There is a {mall circular fpirit level fixed on one fide ot 
the apparatus, which ferves to fet it in fuch a pofition, 
that the ceatres of the two lenfes may be in the plane of a 
verticalarch. This level is alfo ufed for adjultiiy a {mall 
uadrant, which is fixed to it, and divided into degrees, to 
ew the elevation of the telefcope when direéted to the 

ftar ; then the quantity of refraction anfwering to that al- 
titude may be ioubd by the common tables, andthe cont 

- 

cave lens fet accordingly, by means of the fcale at the fide; 
which is divided into half minutes, and, if required, by ufing’ 
a vernier, may be divided into feconds. 

“Tt mutt be obferved, that when a ftar or planet is but a 
few degrees above the horizon, the refraétion of the atmo- 
{phere occafions it to be confiderably coloured. The ree 
fraction of the lens aéting in a contrary direétion would ex- 
a@tly corr. & that colour, if the diffipation of the rays of 
a were the famein glafs asin air, but as it is greater in 
glafs than in air, the colours oceafioned by th: refration of 
the atmofphere will be rather more than correéted by thofe 
occafioned by the refraétion of the lens. We may conclude 
this defeription with the fubjoined references to fir. 3. of 
Plate X11. which is a view of this apparatus : 

«¢ A A, the circular brats tube which fits on to the end of 
the telefcope. 

«BB, the oblong concave lens, in its frame, which flides 
over the fixed convex lens. c 

‘¢C, the circular {pirit level, which fhews when the oblong 
lens is in a vertical arch. 

‘*D, the quadrant to which the fpirit level is fixed, for 
fhewing the angular elevation of the telefcope. 

‘« E, the milled head fixed to a pinion, by which the whole 
apparatus is turned round on the end of the telefcope, in 
order to fet the oblong lens in a vertical arch. 

‘ F, another pinion for fetting the quadrant to the angular 
elevation of the telefeope. By means of thefe two pinions 
the air bubble muft be brought to the middle of the level. 

“a a,is the fcale, with divifions anfwering to minutes and’ 
ae minutes of the refraétion occafioned by the concave 
ens.”” 

The beft portable equatorial inftrument of the Dollonds, - 
with a 17 inches achromatic telefcope, is marked in their 
catalogue at 84/. ; and their achromatic objeét-glafs micro- 
meter of the new conitruGtion, at 21/. 

Were we to be guided by a fimple comparifon of this in- 
ftrument and its refra€tion apparatus with Ramfden’s, and 
to infer from thence which of the two was prior in point 
of time, we fhould be induced to place this before the other 
for obvious reafons, deduced from their comparative con- 
ftrudtions, particularly the fituation of the levels and refrac- 
tion apparatus, and total elevation of the telefcope, but, 
on minute inquiry, we found that Ramfden’s was the firft, 
and we can only account for the preference we are difpofed 
to give it, fromthe circumftance of his having a patent, 
that precluded the latter, though his brother-in-law, from 
adopting his conftruétion. If there is any real comparative 
advantage in Dollond’s, now that his achromatic telefcopes 
are generally made, it is that which arifes from the gradua- 
tion of the latitude quadrant, and the lightnefs of the whole 
inftrument ; Ramfden’s weighing 59 pounds, and Dollond’s 
only 30. 

Portable equatorial inflrument by Fayrer—We have al- 
ready faid that Mr. Fayrer of White Lion ftrect, Pentonville, 
has the poffeflion of a large engine for cutting clock wheels, 
&c. the property of his uncle Troughton, which we have 
deferibed under our article CurrinG-engine as originally 
made by Rehe : this artift, during {ome of his hours not oe- 

cupied by his engine, makes mathematical and philofophi- 
cal inftruments, and among others he has lately conftrucled 
a portable equatorial inftrument for Mr. Lowe of Ifinyton, 
which, we think, merits a place in our colleGtion, as being 
not only an original one, but as poffvfling advantages likely 
to recommend it to public attention. This portable inftru- 
ment differs from its predeceffors chiefly in thefe refpeéts ; 
it has uo azimuth circle fixed in a permanently horizontal 
pofition ; it has its equatorial circle divided into degrees 

and 
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and alfo into time, with two verniers reading at oppofite 
points, one vernier reads to the accuracy of 30!' of {pace, 
and the other to 2" of time; this circle hasa long axis 
palling through a tube, like Troughton’s large Coimbra in- 
{trument hereafter defcribed, from which probably this part 
of the conftruGion was taken ; it may, therefore, be placed 
in a horizontal direétion by its axis being placed firmly ver- 
tical, in which fituation it becomes an azimuth circle; the 
telefcope is fixed on the end of the axis of the declination 
circle, which idea correfponds with, and may have been bor- 
rowed from, Nairne’s conftruction ; this poiition allows any 
elevation of the telefcope that may be required, and keeps 
the obferver’s eye at a diftance from the other parts of 
the inftrument, but injures the uniformity of the appearance 
of the inftrument.as a whole ; the levels are applied, one on 
the common axis of the telefcope and declination circle, and 
the other at right angles thereto, as a chord to the declina- 
tion circle ; and laitly, the declination circle is complete, 
with oppofite verniers reading, like the other oppofite ver- 
niers, to an accuracy of twenty or thirty feconds, according 
to the dimenfions of the graduated circles, when nicely divid- 
ed on Troughton’s dividing engine. From fuch conftruc- 
tion it is eafy to perceive, that this little inftrument poffeffes 
the advantage of having its telefcope reverfed as well as its 
circles with refpe& to the oppofite verniers, vehich pro- 
perty greatly enfures the accuracy of the adjuftments. 
Amer thefe previous remarks it will fiffice to give a brief 
detail of the parts of this inftrument as reprefented in fg. 4. 
of Plate Xk.of Aftronomical Lnfiruments. ; ’ 

A, A, A, are three adjuitment {crews for levelling the cir- 
cular ftand/to which the feet are faftened ; B, B, area pair of 
triangular frames fixed firmly to the faid circular fland, and 
fupporting the pivots of the horizontal axis, round which the 
tube C, attached to the axis, moves; at the fummit of the 
more vifible triangular frame B is an adjuftable or fliding part 
Y, like that of a tranfit inftrument, by which the telescope 
may be adjufted into the meridian, when previoufly placed 
nearly fo by the feet. The graduated circle D, which may 
be either an equatorial or azimuth circle, accordingly as its 
axis is inclined or vertical, has a fteel axis nicely fitted to 
revolve inthe tube C, inany pofition of this tube with re- 
{pect to the horizon; but the double vernier bar is faft to 
the inferior end of the tube, as may be feen in the figure : the 
polterior pivot of the horizontal axis, borne by the triangu- 
lar bars B, B, projects, and has firmly attached to it the qua- 
drantal piece E, partly hidden from fight in our view of the 
inftrument ; this quadrantal piece is graduated, and reads by 
a vernier as minutely as the other circles ; it ferves to fet 
the equatorial axis paral!el to the earth’s axis, in which fitu- 
ation it may be clamped fait, as well as ina vertical, or indeed 
any other pofition, by a clamping {crew out of fight in the 
prefent pofition applying to the quadrantal arch ; I’ F is the 
declination circle, with its horizontal axis refting on a pair of 
vertical {upports, carried by the upper end of the polar axis, 
that paffes through the tube C, fo that, when the telefcope, 
attached to the axis of the declination circle, has any horizon- 
tal or rather oblique motion, the circle D moves with it, and 
indicates the diftance moved along the equater, or in a cir- 
cle parallel to it, when the polar axis,is properly adjufted 
and clamped faft. "The double vernier bar is on the poiterior 
plane of the declination circle, and may therefore be viewed 
after an obfervation without danger of altering the pofition 
of the telefcope. The level on the declination axis may be 
conveniently adjufted by turning the circle D half round, and 
by making the bubble keep the middle of the tube in both 
fituations, which maybe done, partly by the ferews A, A, A, 
and partly by the {crews of rectification of the level itfelf ; 

and zero of the declinatiot circle niay be put to zero Gn the 
verniers when the circle D is truly placed in an horizontal 
pofition, in which fituation alfo zero of the quadrant E 
mutt coincide with zero on its vernier, Under thefe cir- 
cumftances the levels will be competent to effe& all that is 
required, and in the beft way ; and the inftrument will pof- 
fels all the various powers afcribedto a portable equatorial 
inftrument when converted into the other inftruments. 

Univerfal equatorial inftrument by Mr. Ed. Troughton. — 
The equatorial inftruments we have hitherto deferibed are 
all, properly fpeaking, portable, and confequently of a fize 
not protefling great accuracy in their readings: We now 
come to an inftrument of larger dimenfions, and ene having 
its parts fo arranged and adjufted, as to entitle it to rank 
among the firft clafs of inflruments employed in modern ob- 
fervatories. It is of the univerfal kind, and may be called 
moveable (in oppofition to fixed) rather than portable, as 
it ftands feven feet high, and is therefore too bulky to be 
carried by one man. It was finifhed in the year 1788 for 
the late Mr. J. H. Magellan, and fent by him to the univerfi- 
ty of Coimbra in Portugal, where we have faid it has been 
unfortunately fhut up in the dark, Plate XIV. of Afro- 
nomical Inflrumenis, exhibits a perfpeGtive drawing, fhewing 
all the principal parts of this excellent inftrumeat in its 
equatorial pofition, which we propofe to deferibe in the 
order of their afcent from the ground. 

It will not be neceffary to give any letters of reference to 
this inftrument, as it is prefumed the reader, who has made 
himfelf acquainted with the component parts of the preced- 
ing inftruments, cannot be at a lofs to accompany us in our 
defcription of the prefent inftrument without the aid of al- 
phabetical references. The bafis is of mahogany, confifting 
at the inferior part of a {trong tripod, and at the fuperior 
of a circular table ; thefe are conneéted by three pieces di- 
verging from the table downwards, and conn by dia- 
gonal crofling bars: this frame work is {till further united 
by three vertical pillars near the centre, one of which is 
omitted in the drawing, in order to expofe to view a more 
effeutial part. Immediately above the table, and parallel to 
it, is a very {trong azimuth circle of brafs, 24 inches in di- 
ameter; this circle, however, is not in contact with the table, 
but refts on its conical axis, that paffes through a collar of 
brafs, attached to the centre of the table, and is f{upported 
on its conical point on a ftud faft to the centre of the tri- 
pod. This length of bearing, like that of Mr. Nairne’s de- 
f{cending axis, keeps the azimuth circle fteady in the hori- 
zontal line both in motion and at reft, which is a circum- 
ftance of the utmoft importance. 
with three ftrong feet {crews for the adjuftment of the 
azimuth circle into a true horizontal pofition; and three 
handles, with each a Hook’s joint, are attached refpectively 
to thole fcrews, that the adjuftments may be made with the 
body in an upright-pofition. or nearly fo. The apparatus 
for quick or flow motion is ferewed faft to the table, and 
clamps to the azimuth or horizontal circle. Two oppofite 
verniers, reading to the accuracy of 10", are attached to the 
edge of the table, but in fuch a way that they are of ready 
adjuitment to an exact bifeétion of the circle, in cafe the 
wood work of the table and frame fhould alter its figure by 
warping in the leait degree ; otherwife the wooden frame, 
as a pedeftal, would have been obje&tionable. Upon the 
plane of the faid azimuth plate are ereGted two vertical fup- 
porters of frame work, fomewhat refembling the appearance 
of two chair backs ; which fupporters confequently have a 
motion in azimuth whenever the circle is turned round ; th 
are 19 inches apart from each other, and an horizontal 
of this length binds them together at their upper e 

the 

The tripod is furnifhed ~ 
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the pofterior fupporter has an adjuflment apparatus for 
bringing the axis perfectly horizontal, which apparatus 
is hidden in the drawing behind the faid fupporter. At the 
middle of the horizontal axis called alfo the axis of latitude, 
is a eubical part fimilar to that in the axis of a tranfit in- 
ftrument ; to this the long brafs focket or tube, that em- 
braces the polar ftecl axis, is made faft, and is {et exaétly at 
right angles thereto by conflruction. ‘I'he polar axis, that 
affes down through this focket, has the equatorial or hour 

eircle attached firmly to it, at right angles alfo by conttruc- 
tion, at its inferior end; and to its fuperior end above the 
axis of latitude, is fixed a {mall platform, of the fhape of a 
parallelogram, to fupport the fuperftructure not yet defcrib- 
ed. Any additional weight may be fixed to the lower end 
of the polar axis, that the fuperincumbent materials may re- 
uire to form an exact equipoife in any pofition ; the fiderial 

time, depending on the horary angles, is read by oppofite 
yerniers, fixed to the inferior end of the long polar focket ; 
one of which only can be feen in the figure of the inflrument, 
as it ftands in the drawing: the equatorial circle és divided, 
fo that a fingle fecond of time is diftin@tly read by the ver- 

_niers; and if the application of three verniers had been 
: Peet of when this inflrument was conflruéted, the in- 

1 equality of the divifions would have been correéted thereby 
ftill more perfeétly, as well as the excentricity ofthe circle, 

if any exifts; which obfervation will equally apply to the 
azimuth and declination circles. ‘Two quadrants are made 
faft to the pivots of the axis of latitude, or horizontal 
axis already defceribed, having their pofition juft within the 
vertical fupporters of the faid axis, and Se sctetit move 
with it, when it has any motion: thefe quadrants are di- 
vided, one of them agreeably to the ufual divifions of the 
circle, and the other by particular defire into 96 equal parts 
with its fubdivifions, and the two verniers are refpedtively 
placed on the contiguous fupporters of the axis ; the ufe of 
the quadrants is to fix the elevation or inclination of the 

_ polar axis agreeably to the latitude of the place of obferva- 
tion ; that is, parallel to the axis of the earth ; which pofi- 
tion requires to be well verified when the inftrument is ufed. 
Between the feet of the fupporters, and at right angles 
to each other, are placed, on the plane of the azimuth circle, 
two nicely ground fpirit levels, one of which is about half 
vifible, and the other ftill lefs, which ferve to place this 
circle perfe@ly horizontal in every direction, by the aid of 
the feet ferews: and near the centre of the fame circle may 
be feen an apparatus for adjufting and fixing the polar axis 
in any given degree of inclination from a horizontal to a 
vertical pofition, which it does* with equal convenience, 
accuracy, and fteadinefs: the lower end of this apparatus 
may be fcrewed to any pair of the parallel holes made in 
the plate, farther from, or nearer to, the centre, as the 
quantity of inclination may require ; while the upper end is 
attached to a broad ring embracing the focket of the polar 
axis; and about the middle is an adjuftment fcrew, juit 
above a Hook’s joint, that allows the er to act freely in 
any pofition of this apparatus. The ring that embraces 
the long focket of the polar axis will flide along it till the 
ftem of the faid apparatus, into which the ferew acts, ftands 
at right angles to the polar axis, in which fituation its 

fition will be firm and fteady, as the axis can have no 
teral or vibratory motion, by reafon of its union with the 

axis of latitude. From this. defcription of the apparatus 
in queftion it is eafy to perceive that the nearer the polar 
@xis approaches to_a vertical fituation, the farther from the 
centre of the azimuth plate muft the fixing {crews be in- 
ferted, and vice verfa ; alfo the lower towards the equatorial 
~ Vor. XIII. 

circle muft the fliding ring be, that embraces the focket; 
as well as the fteadier the axis fo fixed. Again, upon the 
platform on the fuperior end of the polar axis, already noticed, 
are erected a fecond pair of fupporters, at the diftance of 
15 inches from each other at the bottom, and, bound to- 
gether at the fame diftance at top by the axis of the decli- 
nation, which confequently is 15 inches long; thefe fup- 
porters, which partake of any motion given to the equatorial 
circle, bear the declination or meridian circle, and telefcope 
furmounted over all, At the upper end of one of thefe laft 
named fupporters is an adjuftment for fetting the declination 
axis at right angles to the polar axis, which is a very effen- 
tial adjuftment ; the apparatus for producing quick or flow 
motion is faft to the platform, the milled nuts of which 
apparatus may be feen under the declination circle ; alfo 
the oppofite verniers for reading off the angles of declina- 
tion are attached to the faid platform, and both faces of 
the circle are divided, like the quadrants, one according to 
common ufage, and the other into 384 divifions with their 
fubdivifioss, which, at the time of the conftruQion, were 
confidered by Mr, Magellan as the beft check on the accuracy 
ofthe verniers that read off to 10". The elevated fituation, 
of the telefcope, which is 31 feet long, 1s fufficiently ex~ 
plained by the drawing, where fome of the {upporters are 
feen attached to the declination axis, and fome to the circle 
itfelf ; this elevation was given, that the eye-tube might 
keep clear of the fupporters and other parts of the mechan« 
ifm, when a ftar or planet is followed along the equator, 
or other circle parallel thereto; and as the declination 
circle is complete, the telefeope will rife to any degree 
of elevation that may be required, while the circle will 
mea{ure that elevation. As a tangent to the upper edge 
of the circle, and parallel to the line of collimation of 
the telefcope, is a very fenfible fpirit level with proper 
adjuftment {ferews: and on the upper fide of the tube of 
the telefcope are mounted two microfcopes, the ufe of 
which is to obferve the coincidence of a fiae plumb-line 
with points made on the tube, when placed in a vertical 
polition for the purpofe of levelling the declination axis; 
and indeed many of the adjuftments of this inftrument may 
be verified both by the plumb-line and levels. There are 
various eye-pieces to anfwer-different purpofes, both with 
and without diagonal refle@ors for high altitudes, which it 
is not neceffary to defcribe here minutely, as they form no 
diftinguifhing feature of the inftrument. Laftly, the refrac- 
tion apparatus placed at the eye end of the telefcope, as 
made by Ramfden, was an appendage of this inftrument, and 
by moving the adjuflable cro!s wire in the focus of the eye 
glafs a quantity equal to the refraGion or refra@tion and 
parallax taken together, rendered the calculations from the 
tables unneceflary, by converting mechanically the apparent 
into the true altitude of any obferved body. The reading 
of the fubdivifions of a circle by means of a microfcopic 
micrometer had not been adopted at the period this beauti- 
ful and ufeful inftrument was conftruéted, otherwife its 
powers would have been made more extenfive than they now 
are by the verniers alone. 

It is hardly neceffary to add, that the powers of this 
univerfal inflrument, as far as they go, may be readily and 
conveniently applied to almoft all the purpofes of praétical 
aftronomy, az well as of land-furveying and levelling ; fee- 
ing it has all the properties aferibed to the preceding in- 
ftruments, but in a degree approaching nearer to perfection. 
This is the only inftrument of the confru@ion here des 
feribed that ever was made on fo large a feale, but three or 
four others of an inferior fize have {ince been madé on the 
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fame plan, that, as portable inftruments, can hardly be fur- 
paffed unlefs by the adoption of triple verniers, which are 
of recent origin. 

Adjufiments.—1. In the firft place, the tele/cope muft have 
its wire-plate turned round into {uch a pofition, that the 
middle vertical wire will coincide with a diftant mark 
throughout the whole field of view, as the telefcope is cle- 
vated or deprefled, and then the objeét-glafs muft be flided 
in or out, till a ftar of the fecond magnitude is feen as dif- 
tinétly as poffible, to prevent parallax at the wires. 

2. Inthe next place, make the azimuth circle horizonial 
by means of two levels, adjulting one half of the ’ error, 
produced by turning the circle half round, by means of the 
feet-{crews, and the other half by the levels, as with the 
preceding inftruments. 

3. Make the polar axis perpendicular ; clamp it nearly foy 
and turn the declination circle round till the bubble ftands in - 
the middle of its level, now turn the upper part half round 
on the polar axis, and, if there is an error, correét one-half 
of it by the apparatus acting on the polar axis, at the azimuth 
plate, and the other half by turning round the declination 
axis by the flow motion. When the error has difappeared 
by a repetition of this procefs, turn the declination circle 
round the polar axis juft fix hours, and bring the bubble to 
the middle by the adjuftment at the top of one of the fup- 
porters of the latitude axis: wher this is done the azimuth 
and equatorial circles will be parallel to each other, and 
their axes perpendicular to the horizon; and, of courfe, 
the level near the telefcope will keep its bubble at the 
middle, as well as the other levels, while either or both of 
thefe circles revolve. Here the verniers of the latitude- 
quadrants may be fet to their refpective zeros. 

4. The declination axis mutt be fet /evel, or at right an- - 
gles to the polar axis. In order to do this, fet the tele- 
{cope perpendicular by fixing the declination circle with its 
vernier at go”, and put on the plumb-line ; by the motion of 
one of the points, which is adjuffable, and alfo by the pro- 
per motion of the plumb-line; make the latter bife& both 
the points under the mieroicopes; reverfe now the telefcope 
by turning the declination cirele to the oppofite go°, fuf- 
pend the plumb-line from the contrary end of the telefcope, 
and by the proper motion of the line make it bife& the 
jixed point; then half the error that appears at the adjutt- 
able point muft be correéted by that adjuftment, and the 
other half by that at the top of the fupporter of the de- 
clination axis. 

. The line of collimation of the telefcope muft next be 
adjufted, both as it regards the right afcenfion and declina- 
tion. In order to do this, let the upper end of the polar 
axis, and the obje¢t-end of the telefcope, be pointed to fome 
fixed object a little above the horizon, the declination circle 
being firit put with 90° to the zero of its vernier, the hour 
index placed at XII, and the telefcope above the polar 
axis ; bring now the centre of the crofs-wires to the object 
fixed on, by raifing or lowering the polar axis in conjunction 
with a motion in azimuth, and read off the degrees,.minutes, 
and feconds fhewn by the verniers of the azimuth circle and 
quadrants refpectively ; in the next place, fet the polar 
axis nearly vertical, and place the hour circle at the oppo- 
fite XII, and point the polar axis, as before, to the faid 
fixed objeét, the telefcope being now below it; miove 
the inftrument as before, by a compound motion of the 
polar axis and azimuth circle till the interfeGtion of the 
middle wires coincides with the object before fixed on 
and ufed, and read off, as before, the degrees, miautes, and fe- 

condsboth on the azimuth circle and quadrants: in this 

fituation of things, fet the azimuth circle to the mean of 
the two obferved azimuths by taking half their fum, and 
alfo the polar axis to the mean of the two obferved alti- 
tudes or inclinations of the polar axis; in this pofition 
of the inftrument, let the telefcope be carefully moved 
by altering the fcrews that faften it to the circle, un- 
til the vertical central. wire coincides with the original 
object, and the adjuftment for right afcenfion is finifhed, 
Again, move the telefcope, by altering it in declination, 
till the horizontal wire cuts the fame objeét, and adjult 
the verniers of the declination-circle to the points go? 
and 96 parts refpectively on its oppofite planes. If, how- 
ever, the object is not a very diftant one, the above direéted 
adjuitment in declination will not be quite correé, becaufe 
the telefcope ftands higher, when above the pole than it is 
below ; confequently, when this adjuftment is made by - 
means of a near objet, two marks fhould be ufed on that 
objeét, the diftance between which muft be double the mea- 
fure from the centre of the declination axis, to the line of 
collimation of the telefcope ; otherwife a {mall angle will be 
formed at the object, by the two lines of fight, which angle 
will be fubtended by the double diftance in queftion; but 
when the objeé is at an infinite diftance this {mall fubtenfe is 
reduced in effe€& to nothing, and the fame mark therefore 
will do in both the pofitions of the telefcope. 

6. To adjuft the hour index let the point go° of the azi- 
muth circle be turned to an obje& of {mall altitude ; let the 
polar axis be made horizontal ; and the telefcope be fet to 0° 
of declination: ia this pofition the hour circle becomes 
vertical, and the altitude of the objeét may be taken 
by it, which muft be read off in time from VI hours: turn 
now the inflrument half round in azimuth, and make the 
telefcope look towards the object by turning round the 
polar axis ; take another altitude in this pofition, and read 
off what is indicated from the oppofite VI hours, and the 
mean of thefe two altitudes is the exa& place where the ad- 
juttable index muft have its zero placed to be in its true po- 
fition. 

The apparatus for correGting the horary angle on ac- 
count of refraGtion confifts of a {mall quadrant and level for 
taking altitudes, which are moveable round the axis of vi- 
fion, and therefore determine very readily the elevation of 
the telefcope in any given pofition ; alfo the eye-piece and 
wires of the telefcope being moveable by means of a nice 
micrometer fcrew, may be fet with great accuracy to the 
refraction correfponding. to the altitude of the obferved 
body as determined by the {mall quadrant and level. 

The chief advantages refulting from the conftruétion of 
the equatorial inftrument juft defcribed, are, firft, that it 
affords a firm fupport to a very long, and, therefore, power- 
ful telefcope ; and, fecondly, that the great range of polar 
diftance beyond go® of declination renders an obfervation 
with the telefcope below the polar axis unneceflary. 

As the rules we gave for ufing Ramfden’s portable inftru- 
ment, as extraCted from profeffor Vince’s treatife, are not 
exemplified by a€tual obfervations, and as rules, however 
plain, are not always underftood without the illuftration of 
appropriate examples, we cannot finifh our account of the 
prefent inftrument better than by fubjoiaing to the rules 
given by the Hon. Mr. M‘Kenzie his examples given at full 
length, when adapted to eur purpofe, by which the reader 
will be led to have an idea of the practical application of 
the obfervations to the various purpofes of aftronomy. 
The rules were originally written as direGtions for the ufe of 
Ramiden’s inftrument, but after our account of the adjuite 
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ments, they are equally applicable to the inftrument under 
our immediate conlideration, 

Objervation 1. To find the latitude of the place by the fun, 
or any known fixed flar.—The inftrument being perfectly 
adjutted in all its parts according to the directions given,— 

Meke the polar axis perpendicular to the horizon, and 
when the fun approaches his meridian altitude, elevate 
the telefcope to. that altitude, and adjuft the refra€tion ap- 
paratus as above direfted: then follow the fun by moving 
both the equatorial and declination circles (if neceflary), 
and keeping the refra€tion piece always adjutted till he is 
at.his greateft altitude ; the vernier’of the declination circle 
will then give you his meridian altitude ; from which fubtra& 
his declination, if it be north, or add it if it be fouth, the 
femainder if north, and the fum if fouth, is the height of 
the equator, that is, the complement of your latitude, 
which being fubtraGted from go”, gives your latitude. 

Example. 

Sun’s declination fuppofed - - 6°57’ 37" North. 
Meridian altitude of his centre obferved 45 6 29 

Subtraét his declination - 6 57 37 

Height of the equator or co-latitude 38 8 52 
Which fubtra&ted from - go 0 0 

Gives your latitude =e! MWA ytd 

If inftead of obferving the altitude of the centre, you 
obferve that of the upper or lower limb of the fun, you 
mutt allow for the femi-diameter of the fun, which allow- 
ance you find inthe Nautical Almanac. Alfo, if the refrac- 
tion apparatus were not ufed, the tables for refraction and 
parallax in altitude mutt be ufed to reduce the’ apparent to 
the true altitude. 

Obfervation 2, To find the meridian by one obfervation 
only —Elevate the equatorial (or hour) circle to the co- 
Tatitude of the place, fet the declination circle to the fun’s 
declination for the day and hour required; and adjuft the 
refraction apparatus, then move the azimuth and hour 
circles both at the fame time (either in the fame or a con- 
trary direGtion) till you bring the centre of the moveable 
wires (the vertical being truly perpendicular) exaétly to 
cover the apparent centre of the fun; that done, the centre 
of the fixed wires will be in the true centre of the fun, the 
index of the hour circle will then give the apparent or folar 
time at the inftant of obfervation. Thus you get the time 
though the fun be at a diftance from the meridian. Then 
turn the hour circle till the index points precifely at 
12 o’clock, and lower the telefcope to the horizon to ob- 
ferve fome mark in the centre of the telefcope, and that is 
our meridian found by one obfervation only. 
The beft time for finding the meridian is, when the fun 

is three hours diftant from the meridian on either fide of it. 
Obferve, that when you have once a true meridian fixed, 

you need make no ufe of the refraétion apparatus in any ob- 
fervation, except to fet one of the moveable wires perpen- 
dicular. 

The meridian and folar time may be found in like manner 
bya fixed ftar, whofedeclinationandrightafcenfion are known. 
 Obfervation 3. To obferve a flar or planet in broad day- 
light, at any time when it is above the horizon.—The table 
of right afcenfions, declinations, &c. of Dr. Mafkelyne’s 
36 principal fixed flars, under the articles CHroNoMETER 
and Dectination, gives you the times of their tranfits 
over the meridian in fiderial time, 

Elevate the equatorial circle to the co-latitude of the 
place, and fet the vernicr of the declination-circle to the 
itar’s declination, then adjuft the refraétion piece ; look into 
the table for the time of its meridian tranfit or right afcen- 
fion; then take the time of the faid tranfit from the time 
of your obfervation as given by the fiderial clock, borrowing . 
24 hours if neceffary ;. this difference is the hour to which 
you mutt fet the hour index of the equatorial circle, and 
the {tar will then appear in the telefcope. 

Lxample 1.—Let it be required to place the telefcope of 
the equatorial inftrument to obferve Capella on Sept. 30th 
1809, exactly at g" 0” o° by a fiderial clock well regulated ? 

Declin. of Capella from Tab, III. under 
Curonomerer, 1806 - 45°47' 5."88 North. 

34 years of annual variation add from 
ditto - - - © 017.14 

True declination = 45 47 23.02 North, 

Right afcenfion or fiderial time of 
traniit from ditto, 1806 - 5 am22ub2 

33 years annual variation add Bi." | SOLO pr sEOasic: 

True time of tranfit =A, i Sing Qey 
Which fubtra& from fiderial time of 

obferyation - - - g O 00.00 

And there remains the interval fince the 
tranfit for the index to be putto 357 20.83 

Note, if the clock fhews folar time, it muft be converted 
into fiderial time by problem VI. under our article Curo- 
NOMETER, and then the work may be done as here 
directed. 

Lxample 2—Let it be required to find Ar@urus on 
April 1it, 181, when the fiderial time is 10" 30"? 

Declin. of ArGturus 1856 - 20° 11'59."41 North. 
4% years annual variation fubtract Oo Tt 19.85 : 

2010 39.56 North, True declination = 

Right afcenfion or fiderial time of 
tranfit - - - 14"6" 48.'83 

4} years annual variation add - 00 I1.59 

: True time of tranfit - 147 + Olga 
Which take from the time of obferya- 

tion, borrowing 24" - - 3430 0.00 
_: 

The remainder is the place of the index 2022 59.58 

In this obfervation Mr. M‘ Kenzie ufed a table of meridian 
paflages given in folar time, which required the acceleration 
of fiderial or folar time to be ufed; but as the principal 
catalogues give the paffages in fiderial time, we have adapt- 
ed his rule thereto. 

Obfervation 4. To find the right afcenfion and declination 
of a planet, comet, or fixed flar—The equatorial circle 
being elevated, as before, to the complement of the lati- 
tude of the place, move the declination and equatorial 
circles till the planet or comet is in, or near the centre of 
the field of the telefcope, then adjuft the refraétion ‘piece, 
and bring the centre of the moveable wires to cover the 
planet, the vernierof the declination circle will then give 
you the declination of the planet, and thé vernier of the 

AO te equatorial v 
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equatoriak circle will give you the hour of the planet, &c.; 
then your regulator or clock will give you the fun’s time or 
hour of the day. Take the difference between the fun’s 
time and the planet’s time ; and if the planet’s time be lefs 
than the fun’s time, add that difference to the fun’s right 
afcenfion at the time of obfervation, (which you find in 
the Nautical Almanac, ) the fum (rejeéting 24 hours, if it ex- 
ceeds that number) is the right afcenfion of the planet, &c. 
Again, if the planet’s time exceeds the fun’s time, fubtraét 
the difference from the fun’s right afcenfion ; the remainder 
(adding 24 hours to the fun’s right afcenfion, if neceflary, ) 
is the right afcenfion of the planet, &c. 

Lxample 1, 

Obferved a ftar whofe time by the 
equatorial circle is ae 2°" 18" 3°0.P.M, 

Sun’s time as given by the regulator, 
Diz. > - - - 9 44 40 P.M, 

Difference betweenthe two 7 26 37 
Asthe ftar’s time is lefs than the fun’s, 

add that difference to the fun’s right 
afcenfion - -  - zo 57 69 

Reje& 24 hours from 28 23 46 
Right afcenfion of the ftaris 4 23 46 

Its declination (by the vernier of the declination circle} 
is 26° 2’ 50" north, 

Example 2. 

Obferved a ftar whofe time by the equa- 
torial circle is ro" A.M. (that is, 
aftronomically ) ee PWT EY TRY ORI? 

Sun’s time as given by the regulator, 
viz. §° 55'4.' A.M, (that is, aftrono- 
mically ) met - 7 a ane 

Difference between the two 4 4 56 
As the ftar’s time. exceeds the fun’s, 

fubtraé that difference from the fun’s 
right afcenfion - - Io 38 658 

Remains the right afcenfion of the ftar 6 34 2 

Its declination (by the vernier of the declination circle). 
is 16° 25’ 1! fouth. 

Obfervation 4. To find the longitude at land by the right 
afcenfion of the noon. 
Obferved the centre of the moon on the. 

moveable wire fet vertical, either in or 
out of the meridian ;. time given by 
the equatorial or hour circle, fup- 
pofe - - - Zh 281 02H 

Sun’s apparent time by the regulator &- 0 2 

Difference between thofe times 3, 31 58 
Add that difference to the fun’s right 

afcenfion at 6 hours (becaufe the 
moon’s time is lefs than the fun’s 
time, for had it been. greater, the 
difference muft have been fubtraGted) 8 25 27 

And you have the moon’s right afcen- 
fion at the place of obfervation at 6 
Bouya sa ey xe S59. uae 

eal 

Another method of making the above obferwation—The 
centre of the moon being obferved in the fame manner %t 
fix hours P.M. as before direéted, let the inftrument remain 
in the fame pofition it was in (only altering the declination) 
tll a known ftar comes to the vertical wire, which will hap- 
a (fuppofe) in one hour after, viz. at 7 hours, then 
ubtra& that one hour of difference in time of tranfits, 
with the addition of 9 864° for the acceleratiow correfpord- 
ing to one hour, that is, fubtraé&t 1" o! 9” 864** from the AR 
of the ftar, fuppofed to be 12" 57' 35", the remainder is 
the moon’s AR at fix hours P.M, at the place of obfervae 
tion. : 
Star’s right afcenfion - - - ys rh 
Difference in fiderial time, (fee CunonomeE- 53.85 

TER, Tab. I.) - - - = oy a 9.86 

Moon’s right afcenfion at 6 hours P. M. at the 
place of obfervation. - See: Sie iy 

Then find, by the Nautical Almanac, at. what time at 
Greenwich the moon has the fame right afcenfion as that 
now obferved. 
Moon’s right afcenfion at Greenwich at noon is 11" 43' 20" 

Ditto at midnight - + + 12,10 36 

Difference in thofe 12 hours steep pay 16 

Moon’s right afcenfion at Greenwich at noon 11° 43! 20! 
Moon’s right afcenfion at 6 hours, at the place eA 
\ of obfervation - - - - ay MLE ST 25 

Difference between them © 14 5 

Proportion for finding the time at Greenwich. 

As.297" 16° 3 14" 5* 2: 12" 20 sume 

So that the time at Greenwich, when the moon has rr® 
57' 25 of right afcenfion, is 6" 12” o,' that is, 12™ later thay 
at the place of obfervation, which is therefore 12” of longie 
tude weft from Greenwich. . 

Sir George Shuckburgh’s fixed equatorial inftrument.— 
AB, CD, EF, GH, (Plate XV. of Aftronomicat 
Inftruments,) are four columns, fays fir George Shuckburgh,: 
compofed of hollow brafs tubes 4! inches in diameter, and 
five feet teninches long ; thefe, with two others, one of 
which appears in part at I K, and the other partially hidden 
behind E F, are firmly fixed, at their upper ends, to a cir- 
cle of bell metal B D F H, and, at their lower end, to. 
an inverted truncated hollow cone, L L L, of brafs, in 
height two feet, and in diameter, at the bafe A G, one foot 
nine inches. The crofs pieces, or tubes P, P, as likewife 
O, O, and O, O, ferve to conneé the columns more ftrongly 
together, and prevent their bending. Thefe feveral parts 
contftitute the principal axis of the initrument, the lower end. 
of which terminates in a fteel point or cone, refting in a 
hollow couoid of bell metal, in fuch manner that the apex 
of the former does not reach to the bottom of the latter, but. 
the place of bearing, or of fri€tion, is (it may be) about two. _ 
tenths of an inch from the extremity of the cone; the other — 
end of this axis finifhes in a cylindrical pivot N, of about 12 
inch long, and one inch in diameter, turning in a Y of bell me- 
tal. The entire length of this axis is eight feet four inches, the 
lower end being fupported by an iron frame 3, 4, 5,6, 7, 85 
which is firmly fixed below the floor, into brick-work, and 
by means of two iron bars, one of which is feen at 28, and. 
the other on the oppofite fide, not vifible in the a : 

7 
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kept feenre from any motion, eafward or weltwards the 
Jower part of this frame, to abaut one foot high, is inclofed 
by a mahogany box or cafe 9, 10, the top of which is en- 
tirely covered up, and ferves asa die or bafe to this end of 
the inftrument. The other extremity of this long axis, viz, 
the pivot N, refts upon the {trong iron fupport 29, 30, 31, 

_ ftanding 10 feet above the floor, made of maflive pieces 
of caft iron, 24inches wide, and 4 an inch thick, and held 
firmly by bolts and nuts as in the figure: 32, and 33, are 
the places where two iron bars, nearly at right angles to each 
other; and at 4 right angles to the meridian, are {crewed, to 
conne&t this upright {upport with the walls of the building, 
and going through the bricks, are held faft by iron collars 
and nuts on the outfide of the wall; thefe bars, or braces, 
not in the figure, refift any tendency from the weight or 
preflure of the inflrument, to pufh the fupporter 29, 30, 
and 31, out of its upright pofition; and being at right an- 
gles to each other, ferve to keepit fteady with refpe& to 
any lateral force that may accidentally be applied. The 
lower part is continued below the floor, and firmly fixed 

_ with mortar and lead into the brick work of an arch. The 
bottom is fhut up ina box or plinth of mahogany, 34, 35, 
as.has been mentioned in the deoniton of the frame fup- 
porting the other end of theaxisatg, 10. Near the lower 
end of the principal axis L N, are inferted 10 concentric 
brafs cones, orradii,aa, 6b, cc, dd, ee, carrying on their 
extremities a graduated brafs circle, of 494 inches dimeter, 
at right angles to the principal axis already defcribed ; this 
circle has twoyfets of divifions, one of points, and one of lines, 
each into degrees, and every ten minutes, and the interme- 
diate minutes and feconds are read off by the microfcopes 
W and X, with a moveable wire, and micrometer f{crew, 
fuch as has been defcribed in general Roy’s account of ‘his 
inftrument for meafuring horizontal angles. (See Philofo- 
phical Tranfaétions, vol. Ixxx. p. 145.) The circle jut 
mentioned, is inclofed by a circular frame, or rail of mahoga- 
HY, 14, 15, whieh is fupported by ten balufters, 16, 17, 18, 
19, 20, 21, 22, 23, 24, 25, (17 and 24 being concealed) 
and feryes to proteét the brafs circle from any accidental in- 
jury in pafling by it, without depriving it of expofure to the 
eneral temperature of the room. It at the fame time af- 
rds means of fupportto a {mall lamp, 13, which, by reflec- 

tion from the perforated {peculum at the bottom of the 
microfcopes, to be feen in that marked X, throws light 
upon the divifions by night ; 26, 26, and 27, are iron rods 
tat, by being attached to the wooden cafe, 9, 10, give 
fteadinefs to the upright balufters, and the circular frame 
that they fupport <1 and 2 are large ftout brals cones firmly 
fixed into the frame, 3, 4, 5, 6, 7,8, before mentioned, and 
whole ufe is to carry the microfcopes W, X. Any degree 
of pliancy or flexure in thefe cones would be readily difcern- 
ible in the microfcopes, and extremely detrimental to the 
obfervations ; they are therefore made as [tiff as poffible : 3 
isa plane forming the upper fide of the frame, 3, 4, 5, 6, 
&c. and confifting of three plates, two moveable in grooves; 
and one fixed, furnifhed with fuitable fcrews, one giving 
the extremity of the axis a motion upward or downward, 
and the other 2 motion to the right or left. This latter is 
procured by arod pafling through the cone, 2, one end 
ca into the pldte below L, near the centre, and the 
other turned by an occafional handle fixed on, near X, the 
former motion, viz. of elevating or deprefling the axis, is 

ured by a handle fixed on toa fcrewnear +: QR is 
another circle of the fame dimenfions with the former, gra- 
duated in the fame manner, and held together by eight coni- 

eal radii, ff, £8 bh; ii, firmly {crewed to a circular cen- 
_ tre-piece, which ferves asa bale to a large conical axis, two 

feet three inches long one fide of which is feen at U, and its 
exterior extremity near V, with its fliding plate and ferews 
for adjuftment. Clofe behind the graduated circle, and at 
right angles to this axis pafling through it, lies the tele{cope 
TS, 54 feet long. ‘This circle is likewife furnifhed with 
two microf{copes and micrometers, as in the equatorial cir- 
cle, one of which is feen at full length at Y, and Z, the 
eye-tube being at Y, and the objeét-glafs, with the perfo- 
rated fpeculum, to throw light at Z ; the other microfcope, 
on the oppolite fide of the circle, is not fo prominent in the 
drawing, being fomewhat fore-fhortened at Z. Near T, «, 
Gy M% Oy %, % 1S an hexagonal lozenge, compofed of fix 
brals rulers, firmly fixed to the columns A, B, and E, F, 
and fupporting the lower end of the microfcopes, as the 
pieces 68, 6 ®, in like manner fuftain the upper end. By 
thefe means, the wire in the field of the micro{copes be- 
comes a fixed immoveable index, and after proper adjult- 
ment, an exact diameter of the circle, whilft the tele{cope, 
together with the circle, turns round the conical axis before- 
mentioned. At Pisa fpirit level, pafling through the cen- 
tre plate of the conicaljaxis at right angles to the telefcope, 
fupported by-a cock at each end, one of which appears at 
£; this cock is placed onthe cone U, and by means of a 
{mall-toothed wheel and pinion, the level is made to revolve 
round its own axis, fo that the fame fide of the level may 
readily be brought uppermoft, whatever pofition the circle 
be put into ; it is alfo furnifhed with all neceffury adjufting 
fcrews. It will readily be feen, that a telefcope thus fitted 
up, will have all the properties of a tranfit inftrument, while 
the graduated circle will poffefs thofe of a meridian qua- 
drant, For this purpofe / m is a ftout brafs tube, inclofing 
a ftiff iron rod, turning upon two fine fteel points, adjufted 
by proper {crews, parallel to the line of fight of thetelelcopes 
this rod is attached to a {pirit level of great fenfibility, lying 
below it, which, with the rod, turns round upon the fteel 
points juft mentioned, and is in fa& a hanging level of the 
beft conftruétion. 

1 

At the eye-end of the telefcope § is a, 
peculiar apparatus, to correét the effeéts of refraction and. 
parallax, when an obfervation is made out of the meridian ; 
it is compofed of two Jevels, a {mall quadrant of. altitude - 
zo, anda femicircle divided with its vernier to,every 5! 
on the breech plate of the telefcope, the exterior eye-tube 
having a circular motion by a wheel and pinion at 0, inde- 
pendent of the tube that carries the crofs wires ; by this 
means the angle of the horary and vertical circles may at. 
any time be found, together with the altitude of the obje&, 
and then by therefolution of two,right-angled triangles the. 
refraction and parallax in right afcenfion and . declination 
will be obtained: ¢, u, are two handles toa Hook’s joint at 
x x, which turning an endlefs {crew at w w, give a gra- 
dual motion to the telefcope in right afcenfion or declina- 
tion ; and this motion can at any time be reftrained by a 
clamp at g: 11,12, (the latter not feen,) are two fupport- 
ers to the clamp andendlefs {crew. 
hung on to any part of the inftrument. by means of the line 
and wire v, v, and are thus kept within the obferver’s reach. 
Near r ands are two microfcopes, placed on oppofite fides 
of the circle QO R, andat right angles to the line of fight of: 
the telefcope, but are hidden by the columns in our tigure ; 
they are of ufe only when the plumb-line, fufpended from the 
roof of the obfervatory, is ufed in preference to the level / m 
above defcribed, either for adjufting the inftrument, or ob- 
ferving a meridian altitude, in which cafe the line inutt bi- 
feét the centres of both microfcopes:y, and x, are thin perfa- 
rated brafs plates, attached to the cover that goes on the ob-. 
je&-glafs, and by oecafionally turning them over it, change 
the aperture to 4 ort, The crofs wires, of which there are 

three. 

The handles¢, x, are, 
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three vertical and one horizontal, within the eye-tube S, 
have all the requifite adjuftments by fcrews, &c. as in a com- 
mon tranfit inftrument, and are enlightened at night by a 
lamp fixed near to one end of the declination axis U, viz. 
that oppofite the end V ; but this part of the apparatus is 
hidden behind the axis and the telefcope, except the weight 7, 
which is acounterpoife. This lamp throws a light through 
the conical axis, which is perforated at that end on purpofe, 
on a fpeculum in the centre of the telefcope, placed at 4 
right angles to the axis of the obje¢t-glafs, and from thence 
reflected to the crofs wires, ‘This {peculum, which is an el- 
liptical diaphragm, is perforated to permit all the rays from 
the objeét-glafs to pafs unobftructed to theeye. ‘The con- 
trivance has been mentioned by Mr. Vince (Praétical A ftro- 
nomy, p. 80.) From what has been already defcribed, it 
muft now be evident that if the principal, or polar axis, as it 
has been called, L. N, be elevated to the latitude, and ad- 
jufted to the meridian of the place, if the line of fight of the 
telefcope be at right angles to the axis V_U, and this lat- 
ter at right angles to the polar axis L N, the brafs circle 
14 and 15 will correfpond with the equator in the heavens, 
and the circle Q R will become an horary circle; that is, 
if the centre of the wires in the field of the telefcope be 
direé&ted to any celeftial obje&, on Q R will be had its de- 
clination, and on 14 and 15 _ its diftance from the meridian, 
from whence, by knowing the hour, the right afcenfion will 
be obtained, and confequently its true place in the heavens. 

Befides the preceding parts of this expenfive in{ftrument, 
there are fome neceflary appendages, as a ftool marked 36, 
and fome others defcribed in the original account, with 
references to the accompanying plates, a minute detail of all 
which would lengthen this article too much ; we will there- 
fore briefly enumerate them, and refer the more curious 
reader to the T'ranfactions themfelves for the particulars, 
The appendages are, 1ft, alamp to illuminate the crofs- 
wires; 2dly, the refraCtion- piece hereafter defcribed ; 3dly, 
the plumb-line ; 4thly, the moveable roof of the obfervatory ; 
sthly, a regulator or fiderial clock which indicates degrees, 
minutes, and feconds of {pace on the equator; and, 6thly, 
the meridian mark, confiiting of a fmall adjuftable light- 
houfe, placed on a brick pier“at the diftance of 2970 feet, 
which can be feen as well by night as day. 

After a very rigorous examination of the two divided 
circles of this inftrument, it feems that the greateft error, 
including both the inequalities of the divifions and the excen- 
tucity, never amounts to more than 2” in either of them, 
and the author calculates that an obfervation of right afcen-” 
fion, taken out of the meridian, may be depended on to the 
accuracy of 5”, allowing an error of 2” for counting the beat 
ef the clock, 1” for the deviation of the meridian mark, 
and ” for the error inreading the microfcope ; but that the 
error in polar diftance may amount to 7”, including all the 
errors of the inftrument, of the adjuftments, and of the 
readings. This inftrument, it will have been obferved, 
has no azimuth circle, like moft of the portable inftru- 
ments, but if its axis were fixed perfectly vertical, its equa- 
torial circle would then become an azimuth eircle, and the 
inftrumént altogether would greatly refemble Piazzi’s great 
circular inftrument made by Ramfden, From what we ap- 
prehend alfo from fir George Shuckburgh’s account of the 
variablenefs of the errors of adjuftment, in different degrees 
of temperature, we are difpofed to attribute much of the 
imperfection of this inftrument, in this refpe&, to the metal- 
lic fupport of the upper pivot of the polar axis, which 
fupport muft naturally elongate and contraét its dimenfions 
alternately, by changes-of temperature ; and as it is com- 
pofed of various parts differently placed, it affords no data 

for afcertaining by calculation either the quantity or direc. 
tion of deviation from the truth. Before we proceed to the 
adjuftments of this inftrument, it may be proper to defcribe 
the refra&tion apparatus which is attached to it, and which 
is neceffary to be underftood in ufing the appended tables, 
Fig. 2. of Plate XI. exhibits a perfpective view of this ap- 
paratns ona larger feale than is exhibited in fig. 1. where 
« A B is a portion of the tele{cope ; C the eye-tube; a bc 
a divided femicircle, d its vernier fixed to A B, thewing the 
angle of the horary and vertical circles ; ¢a {mall fpirit-level, 
attached to the plate on which this femicircle is engraved, 
and moving with it by means of the ferew f, which turns a 
pinion, that works in a toothed wheel, that turns the whole 
plate, together with the exterior eye-tube round its centre, 
but without moving the tube that carries the crofs-wires. 
From hence it may be underitood, that by turning the {crew 
f till the level ¢ ftands true, the index d, which reprefents 
a point in the horary circle, will mark how much the divi- 
fion zero, which reprefents the vertical, is inclined thereto : 
7 &£ is af{mall quadrant of altitude, that, by means of the 
level ¢, and fcrew and pinion 4, turning on a centre at m, 
gives the elevation above the horizon of any obje& in the 
held of the telefcope : i is a {mall aperture through which a 
key is fixed on, to give a lateral motion to the wires to adjuit 
them ; and near / is another fcrew, to adjuft them parallel 
to the equator and declination-circle.” 

This apparatus, it will be feen, has not the refraétion- 
circle, or micrometer and divided nut, to elevate or deprefs 
the horizontal wire, a quantity correfponding to the data 
thereby determiued, in order to convert the apparent to the 
true place of a heavenly body ; it therefore indifpenfably 
requires the aid of fuch ‘tables as we have fubjoined to our 
prefent article; but Ramfden’s portable inftrument de- 
{cribed by the Hon. S. M‘Kenzie, and by profeffor 
Vince, whofe accounts we have adopted, has the addition 
of the micrometer feen in miniature at P, in the figure of 
that inftrument. To that inftrament, therefore, as well as 
to Dollond’s, the tables are otherwife unneceflary, than as 
they ferve asa check on the accuracy of the mechanical 
contrivances in queition. : 

Adjuflments— The three principal adjuftments, accord- 
ing to fir George Shuckburgh’s account, are, rft, to adjuft 
the level P & parallel to the declination axis U V ; 2dly, to 
adjuft this axis at right angles to the line of collimation of 
the telefeope ; and, 3dly, to make this axis at right angles 
to the polar axis. ‘The polar axis is placed nearly in the 
meridian, by means of a meridian mark previoufly verified, 
and elevated pretty nearly to the latitude of the plate. 
This is to be done more accurately afterwards, by the fliding 
plates and {crews at the bottom of the polar axis. The axis 
of the declination-circle is then brought nearly horizontal, 
by its proper level, viz. is turned round about the polar 
axis, till the bubble of the level ftands true between the 
indexes; the inftrument is then turned half round about the 
polar axis, =180°, fhewn by the microfeope W. If the” 
bubble then ftand true it requires no correétion, but if it do 
not, correct half the error, by moving the equatorial circle” 
by its handle ¢, ‘and the other half by the (invifible) cap- 
ftan ferew, which we will call a, or end-ferew ; then turn” 
the inftrument back again to its firft pofition, and fee if the 
level ftands true; if not, repeat this operation till it does, 
correcting one half of the error by the equatorial handle, 
and the other half by the ferew a. The declination-axis 
will then be parallel to the level, and both of them tu the 
horizon. It muft be remarked that in this operation it w 
be rieceffary to move the declination-circle round its o 
axis a little, in order to bring the fame fide of the level u 
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permofs but this in no degree affects the refult, for the 
imaginary line, round which this axis revolves, is what is 
meant all along by the axis, and is the line to which the 
parallelifm of the level is referred. 

The declination axis remaining in an horizontal pofition, 
with the level above the axis, as im the fg. turn the declina- 
tion-circle 180°, viz. till the level become below the axis ; 

then, by means of the pinion for this purpofe, reftore the 
tube of the level to an upright pofition, and fee if the bub- 

ble ftandtrue; if not, correct 4 the error by the fide ferew, 
and the other £ by a, the end fcrew. Now turn the decli- 
nation-circle go” each way from its lait fituation, and repeat 
the examination of the bubble, and correét as before, by 
the fide {erew, at the oppofite end of the tube, at right 
angles to the other fide {crew ; and 4 by the end fcrew, near 
the fide ferew in qneftion; and if after all thefe correCtions 
in every part of an entire revolution of the declination-cir- 
cle round its axis, and of the level round its axis, the bub- 
ble ftand true, it follows that the axis of the declination- 
circle, and of the level, are in every direction parallel to 
each other, both of them to the tangent of curvature, in 
the middle of the level, and all three to the horizon. 
This adjuftment is therefore complete. 

Tt remains to be feen whether the line of fight of the 
telefcope be at right angles to the declination-axis, and the 
latter to the polar axis. 

- Take the error of the collimation of the telefcope in right 
afcenfion, by a ftar ia the equator, az. let the tranfit of a 
ftar on the equator over the affumed meridian be obferved 
with the declination-circle turned towards the eaft, and alfo 
towards the weft. If there be any difference in thefe ob- 
fervations, it will denote double the error of collimation in 
right afcenfion, and half of it will be the deviation of the 
line of fight from a line at right angles, to the axis of the 
declination-circle, and is correfpondent to a fimilar adjutt- 
ment of a tranfit inflrument. The amount of this error 
being thus afcertained, let it be corrected by the fcrews, at 
the eye-end of the telefcope, that move the wires to the eaft 
‘and welt. ‘The declination-axis, by means of its level being 
reftored to an horizontal pofition, let the centre wire of the 
telefcope, (by which is always underftood the line of colli- 
mation,) be brought to bifeét the meridian mark, by means 
of the fliding plate, and adjufting fcrew, below the polar 
axis; the ie aa will then become a complete tranfit in- 
ftrument ; for, by the firft operation, the declination axis is 
made parallel to the level and its axis, and both to the 
horizon ; by the fecond, the line of fight is put at right angles 
to this axis; and, thirdly, it is adjufted to the meridian. 

Now, let the error of collimation in right afcenfion in the 
fame manner be obferved with any ftar out of the equator, 
hy a circumpolar ftar, (the nearer the pole the better, ) fup- 
pofe the pole ftar. If any difference in minutes and 
feconds of a great circle, as afcertained by the micrometer, 
fhould be noticed in its paffage with the circle eaft or weft, 
halve that difference, and it will be equal to the angle that 
the plane of the declination circle makes with the polar axis, 
if the obferved ftar were a€tually in the pole; if not, divide 
it by the fine of its declination, and the true angle of the 
plane of this circle, (or of the line of collimation, ). with the 
polar axis will be had. Again, if this 7 Sept» be repeated 
with any other ftars, and the error fo found be divided by 
the fine of their declination, the error of the plane of the 
declination circle at the pole, viz. its greateft error, or 

le with the polar axis, will be had. «And note, if thefe 
obfervations are made with ftars on each fide of the equator, 

“thefe quantities will be had in oppofite direétions. Finally, 
the fame may be done by two land objects, one to the north, 

and the other to the fouth, the nérth and fouth meridian 
marks, for inftance, proper confideration being had to their 
declination ; by this means the error will be thrown in con- 
trary fenfes or doubled, and from a variety of fuch refults 
a very correct mean quantity may ultimately be deduced ; 
and when found muft be correéted by the ferews at oae end 
of the declination axis. 

It has now been feen, that, 1ft, the level and its axis are 
parallel to the axis of the declination circle: 2dly, the line 
ef fight is at right angles to this axis, and parallel to the 
polar axis ; and, confequently, the declination axis is at right 
angles to the polar axis: gdly, the polar axis parallel to 
that of the earth. hefe are the chief requifites in the ad- 
juftment of this inftrument. Thofe that remain are fe- 
condary, and we fhall take them in the following order: r{t, 
the adjuftment of the crofs wires to the fecus of the tele- 
feope: 2dly, the hanging level : gdly, the line of -colli- 
mation north and fouth, as well as ealtward and weftward ; 
4thly, the index wires in the microfcopes: sthly,’ the 
refraction apparatus: and, 6thly, the power and fcale of 
the microfcopes. 

Firlt, the crofs wires. Let the eye-tube be adjufted to 
diftinét vifion for parallel rays by fome diftant objeé&t, fuch 
as Jupiter, Saturn, or Venus, by day-light ; that done, ob- 
ferve, while one limb of either of thefe planets appears run- 
ning along the equatorial wire, whether any motion of the 
eye, upwards or downwards before the eye-glafs, alters the 
relative place of the image and the wire; if a motion of the 
eye upwards moves the planet in the fame diretion, the 
Wires are too near the cye-glafs, and mu{t be puthed in; 
and vice vera, till the image becomes fixed upon the wie, 
whatever be the motion of the eye. When this point is ob- 
tained, the eye ftop, with its wires,muft then be fixed, for that 
is their true place, viz. the correct focal point of the cbjec- 
glafs ; and whatever indiftin@nefs may be found from the 
diverlity of eyes of different obfervers, muft be corrected by 
the motion of the eye-glafs only. Another point to be fe- 
cured is the permanency, as far as may be, in the pofition of 
the objeét-glafs; for if this be not correly centered, which 
is very rarely the cafe, and, indeed, never to be expected, 
that is, if its axis be not concentric with the axis of the cell, 
in which it is fixed, any motion of this latter, by ferewing 
or unfcrewing it, may not only change the place of the 
focus to which the wires are adjufted, but will neceflarily 
move the line of collimation both in right afcenfion and 
declination. To obviate this, therefore, two correfponding 
marks fhould be made with a graver, both upon the cell 
into which the glafs is burnifhed, and alfo upon the tube of 
the telefcope into which the cell is ferewed, or otherwife 
inferted, that in cafe the objeét-glafs fhould ever be taken 
out to clean it, &c. it may be reitored very nearly, if not 
exactly, to its former pofition. 

The eye-glafs, objeét-glafs, and wires being thus fettled 
in their re{peétive places to each other, it will not be an 
improper time to meafure the interval between the wires, 
which cannot be too accurately done, being of fuch con. 
ftant.ufe; this may be either, 1ft, by obferving the paf- 
fage of a {tar in the equator, and making proper al- 
lowances for the rate of the clock, or by a ftar out of 
the equator, and making proper allowances for the declina- 
tion in the proportion of the radius to the cofine, or, 2dly, 
by means of the equatorial circle, and a fixed land object ; 
and here the quantity muft be diminifhed in the fame ratio as 
the radius to the fine of the polar diftance. We have made 
ufe of both methods as a confirmation of each other, and 
find the interval, which is equal in the three wires of my 
telefcope, to be 7' 34"5 = 30".3- fiderial time ; and theta 

three 



EQUATORIAL 
three wires divide the diameter of the field very nearly into 
four equal parts. 

Second and third adjuftments: the hanging level. By 
qpeans of its proper handle u, move the declination circle 
about its axis, till the bubble of the hanging level / m refts 
true between the indexes; there fix it by the clamp w, 
reverfe the level by taking it out of its pivots, and turning 
it end for end ; if the bubble now ftand true, the level is ad- 
jufted ; if not, correét 4 the error by the declination 
andle, and the other 4 by the {mall {crew at the bottom - 

of the level; then reverfe the level and repeat this operation 
till it docs. The level, or rather a tangent to its cur- 
vature at its middle, will be parallel to the axis on which 
it {wings, and both will be horizontal. At this time look 
through the telefcope, and fee what land object is co- 
vered by the horizontal wire; now invert the telefcope 
by turning it 180° round the declination axis, and 180° 
round the polar, and bringing the level true, it will then 
point to nearly the fame place ; and if exactly the fame ob- 
jet as before be now covered by the horizontal wire, the 

axis of the level is adjufted parallel to the line of collima- 

tion in a vertical direGtion, if not, corre@t half the error 

by the little capftan ferew at the bottom of the cock, or 

arm, that fupports one end of the axis of the level, and the 

other half by the declination handle ; invert, the telefcope, 

and repeat the operation, till the fame object is covered in 

both pofitions, and the level is found true, then will the level 

and its axis be parallel to the line of collimation, and the 

ebjea&t covered by the wire may be concluded to be in the 

horizon. 
Bourth. The index wires of the microfcopes-—The line 

of collimation, with refpeét to eaft and welt, has been al- 

ready adjuited as above. Let then the declination axis, 

by its level, be reftored to an horizontal pofition; at this 
time adjuft the index wires in the two equatorial micro- 
fcopes W, X, to bifeé&t the two oppofite divifions 360° and 

180°, then will thefe wires be retified to their proper place. 

That being done, bring go”, or the divifion that reprefents 

the equator on the declination circle, under its ref{peétive 
microfcope, and turn the whole inftrument one quarter 
round on the polar axis, viz. till go” on the equatorial cir- 
cle be bifeGed by the micrometer ; and, if at this time the 

bubble of the hanging level appear true, the index wire of 
the declination microf{cope is correét ; if not, correét 4 the 
error by the declination handle w, and 4 by the little {crews 
at the fide of the hanging level, then reverfe the telefcope, 
viz. turn it till 270° on the equatorial circle come under 
the micrometer wire, and if the level then reft true the 

adjuftment is complete; if not, repeat the operation, as 

before, till it does; then by its proper {crew bring the index 

wire of the declination micrometers to bife&t the points go° 

and 90°. The indexes of both circles will be then adjuited, 
and the axis of the hanging level brought parallel to the line 
of collimation, with refpeé to eaft and wett, as well as with 
refpeét to north or fouth. Note, this parallelifm of the axis 

of the level, to the line of collimation in a direétion eaft and 

weit, does not appear to bea very important rectification, but 
on fome occafions may have its ufe. 

Fifth. The refraction piece-—After what has been done, 

this apparatus will be adjufted. Bring the telefcope, by 
means of its two levels P £, and / m, to point to the 

horizon, and in the meridian; then by the two points, f, 4, 

Plate XI. fig. 2, of the refraction piece, bring its two 

levels e and g to reft true; move the nonius d, of the little 

femicircle of the horary and vertical angles, a, b,c, to the 

middle of the divifions, or 0°, o', and alfo that of the little 

quadrant of altitude, / £, to 0°, o', and this part is adjutted. 

Sixth. The thicrofecpes.—The magnifying power and 
fcale of the micrdfeopes is all that remains to be confidered. 
The magnifying power of a compound microfcope, as is 
well known, depends on the proportion between the diftance 
of the obje&t, and of its image from the objedt-glafs, to- 
gether with the proportion between the focus of the eye- 
glafs and the ordinary focus of the eye looking at a fmall 
object (fuppofe) of 4th or ,4.th inch. Thefe two ratios 
compounded give the power of the microfeope. The for- 
mer is called magnifying by diftance, and is a material part 
in the conitruétion of thefe microfeopes; the feale of the 
micrometer being regulated by this part of the magnifying 
power, For example, let the diftance of the obje& from the 
glafs be = i, and the diftance of its image = 4, its power 
will be 4; and confequently the feale of the micrometer or 
motion of its ferew, to anfwer to 10’, (fuppofe) muft be 4 
times as great as the {pace occupied by 10’, on the limb of 
the circle ; and if the radius of the circle be two feet, 
an are of ro! will be equal to 0.07 inch nearly on the limb, 
and = 0.28 inch on the fcale, viz. = to the fame arc on a 
circle of $ feet radius: and if each revolution of the micro- 
meter {crew be intended to defcribe 1’, the ferew muft con- 
tain about 35 threads in an inch. But as it would be 
difficult to adjuft the ferew exaétly to the feale, the 
advantage of the conftruétion of thefe micrometers is, the 
{cale may at any time be.adjufted to the fcrew ; for let the 
interval between any two neareft divifions= 10! on the 
limb, be meafured by the fcrew, and, fuppofe, inttead of 
being = 10! or 600", it appe#rs only = 570"; it is evident 
that the fcale is bigger than it fhould be, or, which is the 
fame thing, that the image is lefs by 32 or z. In this 
cafe, increafe the diftance between the micrometer wires and 
the objet-glafs =.45, by unfcrewing or drawing out the tube 
that carries the micrometer and eye-glaffes, and the {cale is 
adjufted. It will, at the fame time, however, be right to re- 
adjuft the objeét-glafs of the microfcope to diftiné& vifion, 
by the fcrew of the cell that contains it, until the image 
and the wires have no relative change of place by any 
motion of the eye. This will again occafion fome {mall 
alteration in the {cale, and muft be corrected by repeated 
trials, and the {cale adapted to the divifions on the arc; and 
if the moveable wire of the microfcope be now brought to 
coincide exaétly with the fixed one, and the moveable index 
brought to zero on the fcrew-head, the micrometer is com- 
pletely adjufted. This having been done with all the 
microfcopes, and the oppofite ones being made to agree, 
each with the other, in fuch manner, that the fixed wires 
may become a correét diameter, the whole inftrument will 
have been completely adjufted. 

Before taking an obfervation of right afcenfion and declina- 
tion, the telefcope muft be adjufted to the meridian mark, 
fo as that the centre wire may exaétly bife& it, in which 
fituation care muft be taken to make the index wires of the 
equatorial micrometers bifeét the points of 360° and 180°, 
by means of the adjufting fcrew of the polar axis; and 
when an obfervation is made out of the meridian the altitude 
and angle of the horary and vertical circles muft be taken by 
the refraction apparatus ; then with thefe arguments, the 
refraction and parallax, in north polar diftance, and in right 
afcenfion, may be found by infpeétion in the fubjoined 
tables, by which any obfervation may be readily reduced to 
the meridian. f 

In this account of fir George Shuckburgh, the reader 
may have obferved, that the order of the adjuftments pro- — 
pofed is not that which is beft in prattice ; as fome of the 
leading adjuftments muft neceffarily be deranged by the fub- 
fequent ones as he has defcribed them, and indeed fo as to” 
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tender new adjuftments neceffary ; but we were unwilling 
to transform the baronet’s direCtions that have met with 
the approbation of the Royal Society, though we cannot 

 difmifs the account without this remark for the reader’s 
confideration ; viz. the rectification of the telefcope, levels, 
&c. ought certainly to precede the adjuftments of the circles, 
that depend on their accuracy of pofition. 

The Armagh equatorial inftrument by Mr. Ed. Troughton.— 
‘The inftrument which now claims our attention is repre- 
fented in Plate XV1. of Afronomical In/lruments, and, though 
fimilar to its predeceffor fhewn in Plate XV, as to its ufe 
and properties, yet forms a ftriking contrait with it, in re- 
gard to compattnefs and beauty ; too evident a contraft in- 
deed to be overlooked at the firft glance of comparative in- 
{peGtion. The arrangement of its priacipal parts is fo novel, 
and at the fame time fo natural, as well as the connetion of 
its fmaller ones effeGted with fuch fymmetrical precifion, 

that the mind is ftruck with the contemplation of it, and 
fpontaneoufly confiders it as an inftrument of a fuperior 
order, that feems to place at a diftance every other indivi- 
dual of its kindred: we therefore feel a peculiar pleafure 
in concluding our article with the account of an inftrument, 
which, though it comes laft, ought in our eftimation to ftand 
firft, asa model for future imitation.. As the different 
component parts of the equatorial inftrument are now be- 
come familiar to the reader, who has perufed the preceding 
deferiptions, we fhall fatisfy ourfelves with a brief detail, 
unaccompanied by alphabetical references to the drawing, 
which prefents a perfpetive view of all the leading fea- 
tures. 

The horary or equatorial circle, without centre or radii, 
occupies the middle part of the inftrument ; and is held in 
its proper place by eight conical tubes of brafs, four above 
and four below, which converge re[pectively towards the 
upper and lower poles, and which ftand at the diitance of a 
quadrant from each other. A ftrong and light frame is 
thus formed of the fhape of two fimilar cones joining 
their bafes at the horary circle, and connefted near their 
fummits by two pieces of metal that terminate each with a 
hollow cylinder of about two inches diameter; this frame 
is further braced by crefs conneCting tubes, as well as by 
fide braces, or props, in the manner fufficiently explained 
by the figure ; and the whole frame, thus firmly united, fup- 
plies the place of a revolving axis, and carries the horary 
circle round with it, when it is made to turn on its cylin- 
drical pivots. On thefe pivots the horary circle was finally 
turned true, after the frame was united and made faft in all 
its parts, fo that the excentricity of the circle, if it had 
any previoufly, was done away, by being turned on its own 
ivots. The inferior end of the polar axis or frame is fup- 

potted by a folid ftone, about 30 inches above the floor, 
with which it has no conne4tion to produce unfteadinefs ; 
this ftone is capped by an apparatus of ftrong brafs work, 
in which is produced the adjuftment for bringing the inftru- 
Ment into the plane of the meridian, as well as that for 
giving the polar axis its proper elevation. ‘This lower end 

of the axis terminates in a hemifpherical button of hardened 
and finely polifhed fteel, which preffes endwife againft a 
a of agate, and is kept centrical by two rolters that 

an amgle to receive it on the lower part of the appa- 
ratus; all which contrivances may be readily conceived 
without more minute defcription. The fupport for the ele- 
vated pole confifts principally of a ftone pier, reaching 
from the ground to the centre of the inftrument ; but on 
it is firmly fixed a ftrong frame of wrought iron, fo con- 
'ftruéted as to turn its edges towards the telefcope hereafter 
deferibed, in every direction; otherwife it would obftruc 
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the field of view in elevations below the upper pole. The 
upper, gudgeon is received between two rollers fimilar to 
thofe below, except that thefe are perforated, as well as 
the gudgeons, in order that as little light as poflible may be 
intercepted when the telefcope is pointed to the pole. At 
about fix feet diftance from each other, in the eaft and wet 
line, upon the fame folid foundation that fupports the bear- 
ing ftone and pier, are firmly fixed two pillars of flone; 
each nearly three feet high; and on the tops of thefe are 
placed-faft two ftrong cones of brafs to fupport the micro- 
{copes for reading off the horary augles. The length 
of thefe two cones of brafs is fo proportioned as to corre- 
fpond to the effeGive length of one half of the frame, or 
polar axis, in its inclined flate, in all changes of tempe- 
rature, by which means the microfcopes preferve their re- 
lative fituations at the horary circle. This circle is divided 
into 5! {paces, or {paces of 20 feconds of time, upon its 
extreme or exterior edge, which was made broad for this 
purpofe, and the heads of the equatorial micrometers are fo 
divided as to fubdivide the faid fpaces into tenths of a 
fecond of time. The axes of the microfcopes of courfe are 
horizontal. At the tops of the conical parts of the pillars 
are adjuftments for moving the microfcopes ; one with re- 
{pe&t to perpendicular height, another with refpeé to the 
diftance of the exterior edges of the horary circle, anda 
third algng its plane. An apparatus alfo for quick or flow 
motion is attached to each of the cones in queftion, by 
means of which the inftrument may be fecurely fixed, either 
in the meridian, or in any other given polition, as it «res 
gards the meridian. The declination circle hkewife oc- 
cupies the middle of the frame, and has its centre precifely 
in the fame point that is the centre alfo of the horary circle, 
thefe two circles being concentric, but having their planes 
exaétly at right angles to each other, after the manner of 
the meridian and equatorial circles of a common ring-dial, 
when put into a ftate for ufe. The declination circle is 
double, or compofed of two complete circles united in 
feveral places by connecting pillars, and having each eight 
radii alfo conneéted in the fame manner, after being inferted 
into the common axis, which is of the fhape ofa double cone. 
The telefcope paffes through the bafes of the united cones 
of the axis, and has an aperture of 22 inches, confequently 
the connecting pillars are long enough to admit fuch 2 tele- 
{cope between the united circles, in which fituation it is not 
very eafily diftinguifhable in the figure. Itseye-piece, how- 
ever, is difcernible juft under the declination circle. It is 
44 inches long, and revolves within the horary circle ; con- 
fequently requires a diagonal or reflecting eye-piece when 
dire€ted to the equator, in which fituation the aperture ad- 
mits light enough, notwithftanding the interpofition of the 
horary circle. When the elevation is great, the head of 
the obferver muft neceffarily be admitted between two out 
of the four lower conical pillars of the frarse, which cir- 
cumftance points out the feale of magnitude on which an 
inftrument of this conftruétion ought to be made, to be 
ufeful at all degrees of elevation of the telefcope. The te- 
lefcope has various magnifying powers, which may be ufed 
according to circumftances, Two oppofite quadrantal arcs 
of the horary circle have chord-bars parallel to each other, 
at the middle points of both which are fockets for the gud- 
geons of the declination axis to work in as their fupports; 
which bearings made the braces of the frame and horary 
circle effentiall neceflary to give flrength and firmnels to 
the whole. he declination axis, which is about three 
feet long, has an adjultment at one end for fetting it at 
right angles to the polar axis, and carries alfo a very fens 
fible fpirit-level parallel to ee 3 with another of a : 
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the telefcope is likewife furnifhed, which it cannot be necef- 
fary to particularize further, after our former defcriptions 
of {pirit-levels, except that in thofe the adjuftment {crews 
had divided heads, whereas in thefe there are divided 
fcales of ivory, by meansof which the half differences can 
be accurately eftimated to the fradion of a fecond. "Vhe 
declination circle is divided into fpaces of 5’, which are 
again fubdivided by the microfcopic micrometers into 
minutes and fingle feconds. One of thefe microfcopes is 
feen above the horary circle and the other below, but both 
are fupported by it, and point horizontally to oppofite 
points of the declination circle, as one of the others is feen 
at the top of one of the pillars pointing to the exterior 
edge of the horary circle. ‘The apparatus for quick or 
flow motion, to govern the declination circle, is attached 
to the lower part of the frame, or polar axis, as reprefeuted 
in the figure. The excellence of this inftrument has been 
fully eftablifhed in public eftimation, bythe ufe that has 
been made by Mr. Pond of the Armagh obfervations, taken 
with it in 1797, when he formed his catalogue of fome of 
the priucipal ftars, as we have already {tated ; in which cata- 
logue (fee our article DecLination,) it will be feen that 
the accuracy of its meafures accord very nearly with the 
refults derived from an average of the beft modern inftru- 
ments : and we may add, that the coincidence would doubt- 
lefs have been {till more remarkable, had not the divifions, 
which are by dots, been injured by an accident. Ann intenfe 
froft, to which the initrument was expofed at the top of the 
maker’s houfe, covered it with black fpots, and corroded its 
furface fo as almoit to obliterate the dividing points, which 
were neceflarily enlarged by hand, and of courfe might be 

“altered alittle by this manual operation, however carefully 
performed. The divifions of the other circle met alfo with 
an accident at the other fide of the water, which, though 
of a different nature, has rendered the divifions lefs correé&t 
than they were at firft. Befides which, two other circum- 
ftances ought alfo to be named as drawbacks in this inftru- 
ment, when compared with the circular inftruments with 
which it has been contrafted, namely, its verifications were 
not made with a plumb-line ; and its polar pofition may be 
-eonfidered as fomewhat unfavourable for taking declinations 
with the utmoft nicety ; ‘but notwithftanding all thefe de- 
duétions, the accurate performance of the tmitrument has 
ftood the teft of a rigid comparifon with the inftruments of 
three modern obfervatories. 

Adjufiments.—1. Turn the wire-plate round, if neceffary, 
fo as to make the middle vertical wire continue, through- 
-out the whole field of view, on fome diftant and well defined 
point, while the telefcope is elevated or depreffed as it turns 
on the axis of the declination circle, to which the wire will 
in that cafe be perpendicular. 

2. Slide the objed-gla/s of the telefcope in or ont, while 
you view a flar of the fecand magnitude, until the parallax 
of the wires is taken off, that is, until the vifion is as diftinét 
as poffible. 

3. To adjuft the Jevel of the declination azis. By the 
‘motion round the polar axis bring the bubble of the level 
to the middle of the tube, and in this fituation make its 
{cales or indices to coincide with both its ends; turn the 
Jevel, end for end, and if it now ftand in the middle, as be- 
fore, the axis is level; if not, alter one half of the devia- 
‘tion from the truth by a flight motion round the polar axis, 
and the other half by the ferews of the level itfelf ; and re- 
peat thefe reStifications till the bubble will ftand always in 
the middle of the tube when its ends are reverfed. But the 
abubble of a hanging level may alfo require a lateral adjuit- 

‘ ment ; to examine it in this refpeét, turn it round on its 

own axis a little, andif the bubble has a tendency to go to 
either end of the tube it mutt be reétified by the fide {crews 
till this tendency is removed, and then if the bubble will 
yet bear reverfing, the level is properly adjufted. 

4. To adjult the pivot-Aoles of the level parallel to the 
axis of the declination-circle, and the axis horizontal; bring 
the bubble of the level to the indices on the tube, with the 
level above the axis, by moving the inftrument round the 
polar, axis; then turn the decliration-circle half round till 
the Jevel is under its axis, and if the bubble now fettles to 
the middle, as pointed out by the indices, the level is right; 
if not, alter one half of the error by turning the polar axis 
round, and the other half by the two fcrews that govern 
the pivot-hole; in the next place turn the telefeope 90° 
round the declination-axis, and by the ferews that govern 
the other pivot-hole, briny the bubble to the indices, and 
the axis will be horizontal, as well as the pivot-holes parallel 
to it in all direG@ions; for when the level itfelf is adjufted, 
as above direéted, it is evident that if the bubble keeps its 
place at fhe indices during a revolution of the declination- 
circle, the axis itfelf mutt neceflarily be horizontal. 

5. To fet the declination-axis at right angles to the polar 
axiz, We may ufe the level itfelf inftead of the declination- 
axis, after it has been fet parallel thereto as juft direéted ; 
for this purpofe, bring the bubble to the indices by moving 
round the polar axis, and bifect oppofite points of the 
equatorial circle by the two wires of the microfcopes ; turn 
the inftrument exaétly half round by the help of the micro- 
{copes fo adjufted, and if the bubble now {fettles to the in- 
dices, the two axes are at right angles to each other ; if 
not, alter one half of the error by the flow motion of the 
polar axis, effected by the equatorial tangent ferew, and 
the other half by the two {crews at one end of the declina- 
tion-axis adapted for this purpofe. 

6. To fet the line of collimation true in right afcenfion, 
let the bubble be brought to the middle of the tube, or to 
the indices as in the laft adjuftment, and look at any well- 
defined fmall objeé&t near the horizon, as bife&ted by the 
middle vertical wire; then having noted this mark, turn 
the inftrument half round the polar axis, as indicated either 
‘by the level or equatorial microfcopes, which are now ad- 
jufted to do the fame thing ; and when the telefcope is 
turned back round the declination-axis, note if the fame 
obje& or mark be interfeéted as before, if not, alter one 
half of the deviation by the equatorial tangent ferew, and 
the other half by moving the wires of the eye-piece in the 
telefcope; thus when the fame mark is bifeéted by the 
middle vertical wire, in reverfed pofitions of the telefcope, 
the line of collimation will be right with refpe& to right 
afcenfion. 

7+ To place the indices of the declination-circle to read 
polar diflances truly. Before we defcribe this adjuftment, 
it may be proper to remark, that the microfcopes tliemfelves 
of this circle have each three feparate adjuftments, the firlt, 
that which alters the power by altering the diftance of the 
objeé lens, fo as to make one minute on the circle equal to 
a revolution of the micrometer {crew ; the fecond, that which 
produces diftin& vifion by varying the diftance of the en- 
tire microfcope from the divifions of the cirzle; and the 
third, that which places zero on the {cale of minutes to 
agree with zero on the declination-circle, and alfo zero on the 
{cale of feconds, to agree with zero on the f{cale of minutes, 
as effected by the head of the micrometer being made to turn 
independently of the fcrew. Thefe minor adjultments being 
underltood, point the telefcope to any diftant land objet, and 
let the middle horizontal wire bife& it, and read off the polar 
diftances fhewn by the indices, and take half their fum; make. 

I the 
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the fame obfervation when the infirument is turned half 
round the polur axis, and take another mean of the angles 
now fhewn by the oppofite indices; fubtra& the former 
mean from 180°, and add the difference:to the latter mean, 
and half of this fum is the angular diftance from the pole of 
the inftrument, to which quantity the indices mutt be put 
within the exa€tnefs of a minute or fo, as this procefs mutt 
hitherto be confidered as an approximation only; repeat 
the operation we have defcribed of obtaining two means of 
polar diftances more accurately by ufing the fcales of mi- 
nutes and feconds; thus, read off by the indices the quan- 
tity to the divifion next below the fub-divifions to be mea- 
fured by the fcales; then turn the micrometer head till the 
wire of themicrofcope bifeéts the next following point, taking 
care to count the notches pafled ever as minutes, and the 
feconds and parts on the micrometer {cale to be added to 
the quantity given by the indices alone ; and the /upplement 
of the mean of the two meafures by the microfcopes, added 
to the mean read off in the fame way, when turned half round 
the polar axis, being divided by two, will give the true 
angle from the pole of the inftrumeni ; and the fcale of mi- 
nutes, as well as fcale of feconds on the micrometer head, 
mutt be finally adjufted thereto. 

8. To place the declination-level paralletto the line of col- 
imation of the telefcope, bring the declination-axis level, 
or nearly fo, and let the bubble of the declination-leve! be 
brought to the middle of its tube, by the motion round the 

* 

polar axis, and let the indices be put to its ends; turn the 
level a {mall quantity round its own axis, and try if the 
bubble has any tendency to either end; if it has, adjuft it 
laterally by the {crews that move one of its pivots fideways, 
till it is right in this refpect; now reverfe the level, afd if 
the bubble docs not ftand in the middle, alter one half the 
error by moving the telefcope in declination, by means of 
its {crew for flaw motion, and the other half by, the fggews 
that govern the pivots of the level, and the level itfelr*will 
then be adjufted. In this fituation of things look for fome 
obje& in the centre of the ficld of the telefeope, and note 
it; turn the initrument half round the polar axis, and as 
much round the declination-axis as to bring the telefcope 
exatly to the fame obje&t again; if the bubble now ftands 
in the middle, the adjuftment is right, bat if otherwife, one 
half of the error muit be altered by the motion of the tele- 
{cope in declination, and the other half by altering the pivot- 
hole of the level. Laftly, turn the initrument the {pace of 
fx hours round the polar axis, and adjutt the other pivot hole 
till the bubble ftands in the middle of its tube, and the ad. 
juftments are all complete, provided the polar axis of the in- 
itrnment be exactly parallel to the axis of the earth, which 
we have all along taken for granted, and which may be ef- 
fected by its own adjuftments as pointed out by an obferva- 
tion of a circum-polar itar, agreeably to our dire¢tions gives 
under our article Eguatarian Sefor- 
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N° I, TABLE of the Effe& of Refra@ion in North Polar Diflances 
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18.7 | 16.5 
18.7 | 16.5 . 12.3 

16.4 : 32.2.) LOsE 
16.3 12.2 | 1001 
16.2 . 12.1 | 10.0 

12.0 | 10.6 
11.4 | 10.2 
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EQUATORIAL, 
N°. TABLE of the Effeét of Parallax in North Polar Dillanee and Right AfcenGom 

The horizontal Parallax = 8".6 This correGtion ta always — 

Degrees of Altitude, 

Parallax in Right Atcerfion, x See. of Declination. 
This correGion is + on the Eaft, and ~ on the Wet fide of the Meridian. 

N° IIT. TABLE of the Effe& of Parallax-in North Polar D'ftance and Right Af enfion 
The horizontal Parallax being = 10". This correétion ts alway: — 

al and Degrees of Altitude. 
lorary. 

1.63 3.50 

Parallax in Right Aiceniov, x See. ot Dechination. 

This correGtion is + onthe Eaft, and — on the Welt fide of the Meridian. 

N*IV- TABLE of Natural Secants. 

2] oR Nat. Sec. | Deg. Nat. See. | Deg. [a Sec. | Deg. | Nat. Sec. | Deg. 

10403 31 11666 14596 61 
10457 32 11792 14663 62 

10535 33 T1924 T4945 63 
10576 34 12062 15243 64 
10642 35 12208 35557 65 

10711 36 12361 ‘ 15590 66 
10785 37 12521 16243 67 
10564 38 12690 ! 16626 68 
10946 39 12868 ‘ 17013 

11034 | 40 | 13054 ! 17434 

11126 41 13250 } 17883 
11223 42 13456 18361 
11326 43 13673 18871 
11434 | 44 | 13902 19416 
T1$47 45 14142 20000 

I 
2 

3 
4 

5 

6 
7 
8 

9 
° 



EQUATORIAL 
N° V. TABLE of the Corre@tion of the Time fhewn by an Equatorial on account of Refraction, when the Inftrument is 

not previoufly adjufted to the true Meridian, 

Degrees of Altitude, 

F Sec. | Sec. | Sec. Sec. | Sec. | Sec. Sec 
5 1338. | 241- | 161.3 | 118.9 | 94-2 | 74-9 43-7 

i 10 | 169, | 120. 80.7 | 5064 | 47-0 | 37-4 21. 
re° Lh pray 81. 54.3 | 40.0 | 31.8 | 25.2 14.7 
20 86, 61. 41-0 | 30.4 | 24.4 | 19.1 11.2 

25 70. 50. 93-4] 24.6 | 19-5 | 15-5 9. 
_ 3° 59% |. 42. 28.2 | 2066 } 16.4 | 13.0 7: 
35 51} 36. 24.4,| |18.0 | 14.3 | 11-4 6. 
40 46: oa 21.8] 16.0 | 12.7 | 10.1 5« 

45 41. | 30. ¥9.9 | 14.6} 11.8 | 9.2 5: 
50 38. 276 18.3 | 13-4 | 10.7 8.5 5. 
55 30. 26. 17.1 | ~ 22.6 | Tost 7-9 4e 
6c 34. 24. 16.2 | Lave 905 715 4: 

65 2. 23. 3595 | Ite4 | QoL 7.2 9 4. 
‘ 70 gle 22. 14.9 | 11.0 | 8.8) 4-69 8 | 4. 

80 30. 216 14.2 | 10.5 | 8.3 6.6 6.| 3. 

fefo) 20s 21. 14.0 | 10.3.1 8.2 6.5 5 3. 

x Secant of Declination. 

This Equation is— on the Eaft, and + on the Welt fide of the Meridian. 

sr VI. TABLE hhewing the Corre@tion of the Meridian Line found by an Equatorial, arifing from the Effect of 
Refraétion, in Minutes and Decimals. 

Degrees of Altitude. 

20° 25° 30° 35° 40° 45 50° 60° 70° 80° 

i i ’ : 1 ‘ j j ‘ 
g.8 | 21.9 | 18.3 | 15.5 | 12.6 | 10.9 | 9.2 | 6.3 | 4.0 | 23 
4.8 | 11-4 gsi 74 6.2 5-4 | 4.5 | 3-1 | 200 | IE 

OF 75 59 5:0. hod 3-5 f 320 | 2-0 | ToZ-} Ong 
y-2=| .-5<5) | dedi |. g-guk | 3.0 206 | 2.2 | 165,| 1-0 | O05 

5.6 4.3 3-4 2.9 2.4 zo} 1.7 | 1.2 | 6.8 | 0-4 
4:5 34 2.8 225 1.9 1.6 | 1.4 | 0.9 | 0.6 | ©.3 
3.7 2.8 2.3 1.9 1.6 1.3 | rr | 0.8 | O.5 | 0.3 
Bek 2.4 1.9 1.6 1.3 I.I | 0.9 | 0.6 |-0.4 } 0-2 

1.1 0.9 0.8 0.7 | 0.5 | 4 | 2 | OT 
0.9 0.8 0.6 0.5 | O4 | 0.3 | O-2 | OT 

1.2 0.9 0.8 0.8 0.5 0.4 | 0.3 | 0.2 | O.2 | OF 
0.9 0.7 0.6 0.5 0.4 0.3 | 0.3 | 0.2 |-0.1 | OI 
On5 O.4 0.3 0.2 0.2 o.2 | Or | oO: [ Orr tO.0 
0.0 0.0 e.0 | 0.0 | 0.0 0.0° | 0.0 | 0.0 | 0.0 | o.0 

x Secant of the Altitude. 

Note. If the obiervation is on the ae i fide of the Meridian, then is thetrue Meridian fo many minutes to the eat 
welt 

ef that found bythe. Inframent, —...---~ - - 



EQUATORIAL. 

N° VII. TABLE of the Effeé& of Refraétion in Right Afcenfion in Time, when the Equatorial is adjufted to the 
Meridian. 

Degrees of Altitude, 

Ga a 10° 15° 20° CPR exo hac? Wao? 

Sec. | Sec. | Sec. | Sec. | Sec. | Sec. | Sec. | Sec. | Sec. | Sec 
3.5 2.5 1.8 1.2 0.9 0.7 06 | 0.5 | O4 | 0.3 
6.9 ir 3.7 25 1.8 1.4 11+] o1:9'| 0:8) (0.7 

10.3 7.6 54. 3.6 2.7 2.1 ee ee Go Me) 
13.5, | 10.0 aed 4.8 3.5 2.8 | stomaton| m4 |ur 

16.6 | 12.3 &.8 |. 5.9 4.3 | 3.4 27° | 2.31 1.9} 1.6] 13 0.6 
197) 14.6 | 10:5 7.0 5.2 4.3 a3 SHAMS IST MICA Te 7s | ALT (PICs 
22a 1682) er2o 5.0 59 Ane at og. ra" ROn a.) mB Fg | ess 
25.4. )or8.6) | 13.5 g.o 6.7 5.2 Ae Vga 9.9" | 2. 0 a a Sea CORA) 

28.0 | 20.7 | 14.9 9.9 73 yr, HGP PRIM aga ra tT NR Ia sO Teo 
3033) [s2ze5 es TOIT poro.7 7.9 6.2 ‘G-Osat Alain) (eam ooze Q elt <5 Olt REG; Ger ak 
32.41 '12430-)°17.2. | TIS 8.5 6.7 533 Auge ghee ee 19917 | IB Ted 
34.2 | 25 igi fsrSir yo D2sx 5.9 7.0 eS Ay ager gah hha 1s s8ulh mee 

a ey — fis 

5.9% {265° | 19.0;'} 12.8 9:3 7.4! QO) | 4.9%)" 4:2°4°°3.5 | 92.9 | 2.0 | 1.3 
BPO8 VET] TO.700 ZiT 7 a GRE GRD ASS IB see RCO? are | Beg 
39.6 |228.9.} 207) |°13.8-} 10.7 8.0 6.5 Feel eT] bacco ae Seman I ea.) bone, 4 
39.6 | 29.3 1.0-}'14.0 | 10.3 8.2 6.9) WorgA] Og. le gB 3.2 | ateh | 1.4 

x Secant of Declination. 
This Corre&tion is — on the Eaft, and + on the Weft fide of the Meridian. 

N° VIII TABLE of the Eff-@ of Refraétion in Declination when the Equatorial is adjufted to the Meridian. 
TR SE ES BE RA ER A A RP SN EY 

\ngle of 
he ver- . 
cal with Degrees of Altitude. 
he ho- 
rary Cir- 

cle. 

Mtoe hs dy 9h 8 lelader ie PA | PB og? BO) 035% |. 40°) [.45%1,50° |e? | pom] Boe 

° / di iou Dy vn Al tall Deets / oul / 4“ /ou 44 dpi “ a “ “ u 

° AsO Osa 107 20.) 5 05 12 20.) 2nanul 2. 2.) 1 go.) ton | wi Bob rod abil a2 eral ro 
10 Paarl O AON 714 |G TT 2 or Zeal? O41 Tegzilsr 2o.).n 9 | 54) 48 | 99 lar ll to 
20 Tag 1.0 10.) O52.) 4 50). 3.57 2 20.4 155 |X 32).0 16] 24 183.) a5 Zt. |. 20,1. 0 
25 13 12 | 8 59| 6 3814.45 | 3 1012 20]1 so] sr 29/1 14] 1 2! 52] 44] 30].19] 9 

' 30 12 35-1 3 \33 | 5 20 | A 32.)3 2} 2 14) £45 / 1.25.) 1 10 }.o 459 49 | 42 | 29 | 18 9 
35 155)}8 616 0} 418) 2 52.) 2.7) 5.4o]1.20) £ 6) 0,56} 46} 39) 2 Lily 8 
40 eye gi | sn NB GT FAP Re eRe eae Bs Foe i iF Ver a ARTs Es WT TP a I Lie 
45 =a |g Oums LI 2 43.1 2 20. F £0 120.4% 91° 58.}.0 484 40:1 34 | 23] 15 7 

50 922) 6.201 4 42 1.3 22.) 2.55.) 4 go) 1181 5.534),.0,52 | 0 44 196,134 | Tilt ide) 0d 
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60 7.10) A 560.153 39, \.2 37:11 .45.0) LIB) Lo Ty) .0140),), O40, 1,0 34.)-29 4.24 | 16 | tar 5 
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EQUATORIAL 
Explication and Ufe of the Tables. . 

The three firit tables are particularly calculated for the 
ufe of a large equatorial inftrument, for the purpofe of 
clearing obfervations made with it from the effects of re- 
fraétion and parallax, when neither Dollond’s refraétion ap- 
paratus is ufed, nor the micrometer circle of Ramfden’s for 
adjufting the wire ufed in taking altitudes; but the four 
Jait are adapted more peculiarly for portable inflruments. 
They are copied from fir George Shuckburgh’s account in 
the Philofopbical TranfaSions, and, being adapted for all 

latituces, are a fuitable appendage to the deferiptions we 

have given of the different inftruments. 
Table I. gives the correétion of the refraGtion in north 

polar diftance, by entering it with the altitude at the top, 
and the angle of the horary and vertical circles on the left 
hand fide ; and in the common point of meeting is found a 
quantity in feconds and decimal parts, that is in all cafes to 
be added to the apparent polar diftance to give the ¢rue ; but 
if it be entered with the angle of the horary and yertical 
circle in the right hand column, it will give the re- 
fraction in right afcenfion, by multiplying the quantity 
here found by the fecant of the declination to be found ia 

Tab. IV., which is a readier operation than dividing by the 

cofine, and amounts to the fame thing. 
Table II. gives the effect of the fun’s parallax in right 

afcenfion and north polar diftance, and is to be entered with 

the fame arguments as Tab. I.; and the parallax in right 

afcenfion is to be multiplied by the fecant of the declination 

as before; the fun’s horizontal parallax being aflumed = 

8."6. 
Table ITI. isa fimilar table, only calculated to an ho- 

rizontal parallax of 10"; fo that whatever be the parallax 

of the fun or planets, this correétion may readily be found, 

almott by infpeétion, viz. by multiplying the tabular num. 

ber by the exaé&t quantity of parallax of the body obferved, 
and cutting off the décimal quantity. 

Table IV. contains the natural fecants to each degree, 

extra¢ted from Sherwin’s tables, to be ready for the ope- 
rations required above. 

Table V. gives the correction of the time ; viz. of the 
fun or ftar’s diftance from the meridian, as afcertained by a 
portable inftrument not previoufly adjufted to the meridian 5 
this quantity alfo is to be multiplied by the fecant of the 
declination. 
Table VI. gives the correétion of the meridian line in 

minutes and decimals, which may be near enough for port- 

able inftruments ; but the quantity here found mutt be mul- 
tiplied by the fecant of the altitude. 

Table VII. (like Table I.) is adapted to feconds of time, 
and gives the refraction in right afcenfion in terms fuited to 

fuch inftruments as have the equatorial circle divided into 

hours and minutes. 
Fable VIII., in like manner, gives the refration in 

declination. The arguments are the fame in all the tables. 
Thefe tables were con{tru€ted by fir G.S. in the year1774, 

for his own ufe, and were founded on the principles explained 
by the Hon. S. M‘Kenzie in fig. 4. 0f Plate XI1I., where 
IF is a portion of a vertical circle = the refraétion in al- 

titude; C Fa parallel to the equator; I C a portion of an 
horary circle = the refra&tion in declination, found by 

Tab. Iand Tab. VIII., the angle CI F, the angle of the 

horary and vertical circle ; C F the refraétion in right af- 
cenfion, found by Tab. I. and Tab. VII.; DI (a parallel to 

the horizon) the corre&tion of the meridian, found by 

Tab. VI.; and D F the correétion of the time, found by 

Tab. V ; and as I F will hardly ever be found to exceed 30’, 

thefe triangles have been confidered all as plane ; making due 

allowance, in the proportion of the fine to the radius, for 
the diftances of the ares D I, F C, and DF, from their 
refpective poles, which has been noticed at the foot of each 
table. The refraétion in altitude was taken from Mayer’s 
Tables, 1770, London ; which is ealculated for a denfity 
of the air exprefled by 29.6 inches of the barometer, and 
50° of Fahrenheit’s thermometer. 

Equatoriat Micrometer, is an apparatus applied to 
a telefcope, that has au equatorial motion, for the pur- 
pofe of meafuring fmall differences of right afcenfion and 
declination of any two heavenly bodies, that pafs either 
fucceffively, or at the fame time nearly, through the field 
of view, fo as to be both vifible at the fame elevation of 
the telefcope. This method requires no graduated circles 
with verniers or compound microfcopes, and yet is capable 
of great accuracy within certain limits of difference between 
the relative fituations of the bodies to be compared together; 
and if the right afceution and declination of one of the two 
obferved bodics be previoufly known with fufficient accura- 
cy, the place of the other can be determined therefrom by 
the obferved differences. The common wire micrometer 
has been long in ufe as an appendage to the eye-piece of a 
telefcope, and was ufed by Dr. Bradley in making altro- 
nomical obfervations, his manner of doing which was com- 
municated to the Royal Society in the year 1772 (vol. Ixii.) 
by Dr. Mafkelyne ; but as the telefcopes then in ufe were 
from ten to fifteen feet long, for want of the achromatic 
objef-glaffes, an equatorial motion was given, not frem one 
centre, but by means of fupporters at each end of the 
wooden tubes, fo contrived as to be manageable both ia 
altitude and azimuth ; which apparatus is ftull preferved at 
the Royal Obfervatory. The wircs of the micrometer 
have been adapted differently by different makers, fome 
making only one moveable, and fome more; but they all 
agreed in placing them in the focus of the eye-piece of the 
tclefcope. It is not, however, our intention to enter into 
a detail ia this place of all the different couftru@ions of the 
micrometer, as applied to various purpofes, but to confine 
ourfelves to a notice of thofe that have been more particu- 

larly applied to telefcopes having an equatorial motion. 
For the other conitructions, we refer to the article Micros 
METER. 

Soon after the difcovery of the properties of the achro- 
matic objeét-glafs of a telefcope had reduced the length 
of the aftronomical telefcope to a pertable fize, without 
diminifhing either its power or fize of its field of view, not 
only wete equatorial inftruments contrived of various con- 
ftru€tions, as we have already defcribed, but equatorial 
ftands for fimple telefcopes were invented, and continue to 
be in ufe with the beft telefcopes to the prefent day. To 
thefe telefcopes the micrometers are a very neceflary and 
ufeful appendage, inafmuch as they render it capable of 
being applied with advantage in afcertaining the right af- 
cenfion and declination of a comet, planet, or other body 
out of the meridian, when they happen to be near enough 
toa known body-to admit of being taken into the fame 
field of view without altering the elevation. Though the 
wire micrometer was firft invented, as applied to the focus 
of the eye-piece, and continues to be ufed in many inftru- 
ments, yet fince the invention of the achromatic objeGt-glafs, 
Dollond’s objeét-glafs micrometer has by fome aftronomers 
been preferred, or at leaft deemed equally ufeful, particu- 
pe when the crofs wires are alfo ufed in conjunétion, as 
defcribed by Dr. Mafkelyne in his paper on this fubje& read. 
to the Royal Society of London on Dec. 12, 1771, which 
was the year after Smeaton finithed his wire micrometer, 
that had been begun about forty years before, If we give 

an 



EQUATORIAL, 
an account of thefe two kinds of micrometers in fucceffion, 
the reader will perccive the varieties that may arife from 
them by flight deviations of conftruction. We will begin 
with Smeaton’s, as beingef prior origin. 
We are not aware that Mr. Smeaton has left behind him 

any perfpective drawing of his equatorial micrometer, 
though we have heard that there is an undeferibed fetch of 
ope among his papers, at prefent in the poffeffion of Mr, 
Lloyd; but there is a fection of one accompanying his 
paper read to the Royal Society of London on June 7, 
1787, which is fuflicient for explaining the principle of 
its application. Fig. 3. of Plate XII1. of Affronomical {nflru- 
ments, is the faid fection, as viewed from the eye-end of the 
telefcope. This micrometer,” fays the author, * is far- 
nifhed with five horary wires, denominated in their order, 
a, A, B, C, D, (B being the middle horary wire,) and 
the two declination wires are denominated A, B, each 
moveable by a feparate and independent micrometer-fcrew, 
from the outfide of the field to the centre, and a little be- 
yond it; fo that each wire can be moved into the place of 
the other, when at or near the centre.” ‘The field of view 
was only 1° 17’, avd the magnifying power as low as 20, 
with an eye glafs of 13 inch focus, and a double objeét-glafs 

*of 342 focal length ; notwithftanding the author calculates 
that a difference of only 2}"” may be read by fuch apparatus, 
which he concluded was near enough for any inflrument to 
read out of the meridian. In the conftru€tion of the fland 
every thing was done to enfure ftability of pofition at any 
given elevation, and the fruftum ef an hexagonal ftone was 
ufed as a pedettal, detached from the floor of the obferva- 
tory. With an apparatus fo fleady, it was not neceffary to 
confine the obfervations to two bodies, to be compared, 
whofe difference of right afcenfion was only a few minutes, 
but even hours could be admitted of for the interval of the 
fucceflive tranfits, provided the difference of the declina- 
tions did not exceed the interval between the two adjuttable 
crofs wires. The difference of the right afcenfions was 
eafily afcertained by a regulator‘or chronometer, meafuring 
the interval between the tranfits, and the diftance between 
the bodies as meafured by the interval between the crofs 
wires, gave the difference of the declinations. The 
firt trial of the fteadinefs and accuracy of this apparatus 
was made with Saturn and y Capricorni, from which it was 
found that the ftar had the fame right afcenfion and decli- 
nation, determined on two feparate evenings, at the diftance 
of 48 hours, though the inftrument had not been touched 
during the interval. But the principal obfervations noticed 
in the memoir, are thofe relating to the elongation of Mer- 
cuty, as taken from Sep. 23, to Oct. 13, 1786, the refult 
of which was, that at 5” 22" 35° mean time on Sep. 23, 
A.M. Mercury’s right afcenfion, deduced from a comparifon 
with a Orionis, was 163° 59' 21”, and his dechation north 
9° 44/25". Yor the particulars of the calculations and the 
tables of the obfervations, fee the Phil. ‘I'ranf. of 1787. 
Alfo for the manner in which a fimple telefeope may be 
made to move in an equatorial direétion, fee our article 
Eovaroriat Stand of a telefcope. 

The objeét-glafs micrometer of Dollond, of his moft 
improved conttruétion, is reprefented by Jig. 4. of Plate 
XII. agreeably to a drawing given in Mr, Dollond’s 
amaphlet that accompanies his equatorial inftrument, 
y the improvement, fays the author, this micrometer has 

received, it is rendered capable of being applied to tele~ 
feopes of {mall aperture ; the focal length of the objeét- 
Pity -being confiderably increafed, the icale by which the 
angles are meafured is much enlarged. By this increafe 
in the focal length of the obje(t-glafs of the micrometer, 

the perfection of the telefeope is lefs injured; but the 
greateft advantage that is derived from thie improvement, 
is the length of the fegments, which admit of the whole 
aperture of the telefeope, even in meafuring the largeft 
diameters of the fun or moon, and the object retains the 
fame brightnefs in meafuring the largett angles as in mea- 
furing the fmalleft. 

Notwithftanding thefe feveral advantages, the irflru- 
ment is greatly reduced in fize, as will appear by infpeé- 
ing the figure reprefenting the micrometer on the end of 
the telefcope ; the defeription ot which is as follows :— 

a and 4 are two, long fegments of an achromatic objeét- 
glafs, divided into feparate pieces by a diametrical line, 
and fitted into feparate frames, fo that by fliding one or 
both the fegments, they may be made to form in efleé& 
either one object-glafs or two, it being the property of 
half a well ground glafs to give as diftin@ an Image as 
the whole would do; the fegment a is,moved by turning 
the milled head c, and the fegment 4 is moved by turning 
the handle d. When an obfervation is to be made, it is 
generally known what number of minutes the angle will 
contain nearly ; fuppofe, for example, the diameter of the 
fun were to be meafured, which is known to be about 32'; 
move the fegment a till the index ¢ comes to 32 on the 
{cale ff, then looking through the telefcope, move the feg- 
ment 4, by turning the handle a till the circumferences of 
the two images, formed refpectively by the two fegments, 
are brought to touch one another externally, and the quan- 
tity that the fegments have moved will be meafured by the 
{cale gg, and vernier 4, by which an inch is divided into 
five hundred parts: the greateft exatnels is required in 
this fcale, as the angle is abfolutely to. be determined by 
the meafure taken with it; the feale tf being only of ufe 
to fet the fegment a, fo that in meafuring the angle by 
moving the fegment J, they may be both moved nearly the 
fame quantity. 

The handle i is to turn the micrometer round, to bring 
the line dividing the two fegments of the objeG-glafs into 
the plane pafling through the two obje&ts, whofe diftance 
is to be meafured. It is neceflary, in making obfervations 
with the micrometer, that the telefcope, when the mi- 
crometer is on, be adjufted to the moft perfed vifion of the 
obje& to be obferved, as a {mall error in this relpeét may 
occafion a confiderable difference in the obfervation. To 
find if there is any error in the adjuftment of the micro- 
meter fcale g ¢, turn the handle d, fo as to make the twa 
images perfectly unite, and the number fhewn by the feale 
and vernier will be the error of adjuttment, if there is 
any ; this error may either be allowed for in the obferva- 
tions, or be corrected by the vernier {crews at #. The 
object proper to be ufed for adjutting the focus of the 
telefcope with the micrometer on, may be any of the ce- 
leftial bodies, or fome diftant well defined land obje& ; but 
for adjufting the micrometer feale, the objet may be nearer, 
fuch as a printed paper at two or three hundred feet dif- 
tance, provided the tbesin be fir well adjutted to this ob- 
ject. A table is ufually given with the micrometer, which 
fhews the number of minutes and feconds aufwering to 
the divifions on the feale. When the micrometer is on 
the end of the tube of the telef{cope, it is 'neceffary that 
the {crew at the centre of motion be tight, otherwife, 
which is better, that there be a counterpoife at the eye-end 
to preferve the equilibrium in any elevation. Alfo, ag the 
objett-glafs of the micrometer is concave, the common fo. 
cus of the object-glafs of the telefcope end of it is length. 
ened, which cireumilance megs the tube of (he eye-glats 

[1 2 to 3H 
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to be longer than when the telefcope is ufed without the 
micrometer. 

The properties peculiarly afcribable to the two kinds of 
micrometers we have defcribed are, that the one at the fo- 
cus of the eye-glafs is adapted for meafuring the differences 
of right afcenfions and declinations of two bodies, one of 
which has its plane known; but the one placed at the ob- 
je&t end of the telefcope is calculated, by means of its gra- 
duated feale, to meafure abfolute fmall diiflances ; and the 
accuracy of its {cale may be brought to the teft by a com- 
parifon with a known interval between two flars or other 
diftant bodies. Dr. Mafkelyne, in the paper we have 
already noticed, has however fhewn how, by the addition 
of two crofg-wires in the focus, the differences of right 
‘afcenfions and declinations may alfo be meafured by Dol- 
lond’s micrometer, thus; ‘* Suppofe it be required to mea- 
fare the difference of right afcenfion and declination of two 
ftars, whofe difference of declination does not exceed the 
extent of the feale of the micrometer, and the diftance of 
the meridians pafling through the ftars does not exceed the 
femi-diameter of the field of view, turn the wires about ti!l 
the ‘weftern flar runs exa@ily along the crofs-wire by the 
diurnal motion; then feparate the two fegments of the 
divided objeét-glafs to a convenient diftance, and turn the 
micrometer about, by means of its proper handle, till the 
two images of the fame ftar, formed by the two fegments 
of the objeét-glafs, pafs the horary or vertical wire ‘at the 
fame inftant. Liaftly, partly by the feet-{crews of the 
ftand, and partly by the handle that feparates the fegment, 
caufe the fouthermoft image of the northermoft ftar, and 
the northermoft image of the fouthermoft ftar to appear 
both upon and run along the crofs or horizontal wire: the 
numbers ftanding upon the fcale of the micrometer will 
then fhew the difference of declination of the faid ftars ; 
and if the times be noted when they pafs fucceflively the 
horary or vertical wire, the difference of the two times 
will give the difference of their right afcenfions alfo.”? (See 
Phil. Tranf. vol. lxi. article xlix.) It was one of Dol- 
lond’s obje&-glafs micrometers, attached to an 18 inch 
reflecting telefeope by Short, and another attached to a 
two feet refle@or, that lieutenant (afterwards captain) J. 
Cook, of the Endeavour, and Mr. Charles Green; for- 
merly affiftant at the Royal Obfervatory, ufed in obferv- 
ing the tranfit of Venus over the fun’s dife on June 3, 
1769, in King George’s ifland, or Otaheite, in the South 
fea, as recorded in the fame volume of the Philefophical 
Tranfadtions. 

For an acceunt of the hiftory of the micrometer, and 
its various conftru@tions by different artifts and ingenious 
men, fee the article MicromeTeEr. 

Egouvaroriat Secor, an inftrument fometimes ufed in 
Praéical Aflronomy. This inftrument was invented by Mr. 
George Graham, F. R. 5S. for meafuring greater differences 
of right afcenfion and declination of a heavenly body, as com- 
pared with another body, than the equatorial micrometer 
alone will give, and may be made of any convenient dimen- 
fions. One of thefe inftruments made by Mr. Graham, is 
yet preferved at the Royal Obfervatory at Greenwich, 
and is occaficnally employed to determine the right afcen- 
fions and declinations of a comet or other body out of the 
meridian, for doing which it is ftill found to be ferviceable. 
Door Robert Smith has defcribed the principle and con- 
ftru&tion of Graham’s fe&tor, inthe year 1738, and Mr. B. 
Martin copied the account verbatim in his magazine, from 
one or other of which authors the different di€tionaries 
have their defcription tranferibed. 

Graham's Equatorial SeGor.—In juttice to the contriver 
BB k 

of the equatorial feétor, we propofe to deferibe it agreeabl 
to its obging) conttruction ie as we have caufed the dit 
ferent parts of the.drawings, as given by Dr, Smith, to 
be thrown into one, perfpective inftrument, it becomes ne- 
ceflary to vary the detail accordingly. Fig. 1. of Plate 
XILI. (of Afron. Joftr.) is a perfpective view of the prin- 
cipal parts of the fector lying in its inclined ftand or bed, 
which we have fuppofed to be firmly fixed to a floping pe- 
deftal, exaétly parallel.to the earth’s axis. This tndlived 
bed, A B, is a {trong brazen plate or bar, turned up at the 
ends in a perpendicular direction at C and D; the lower 
end C has a ferew, entering it from below, flrong enough 
to bear the inferior end of the fe€tor’s axis E F G, the 
conical hole made in the end of the latter at E, reiting 
on the conical point of the former; the upper end D 
has a flit in it, into which the axis is demitted at the 
cylindrical part F, below the circular plate H attached 
to the axis. The whole length of the axis is 18 inches, 
of which the fquare part EF is 12. On the pofterior 
part of the bent end D of the inclined fupporting plate 
A B, is a clamp I, turning on two pivots, fo that it 
may be elevated or deprefled without turning round in an 
equatorial diretion ; this clamp fixes the circular plate H, 
in any given place ou its edge from turning round, but 
adapts itfelf to the plate, fo as to prefs equally on both fur- 
faces, by means of its vertical motion on pivots; confe- 
quently the axis E F G, to which the plate H is attached, 
may have a motion like the polar axis of the earth when 
wanted, and may be firmly fixed by the clamp aéting on its 
plate in any given fituation. At the fuperior end G of the 
axis is fixed another circular brazen plate K L on one of the 
flat fides of the {quared axis, and having a motion round a 
pin with ferews and a tightening collar; on this plate a 
crofs of brafs is {crewed fait, compofed of four bars at 
right angles to each other, two of which bars conftitute 
an inverted cock, on the ‘bent parts of this the long 
radial bar M N is fixed, which is made ftrong by an edge- 
bar on its under fide. Whenever, therefore, the circular plate 
K L moves round its central pin at G, the radial bar, 
carried by it, partakes of its motion, and vice ver/a ; this 
plate has alfo a clamp O, fimilar to the clamp I in every 
refpe&, by which it may be made fteady in aay given 
fituation. The length of the radial bar is 24 feet, and its 
breadth at M and N 14 and 2 inchesrefpeGtively: at N is a 
{mall arch of a circle, 6 inches long and 13 broad, gradu- 
ated into 10°, and fubdivided into quarters, that read and 
are figured both ways. Upon this radial bar is mounted 
atelefcope P, of 24 feet in length, moveable on the point 
M, asan axis of motion, near the objeét-end, and haying a. 
vernier- near the eye-end with 16 quarters of a degree. 
divided into fifteen equal parts, fo as to read off exa& 
minutes. This vernier is moved by the nut of an endlefs 
{crew Q, that is adapted as af apparatus for faft or flow. 
motion, in the ufual way. The diameters of the two cir- 
cular plates are each 5 inches, and the plates are ftrong 
enough to hold the telefcope in any given pofition that an- 
obferved body may require. we tS 

The polar axis E F G of this inftrument muft be placed 
truly in the meridian and parallel to the earth’s axis, whieh 
may be done by bringing the telefcope-parallel to the axis” 
itfelf, and, after fixing it, by follewing a circumpolar itar 
therewith, and noting the apparent path as it reipeéts the 
interfeGtion of the crofs-wires of the telefcope : ihe devi-- 
ation above or below the crofs-wire will point out the error” 
of elevation of the axis; and the difference in the times of 
the itar’s paflage through the two femicircles, eaft-and weit 

refpectively, will difcover the deviation from the meridian 
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line; then half thefe errors may be corre&ted by the {crews 
that fix the inclined bar A B to the pedettal, and the other 
half by altering the pofition of the telefcope, till, after 
feveral fucceflive trials, the ftar will accompany the inter- 
fection of the wires through its entire circle. It is necef- 
fary, however, that the polar axis be placed, by means of 
a fmall quadrant or other fuch contrivance, very nearly in 
its proper degree of elevation, as well as nearly in the meri- 
dian on the pedeftal previoufly to the adjuftment by a cir- 
cumpolar ftar. It is alfo neceflary that the line of collima- 
tion of the telefcope be parallel to the plane of the feétor, 
as well as the latter at right angles to the circular plate H, 
which reprefents the equator ; the former may have its truth 
examined by a diftant plumb-line fufpended in a vertical 
pofition; for if the interfection of the crofs-wires of the 
telefcope will pafs along this line, when the plane of the 
fector is vertical, and when the telefcope derives its motion 
from the {crew of the vernier alone, it may be concluded 
that the line of collimation is parallel to the plane of the 
feGtor; but the plane of the fector itfelf mutt be previoufly 
fet right, as it regards the equatorial plate H, by the {crews 
that fix it to the inverted cock of the crofs, attached to the 
circular plate K L. From a confideration of this inftru- 
ment, as we have defcribed it, it is obvious, that, provided 
the telefeope, thus having a polar motion and bearing a 
graduated fector, be made perfeCily fteady, and placedun 
the true direction of an hour circle in the heavens, the dif- 
ference of declination of any two bodies in the celeftial 
‘regions, that does not exceed the exteut of the fe&tor’s 
limb, may be meafured to the accuracy of a minute of 
f{pace, and that whether the two bodies pals the telefcope 
together or fucceflively, provided the elevation of the 
telefcope does not vary in the meantime ; and alfo the dif- 
ference of right afcenfion of any two bodies, fimilarly 
fituated, may be had by noting the difference of fiderial 
time, (by a regulator,) of their paflages over the horary 
wire; provided the fituation of the fector itfelf does not 
alter while the telefcope is raifed or deprefled = but much of 
the accurary of the refultswill depend on the fteadinefs of the 
parts that are clamped. Were the equatorial fector to be 
conttruéted at this time, the reading by a microfcopic micro- 
meter would greatly enlarge the powers of this initrument. 

« But however well adapted this inftrument may be to 
the purpofes for which it was intended,” fays profeffor 
Vince (Treatife on Praét. Attron. p. 141, and fec. 7.) 

yet it will not conveniently admit of a large telefcope ; 
Dr. Mafkelyne, therefore, theught of a conftruction which 

would admit of one of a larger fize, and which has, be- 
fides, feveral other advantages in refpect to the adjuft- 
ments, as will be evident when we come to deferibe them. 
The inftrument was made by Mr. Siffon, the conftruétion 
of which we will firft deferibe, and then proceed to its ad- 
juftments.”” ; 

Equatorial feGor by Mr. Jonathan Siffon —A B, in fig. 1. 
of Plate KV1L. (of Aflron. Inf.) is a polar axis, HI a 
circle fixed upon, and at a fimall diftance from it, on the 
centre of which is an axis, about which the telefcope C D 

turns, carrying the indices a, 4, each having a vernier which 
fubdivides to minutes, and the circle is graduated to fhew 
north polar diftances ; this, which is called the crofs axis, 
goes through A B into a fixed cafe IE. on the other fide, 
and is moveable by a {crew ¢ in order to fix it perpendicular 
to the polar axis: L M is an are of 22° fixed upon A B, 
and concentric with H I;. vw is a vernier whofe arm K 
may be {crewed to the axis on which the telefcope turns, 
and confequently in that cafe will turn with it, but if the 
ferews be releafed, the telefcope will turn without it. 

NO PQ is a brafs frame, the two ends of which, ON, 
PQ, confift of two pieces, one of which gors over the are 
LM, and the other under, fo that by means of two ferews 
at y and x to prefs them together, the frame may be fixed 
to’ the arc, in which cafe the ferew cd, pafling through a 
nut at s on the arm K, will move the vernier vw; V isa 
brafs circle graduated on the edge, and moveable with the 
ferew cd, againft which is fixed a piece of brafs r as an in- 
dex ; W isa piece of brafs fixed on an immoveable piece of 
wood, on which is another piece not feen to receive the end 
of the axis B, and in which it turns, and this piece is move- 
able eaft.or weft by a ferew of adjuftment ; the end turns ia 
a brafs focket e 7; moveable by a fcrew'l in order to alter 
the inclination of the axis A B, and thence adjuit it to the 
latitude ; R S-is an equatorial circle fixed perpendicular to 
AB, having a vernier mn; this circle is divided into 24 
hours, and each hour into minutes, and the vernier fubdi- 
vides into feconds. 

The adjuftments are three; firft, to fet AB parallel 
to the earth’s axis; fecondly, to adjuft the line of colli- 
mation parallel to the circle HI; thirdly, to adjuit the 
crofs axis perpendicular to the polar axis. The firft adjuft- 
ment confifts of two parts, to fet the axis at the proper 
angle, and to place it in the plane of the meridian. Now 
to adjuft the axis to an angle equal to the latitude of the 
place, the inftrument is fuppofed to be at firft fixed as 
nearly as poffible to the true angle, and then the error is 
to be corrected by adjuftment ; to do which, turn about the 
polar axis until the circle H I becomes perpendicular to the 
horizon, and dire the horizontal wire of the telefcope to 
the pole ftar, or any other whofe polar diftance is known, 
when it comes above or below the pole; then turn the 
axis half round (which is fhewn on the equatorial circle) ; 
in which cafe the circle becomes perpendicular to the ho- 
rizon again; then if the axis be at the proper angle, it is” 
manifeit that the telefcope is now directed to a point as 
much below or above the pole as it was above or below be- 
fore, that is, to the polar diitance of the ftar increafed 
or diminifhed by the refraction of the ftar at the firft obfer- 
vation; hence, if we turn the telefcope till the ftar be 
again obferved at the fame wire, the indices a, , will have 
moved over twice the refraction, Mippofing the ftar to 
be fo near to the pole, that the refraétion may be confi- 
dered the fame both above and below ; for ifthe ftar be firft 
obferved above, its apparent place is above the true, and 
therefore if the telefcope and ftar revolve about the axis 
till they come below, the tclefoope is now direéted to a 
point below the true place by the refraion, and as the ap- 
parent place is now above the true place by refraction, the 
telefeope is directed to a point diftant: from. the apparent. 
place of the ftar by twice the refraction; but if it do not 
move over twice that diftance, then half the difference is the 
error of the angle of the elevation of the axis ; move the 
telefcope therefore through twice the diftance which the 
indices a or 4 will thew, then turn the telefcope, and bring 
it half way to the (lar, and by the ferew T bring the flar 
to the wire, and the axis is adjufted to an angle equal to- 
the latitude of the place; in the fame manner we deter- 
mine whether the axis be in the plane of the meridian, by 
obferving the ftar in the equator, either in the eait or wett, 
and then turning the axis half round, if the axis be rightly 

_adjufted to the meridian, the telefcope muft be moved 
180° in order to bring the thar to the fame wire ; hence if 
the telefcope do defcribe 180° the axis is right; if not, 
half the difference is the error; move, therefore, the tele- 
{cope through 180, and then by turning it bring it half 
way to the ftar, and by the ferew at top out of fight 

bring 
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bring it the other half, and the polar axis is truly adjufled. 
Secondly, to adjuft the line of collimation parallel to the 
circle H I. Obferve a ftar in the equator, and note the 
time of its tranfit over the middle wire of the telefcope by 
a clock, adjuft it to fiderial time, and note alfo the time 
fhewn by the vernier mon the hour circle RS; tura 
the polar axis half way round according to the order of the 
figures on the hour circle RS, and the vernier fhews a 
difference of 12 hours; now as the line of collimation is 
firft dire@ed to the equator, it muit be perpendicular to 
the polar axis, and therefore by turning the polar axis 
about, it muft continue to be direcicd to the equator, 
whether or not it be parallel to the plane of the circle 
HI; and if this could be done, aud the telefcope turned 
about, and the obferyation repeated without lofs of time, 
the ftar would appear on the fame wire, provided the line 
of collimation were parallel tu the plane of the cirele H I, 
for then the line of collimation in tie fecond obfervation — 
being parallel to what it was in the firft, it mult be di- 
reéted to the fame point in the heavens, the telefeope being 
turned half round; but as this operation will take up 

fome time, the polar axis muft be turned a little more than 

half round in order to bring the {tar to tne fame wire, and 

the vernier would point out the fame difference of times as 

the clock fhews in the interval of the obfervations ; but if 

thefe differences of times fhewn by the clock and the hour 

circle be not equal, the line of collimation is not parallel to 
the plane of the circle, and half that inequality of times is 

the error, which mutt be corrected by the adjuftment for that 

purpofe. Thirdly, to adjutt the crofs axis perpendicular to 
the polar axis, or to the line of collimation. By the laft adjuft- 
ment, the line of collimation was made to move in a plane ; 
therefore, if that plane be adjufted to the polar axis, the 

line of collimation will defcribe a fecondary to the equator, 
On this fuppofition, if we take a flar of any declivation, 

and note the time of its tranfit over the middle wire by the 
clock, and alfo the hour on the hour circle; then turn the 

polar axis half round, and obferve again as in the la{t pofition, 

and the differences of the times of the two obfervations fhewn 
by the clock, and on the hour circle diminifhed by 12, mutt be 
equal; but if the line of collimation do not defcribe a fe- 
condary, the differences will not be equal. To correat, 
therefore, this error, let E Q, fig. 2. Plate XVII. be the 
equator, E P Q a great circle pafling through the pole 1p 
E F Q the great circle deferibed by the line of collimation, 
and let the telefcope be directed to a itar at 4, and let dby- 
be a portion of its parallel, take ad = a4, and draw the 
Secondaries P dm, Pbc. Now it is manifeft, that if we 
turn the polar axis half round, the plane E ¥ Q will then 
lie as much on the contrary fide of E PQ; and, therefore, 
when the telefeope is direéted to the ftar’s parallel, it will 
cut it at J, and half mC, or Ec, is the error of right afcen- 
fion. Note the time on the hour circle, and continue to 

turn (in the prefent inftance) the polar axis until the ftar, 

now at x,.on account of its motion, be again brought to the 
middle wire, and note again the time on the hour circle, 

and we have the difference mr fhewn by the hour citcle, 
from which fubtraét the time cr, fhewn by the clock be- 

‘tween the obfervations, and we have mC, the half of which 

is Ec. Now the ftar being on the middle wire, move the 

polar axis fo as to caufe the hour circle to move through an 

are rs equal to Ec, and by the {crew g, fig. 1, alter the pofi- 
tion of the crofs axis, and confequently of the plane E F Q 
till the ftar appears again on the fame wire, moving, if ne- 
ceflary, the telefcope on the circle H I to bring the ftar into 

the field; and then as y x = a@ J, the line of collimation 

would have been corretted fo as to make it pafs through P, 

and the adjuftment would have been truly made, provided 
the ftar had not moved in the time of this laft operation, 
Corre& again, therefore, and you will get the line “sf collima- 
tion to deferibe a fecondary to the equator, when the tele- 
{cope is moved on the circle HI. Thus the inflrument is 
adjufted for ufe. 

Lo find any obje& in the heavens, whofe right afcenfion and 
declination are known.—Find its diftance, at the time requir- 
ed, from the meridian in tle ufual way, and reduce it to 
fiderial time, and tura abo: t tie polar axis, that way the 
objec lies from the meridicn, until the hour circle points 
out that diltance of the tele‘cope from it; then turn the te- 
lefcope till the indices a, 6, fhew the polar diltance, and the 
object will be in the field of view. By this means we direét. 
the telefcope to a comet, or any other body whofe place is 
known, which is invifible to the naked eye. | 

Lo find the true place of a body, and trace out its path in 
the heavens.—Screw the index K to the crofs axis of the 
telefcope; bring the body upon the wire parallel to the 
equator, and take the time of its tranfit over the middle wire 
perpendicular to it, and note the degrees on the are L M, 
pointed out by the vernier v w; then if there be any 
known fixed {tar near its parallel, move the telefeope on 
the circle H I (the polar axis remaining fixed) to the tlar’s 
parallel, wait till the ftar enters the field of view, and make 
it run along the fame wire as the body did, and take the 
time of its tranfit at the middle wire, and the difference of 
thefe times will give the difference of their right afcenfions, 
and the difference of the arcs on L M, pointed out by the 
vernier v w at the times of the tranfits, gives the difference 
of their declinations ; hence the right Yonoe and decli- 
nation of the body is known, Continue thefe obfervations 
as long as the body is vilible, and you will get its path in 
the heavens. The utility and convenience of this method 
is, that we can at any time determine the place of a body 
without waiting for its coming to the meridian ; where, be- 
fides the inconvenience of waiting, an obfervation might be 
hindered by the badnefs of the weather, or the body might 
come to the meridian in the day-time, when it could not be 
feen. ‘ ! 

Aninftrument, fomewhat fimilar in conftruGtion, but with 
confiderable improvements, was begun by Mr. Bird in the 
laft year of his life, or the year preceding, for the obferva- 
tory at Oxford, and was finifhed by Mr. Troughton (the 
fenior) about the year 1773, by order of Mr, Bird’s execu- 
tors. We regret that we have not had the means, in due 
time, of obtaining a perlpeétive drawing of this inflrument, 
we: we might have gratified our readers with a deferiptioa 
of it. 

Eagvartortiau Stand of a teletcope is a contrivance for 
making a common telefcope follow a celeftial body in its 
apparent path along, or parallel to, the equator ; aud anfwers 
the purpofe of a polar axis of motion, while it adds but 
little to the expence of a fimple ftand for horizontal and 
vertical motions only. The thing required to be done to 
a common ftand, was to give the horizontal motion an equa- — 
torial direétion, and then the vertical motion, of itfelf, be- 
comes a motion in declination, or in an horary circle, as 
well out of, as in the meridian. Various methods have been 
devifed of effe€ting this purpofe in the fimpleft way; but 
the contrivance invented by Mr. Smeaton, ufually called 
Smeaton’s Block, and which has all the advantages of cheap- 
nefs, ftability and fimplicity, has been preferred to all 
others, and in our opinion merits a place, in our colleétion 
of aftronomical inftruments. 2 

Fig. 5. of Plate XIII. of dffron. Inft. is a reprefentation 
of an equatorial {tand of Smeaton’s conftru€tion, in which 

the 

h 
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the three legs are of mahogany, well braced together, and 

' fhortened at the lower extremities for the purpole of bring- 
ing them within the plate. The part @ 4, at the top of the 
legs, in the fhape of a blunt wedge, is of mahogany, and is 
fall to the legs; the other fimilar part ¢ d, above it, is alfo 
‘mahogany, and floped ¢xactly like the part a4; the two 
parts taken togetherave called the d/oct, the lower half of 
which is fixed, and the upper moveable on a {trong cylindri- 
cal piece of brafs fixed to the piece cd, at right angles to 
the line of feGtion, or plane of contact, and pafling through 
the piece a fo as to be fixed, when neceflary, by a finger 
ferew below the block, and within the jun¢tion of the three 
legs. The plane of conta& of the two halves of the block 
is fo floped as to make an angle exactly equal to one half 
of the co-latitude of the place of obfervation, with a hori- 
zontal line, in which the under-face of the block is fup- 
ofed to be by its pofition; but as the upper half of the 
ine is exaétly fimilar to the under one, its face, when in 
the prefent equatorial pofition, makes an angle with the ho- 
rizon equal to the whole co-latitude of the place ; ¢. e. when 
in the meridian, is coincident with the plane of the equator. 
When the part cd is turned half round, fo that the point 
d may coincide with the point a, and the point c with the 
point 4, the flopes of the two halves of the block are 
then reverfed, and the face of ¢d becomes horizontal : 
hence it appears that a motion of the half block ¢ d round 
its axis of motion, will carry any telefcope g, or other body, 

' placed on it parallel to its face, in the direétion of the equa- 
tor, provided it be placed in the metidian of the place when 
it has the greatelt elevation. Accordingly an axis of motion 
of a {mall graduated equatorial circle e is attached perpen- 
dicularly to the face of the half block ¢ d, round which the 
faid circle is moveable; and over this circle is mounted a 
graduated femicircle of declination f, or of altitudes, when 
the block is in its horizontal pofition, to which the tele- 
feope is made faft. The circle e is divided into half de- 
grees, or two minutes of time, and is fubdivided by a yernier 
into {5th of this quantity, that is, into minutes of {pace, and 
four feconds of time; the declination-femicircle is alfo fub- 

' divided into minutes of {pace by a vernier; and by enlarg- 
ing the radii the fubdivifions might be rendered {till more 
minute; but the ufe of thefe graduations is merely to finda 
ftar or planet, by its right afcenfion and declination, to which 
purpofe the initrument is quite competent. Mr. Trough- 
ton informs us, that he has made this ftand an univerfal one 
fometimes, by dividing the block diagonally by an angle of 
45°, in which cafe it would take any degree of elevation 
from a horizontal to a vertical pofition, and one of the 
half blocks, being graduated into 360°, was read by a ver- 
nier fixed to the other, fo as to afcertain any given quantity 
of elevation; but as the conftruction of the inftrument does 
not admit of great accuracy in its adjuftments and motions, 
he confidered fuch addition rather as curious than really ufe- 
fid in aftronomy. Still, however, when the telefcope is fit- 
ted up with the beft micrometer for meafuring the difference 
of right afcenfions and declinations, and when the ftand is 
made very fteady, the inftrument may be very ferviceable in 
an obfervatory, and is often made a part of its furniture. 

The ftiding tubes / are fometimes fuperadded to brace the 
eye-end of the telefcope, and are found to anfwer a good 
urpofe, when well made, and fitted to any pair of the legs 

“that may happen to be turned towards this end of the tele- 
ope. Both the equatorial circle ¢ and femicircle f have 

the ufual apparatus for quick or flow motion; and when 
the block is in the horizontal pofition. the telefcope may 
be fixed, by the finger {crew under the block, to be conve- 
niently ufed for viewing terreftrial objects ; in which pofie 
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tion the inftrument makes no contemptible theodolite, as 
well a3 eqnal-altitude inftrument, when a level is added. 
EQULA, in Geography, a town of Africa, on the Gold 

coat. 
EQUERY, or Ecury, a grand ftable or lodge for 

horfes, furnifhed with all the conveniences thereof ; as falls, 
manger, rack, &c. 

The word is formed from the French, efcurie, which 
fignifies the fame thing. Some again derive e/curie from 
the Latin, /eurta, which not only denotes a place for beatts 
to be put up in, but alfo a grange or barn. But a more 
probable derivation is fram eguile, a {table for horfes, of 

eguus, horfe. 
Some hold that the word ftable, in propriety, relates only 

to bullocks, cows, fheep, hogs, &c. aud equery, to horfes, 

mules, &c. 
A fimple equery is that provided for one row of horfes ; 

a double equery that provided for two, with a paflage in 
the middle, or two pafluges ; the horfes being placed head 
to head, as inthe little cquery at Verfailles. * 

Under equery are fometimes alfo comprehended the lodg- 
ings and apartments of the equeries, grooms, pages, &c. 

Equery, efcuyer, is alfo an officer who has the care and 
management of the horfes of a king or prince. 
EQUERIES, or Equerries, popularly called guerrics, 

are particularly ufed amongft us for offices of the king’s 
ftables, under the mafter of the horfe, five in number, who, 
whea his majefty goes abroad, ride in the leading-coach, 
are in waiting, one at atime, monthly, and have a table 
with the gentlemen-ufhers during the time, and a falary of 
3oo/, a-year each: that of the firit equerry and clerk- 
martial being soo/. 
They ufed to ride on horfeback by the coach fide when 

the king travelled: but that being more expenfive to them 
than neceflary to the fovereign, it has been difcontinued. 

Equeries of the crown flable, have that, appellation, 
as being employed in managing and breaking the faddle- 
horfes, and preparing them for the king’s riding. 

The equerry of the crown ftable bas an annual falary of 
200/. and is, or always fhould be, in clofe waiting at court ; 
and when his majefty rides holds the ftirrup, while the 
matter of the horfe, or one of the equerries in his abfence, 
affits in mounting him; and whea hfs majeity rides, they 
ufually attend him. Too the eftablifhment of the queen’s 
houfhold belong two equerries with a falary of 220/. each. 
There are alfo two belonging to the prince of Wales’s 
houfhold. Officers under the fame denomination form a 
part of the eftablifhed houfholds of the royal dukes, &c. 
EQUES Auvrarus, is ufed to fignify a knight bachelor, 

called auratus, q. d. gilt, becaufe anciently none but knights 
might gild or beautify their armour, or other habiliments 
of war, with gold. 

In law this term is not ufed, but inftead of it miles, and 
fometimes chevalier. 
EQUESTRIA, among the Romans, a place in the 

theatre where the equites or knights fat. 
EQUESTRIS, Equestrian, formed of the Latin, 

eques, knight, horfeman, of equus, horfe, a term chiefly ufed 
in the phrafe equettrian ftatue, which fignifies a ftatue repre- 
fenting a perfon mounted on horfeback. 

The Fortuna equeltris, in ancient Rome, was a ftatue of 
the goddefs on horfeback. We fometimes alfo fay, sque/~ 
trian coLUMN, which fee. 

Equestrian cohort, in Antiquity. 
tala. 

Equestrian games, ludi equeftres, among the Romans, 
horfe-races, of which there were five kinds, the prodromus, 

or 

See Conors equi- 



or plain horfe-race, the chariot race, the decurfory race, 
about funeral piles, the ludi fevirales, and the ludi neptu- 
nales. 

Iquestrian order, among the Romans, fignified the 
order of the knights or equites. 

EQUI, in Ancient Geography, a {mall town of Africa 
Propria, near a lake in the vicinity of Utiea. According 
to Diodorus Siculus it was taken by Agathocles. 

EQUIANGULAR, in Geometry, is applied to figures 
whole angles are all equal; fuch are the fquare, and all re- 
gular figures. 

All equilateral triangles are alfo equiangular. 
An equilateral figure inferibed in: a circle is always equi- 

angular ; but an equiangular figure infcribed in a circle is 
not always equilateral, except when it has an odd number 
of fides. If the number of the fides be even, then they may. 
be either all equal, or elfe half of them will always be equal 
to each other, and the other half to each other; the equals 
being placed alternately. See Hutton’s Math. Mifc. 
«272. 
Eourancutar is alfo applied to any two figures of the 

fame kind, when each angle of the one is equal to a corre- 
{ponding angle in the other, whether each figure, feparately 
confidered, be an equiangular figure or not, that is, having 
Il its angles equal to each other. Thus, two triangles are 

equiangular to each other, if, e. g. one angle in each be of 
30°, a fecond angle in each of 50°, and the third angle of 
cach equal to 100°. 

Equiangular triangles have not their like fides neceffarily 
equal, but proportional to each other; and fuch triangles 
are always fimilar to each other. 

EQUICRURAL Triancuz; is what we more ufually 
eall an ifofceles. triangle. 

EQUICULUS, Equu evs, or Equus minor, in Afiro- 
nomy, a conftellation of the northern hemifphere. See 
EqQuuLeus. 

EQUIDIFFERENT, in Arithmetic. If in a feries of 
three quantities there be the fame difference between the 
firft and fecond as between the fecond and third, they are 
faid to be continually equidifferent; but, if in a feries of 
four quantities, there be the fame difference between the 
firft and fecond as between the third and fourth, they are 
faid to be difcretely equidifferent. 

Thus, 3, 6, 7, and 10, are difcretely equidifferent, and 
3, 6, and 9, continually equidifferent. 

EQUIDISTANT, in Geometry, a term of relation be- 
tween two things which are every where at an equal or the 
fame diftance from each other. Thus, parallel lines are 
faid to be equidiftant, as they neither approach nor recede. 

EQUILATERAL, of equus, equal, and /atus, fide, 
is applied to any figure whofe fides are all equal. Thus, 
an equilateral triangle is that whofe fides are of equal 
length. In an equilateral triangle all the anglesjare like- 
wife equal. See EquianGuLar. 

Allregular polygons and regular bodies are equilateral. 
- See Porycon, Recurar, &c. . ! 

-Eguirarrrat Hyperbola, is that in which the conju- 
ate axes, and every. pair of conjugate diameters, are equal 
5 each other. The afymptotes are alfo at right angles to 
each other, and each of them forms a right angle with the 
axis. Such an hyperbola is alfo:equal to its oppofite hy- 
perbola, and likewife to its conjugate hyperbola, fo that all 
the four conjugate hyperbolas are mutually equal to each 
others 2 5 ’ ’ 
» Hence,.as the parameter is a third praportional to the 

EQu 

conjugaté axes, they dre all mutually equal ; confequentlys © 

if in the equation for the hyperbola 5*= “ x tx + x, or — ; 

ia ; 
axis tx, in which ¢ is the tranfverfe axis, ¢ the conju- 

gate, p the parameter, x the abfcifs, and y the ordinate, 
t, c, and p being made equal, the equation for the equilate- 
ral hyperbola becomes y* = tx + x*; differing from that of 
the circle merely in the fign of the term’ x*, which in the ' 
circle is —. See Hyrrrsoxra. 
EQUILIBRIUM, or Eguiroise, in Mechanics, means 

an equality of forces aéting in oppofite direétions, fo that 
they mutually balance each other. Thus, the fcales of a 
balance are faid to be in equilibrio, when neither of them 
preponderates, in confequence of which the beam of the 
balance remains perfe@ly horizontal. But, it muft not 
be imagined, that the equality of weights alone determines 
the equilibrium of mechanifms in general ; for that is only 
the cafe when the velocities and dire€tions are equal, as in 
the above-mentioned cafe of the balance, where the two 
arms of the beam being equal, the weights in the feales 
have equal velocities, fuppofing that the balance is made to 
vibrate, and move in vertical direétions. Therefore, it has 
been faid above, that the equilibrium takes place, when the 
forces, which aé& in oppofite direétions, are equal ; for the 
forces are eftimated from the weight of the bodies, their 
velocities, and direétions conjointly. Thus, in the common 
mechanical powers, the equilibrium takes place, when the 
power is to the weight as the velocity of the weight is to 
the velocity of the power. The equlibrium of folids forms 
a confiderable part of the fcience of ftatics, and the equili- 
brium of fluids forms a confiderable part of hydroftatics. 

Eourrisrium is alfo ufed figuratively on other''occa- 
fions. © A painter muft take care to obferve the equilibrium 
of his figures, i. e. difpofe them well on their centre of 
gravity, that they may not feem ill-fupported, or'ready to 
tumble. Thus, e. gr. if one arm be moved forward, the 
other muft be proportionably backward to poife the figure. 

In a picture there fhould always be an equilibrium be- 
tween one part and another; that is, the objeéts are to be 
difttributed fo as to balance and contraft eachother; and not’ 
too many, e. gr. be crowded on one fide, and the other be 
left bare. ae 
EQUIMULTIPLE, in Arithmetic and Geometry, is 

applied to fimple magnitudes when multiplied equally, 7. ¢. 
by equal quantities’or multipliers. ® ih 

Thus, taking A as many times as B, or multiplying them 
equally, there will {till remain the fame ratio between the’ 
magnitudes thus multiplied, as between the primitive mag- . 
nitudes before multiplication. i‘ 

Now ‘thofe magnitudes, thus equally multiplied,” are’ 
called equimultiples of the original ones A and B; whence’ 
we fay, that equimultiples have the fame ratio as the fimple’ 
quantities. In arithmetic, we generally ufe the term equi~’~ 
multiples for numbers which contain equally or an equal’ 
number of times their fubmultiples. t 

Thus 12 and 6 aréequimultiples of their fubmultiples 4 
and 2, inafmuch as‘each of them contains its fubmultiple 
three times. reat : 1S 
 EQUINA’Sereas! “See! Seta, ie rs 
EQUINOCTIAL, in: 4fronomy, a great circle of the? 

fphere, under which the equator moves in its diuriial motion. 
The equidogtial is conceived by fuppofing a femidiameter* 

of the {phere produced through a point of the Seal 
therey by the rotation of the {phere about its axis, deferibing® 
acir¢le on the immoyeable furface of the primum oo 

e 
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guia eguat diem nod. 
cirele, or that have no declitiation, do alfo rife due eaft aad 
fet due wett. 

The equino@ial, then, is the circle which the fun de- 
feribes, or appears to defcribe, at the time of the equi- 
noxes: that is, when the length of the day is every where 
equal to that of night, which happenstwice a year. (See 
Eguinox.) From this circle is the declination in the heavens 
or latitude of places on the earth counted in degrees of the 
meridian. Upon this circle is reckoned the longitude, 180° 

Swelt and 180° eaft, inall 360. Hence, £7 of longitude 
anfwers to 4! of time; 15' to 1! of time; and 1' to 4 fe- 
conds of time, &c. 
. The fhadows of thofe who live under this circle are 
eaft to the fouthward of them for one-half of the year, 
and to the northward of them during the other half; and 
twice in a ycar, viz. at the equinoxes, the fun at noon 

caits no fhadow, being in their zenith. 
Equinocriat colure, is that pafling through the equi- 

noGial points. Sce Corvure. 
Egutnoctiat dia/, is that whofe plane lies parallel to 

the equinoGial. Sce Dia. 
Eguinocriat hours, fine, orient. See the fubftantives. 
Eguinocriat points, are the two points wherein the 

"equator and ecliptic interfe&t each other: the one, being in 
the firft point of Aries, is called the vernal point, or equi- 
nox ; and the other, in the firft point of Libra, the au- 
tumnal point, or equinox. 
The equino€tial points, and, indeed, all the other points 

of the ecliptic, are found, by obfervation, to be continually 
moving backwards, or in antecedentia, 7. ¢. towards the 
welt. This retrograde motion is called the Precefion of the 

uinoxes ; which fee. 
EQUINOX, in Afronomy, the time when the fun enters 

one of the equinoctial points. 
The equinoxes happen when the fun is in the equinodtial 

circle,-of confequence the days are equal to the nights 
throughout the world, which is the cafe twice a year, viz. 
about the 21{t of March, and the 22d of September, the 
firft of which is the vernal, and the fecond the autumnal 
equinox. 

As the fun’s motion is unequal, that is, fometimes fwifter 
and fometimes flower (from the caufes already explained 
“under the article Equation), it comes to pafs, tbat there 
are about eight days more from the vernal to the autumnal 
€quinox than from the autumnal to the vernal, the fun 
fpending fo much more time in travelling through the 
northern than the fonthern figns. 

According to the obfervations of M. Caffini, the fun is 
186 14° 53! in the northern figns, and only 1784 14” 56! in 
the fouthern. The difference of which is 74 23” 57’. 

The fun, continually advancing forwards in the ecliptic 
and gaining a degree every day, makes no flay in the equi- 
_ points, but the moment he arrives in them he alfo 

ves them. 
Of courfe, therefore, though the day the fun enters the 

me) VoL. SILL. 
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equinoétial point is called the equinox, as being reputed 
equal to the night ; yet it is not precifely fo, unlefs the fun 
enter the equator at mid-day : for if the fun rifing, fhould 
enter the vernal equinox at fetting, he will have departed 
from it, and have got northwards about 12'; coulequently, 
that day will be fomewhat longer than 12 hours, and the 
night proportionably fhorter. 

The time of the equinoxes, #. ¢. the moment in which 
the fun enters the equator, is found by obfervation, the la- 
titude of the place of the obfervation being given. 

Thus, in the eqaino@tial day, or near it, take the juft 
meridian altitude of the fun; if this be equal to the alti- 
tude of the equator, orthe complement of the latitude, the 
fun is that very moment in the equator: if it be not equal, 
the difference 1s the fun’s declination. The next day ob- 
ferve the meridian altitude as before, and find his declina- 
tion; if the declination be of different kinds, wz. the one 
north and the other fouth, the equincx has happened ia the 
jiterval of time between them; otherwife, the fin has not 
entered the equinoétial, or had paffed it at firft. From thefe 
obfervations a trigonometrical calculus gives the time of the 
equinox. / 

Thus, let D G ( Plate XII. Affronomy, fir. 10.) reprefent 
the equator, A C theecliptic, E the equivoiial poiut; the 
pointa A, B, C, the places of the fun at the times of ob- 
fervation ; the arcs A D, BF, C G, the correfponding 
declinations ; in the right-angled fpherical triangles C E G, 
B E F,, the obliguity of the ecliptic, and the declinations 
are known; whence may eafily be found E-C, E B; 
then BC, the fum or difference of EC, EB is the 
ecliptic arc defcribed in 24 hours: then fay.as BC: BE 
:: 24 hours for B C:; time for 6 EF; and this time fhews 
the diltance of the equinox from the time of the middle ob- 
fervation. 

EQUINUS Barsartus, a kind of comet. 
PEUS. 
Equinus ellipticus and guadrangularis. 
Equinus venter. See VENTER equi. 
EQUIP, To, in Naval Language, a term borrowed from 

the French marine, and frequently applied to the bufinefs of 
fitting a fhip for fea, or arming her for war. See Firrinc- 
OUT. 
EQUIPAGE, in Navigation. 

TING-OUT. 
Eguipace, Camp. Under this term we confine our- 

felves entirely to what relates to the tents generally in ufc ; 
remarking, that fuch as fuit admirably for a -cold climate, 
would be found totally unferviceable in higher latitudes, 
where the air, confined in a fmall {pace, under a vertical fun, 
while probably not a leaf is in motion, could not fail to be 
unfit for refpiration. Therefore, we fhall give the regula- 
tion fizes of tents, both according to the home fervice, and 
to what is found neceflary for troops employed in the Eatt 
Indies. 

Home Service, Laboratory Tent, with mallets, poles, pins, 
&c. thould weigh 3 cwt. 241b.; and ought to be fuftained 
on poles of 144 fect each in length; the ridge pole fhould 
be i8 feet. Some of thefe are made with half-walls; that 
is, their flies, or canopies, do not come within three feet of 
the ground, but are there faftened to a half-wall, or curtain, 
which being laced or hooked to the interior of the fly, 
hangs perpendicularly to the ground, to which it is fecured 
by wooden pins, or pegs. 

India Service, Laboratory Tent—This clafs of tents is 
nearly fimilar, but they have corer extra flies, flanding at 

] 

See Hip- 

See Hirreus. 

See Crew and Fire 

about a yard diftant from the inner thell, which are fometimes 
31 well 
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well forked in oil, or flightly with tar, at leaf fufficiently 
to throw off rain, This occafions them to be extremely 
ponderons ; the poles being fome feet longer, and the fpread 
of canvas confiderably greater; the average weight of a 
laboratory tent may here be taken at nearly half a ton. 
Such a weight could only be conveyed on an elephant, or 
ona cart, (the latter being far too dilatory for mol fitu- 
ations,) were it not that the fly, the fhell, and the walls, 
are all.made to feparate. By this means two ‘camels may 
conveniently bear one of thefe tents. 

Home Service, Bell Tent, fhould, according to the new 
conflruction, have a pole of g fect long, and form a circular 
fpread of 14 feet m diameter, fo as to give fhelter to 
twelve men, Since it has been found neceffary to reduce the 
quantity of baggage ‘attached to our armies, little or no 
ufeis made of any tents that are inadequate to the fhelter 
of acertain number of perfons; confequently thofe bell 
tents, which were called “ Bells of Arms,’”? have in a 
manner ceafed to be known in our arfenals, they being 
totally incompetent to any effential fervice. The moderna 
bell tent is, therefore, to be confidered as a medium between 
the bells of arms, and the private tents formerly in ufe ; 
they are extremely portable, and, in proportion to, their 
weight, which ought not to excced 45]b. are far move 
ferviceable ; as they cover twelve men better than the 
common infantry tents, that weighed 271b., did five. The 
facility with which a tent, having only a pole, is-raifed, or 
ftruck, the great fafety it infures from prefenting no flat 
fide to the wind, and the paucity of pins, &c. requifite 

~for its ufe, give it a very confiderable claim to preference. 
Indian Service, Bell Tents, are made of very ftout can- 

vas, fupported on poles of about 7 feet in length, and 
overlapping in their front, for the purpofe of keeping the 
arms they contain perfeGtly dry. The mufquets, &c. are 
filed round the pole of a bell tent by means of twa iticks, 
about 18 inches in length, pafling at right angles to each 
other, and to the pole alfo, through two holes made in the 
latter. Thefe, which may be drawn at pleafure, form a 
crofs, in the four divifions of which the arms of the com- 
pany are filed. Average weight, when dry, 1 cwt. ; when 
wet, « cwt. rqr. r4lb. 

Home Service, Cominon tofahics (or Private) Tents, 
which are now lefs ufed than formerly, require two ftandard 
poles, each 6 feet in length, and a ridge pole of 7! feet. 
They fhould weigh ix toto 271b., and be capable of cover- 
ing five men. It is obvious, that a tent of this defcription 
muft be lef§ fafe, and lefs comfortable to its inhabitants, 
than the bell rent now fubftituted 

Indian Service, Private Tenis, ftand upon two poles, 
each g feet long, and have a ridge pole of 8 feet. ‘Thefe 
tents are made of very ftrong canvas, and are fometimes 
lined feparately ; whereby they are rendered tolerably cool. 
They fhould be capable of fheltering twelve men commo- 
dioufly ; but in hot weather not more than eight ought to 
be allotted to one tent. Confiderable relief is afforded by 
the walls of thefe tents; which are generally about 30 
inches high. The average weight of one, complete, may 
be about 2 cwt. 1 qr. when dry; but when wet, it will 
perhaps exceed 4.cwt. 

Home Service, Officer’s Marquee, fhould have two itand- 
ard poles, each 8 feet high, anda ridge pole of 7 feet : the 
total weight about 1g0lb. This kind of tent has walls 
about 4 feet in height, and is generally furnifhed with a 
feparate lining throughout, ; 

Indian Service, Marquees, are wpon a very different con- 
ftruGion. The proportions axe as follows; viz. - 

Ridge | Standard} {-ength, |Breadth. Poles 
Captain’s marquee on 

two poles lined through- 
out with gingham, and 
having walls of 5 ft. Gin. 
Subaltern’s tent on i poleir4 feet.|14 feet. ———|11 feet. 

Thefe proportions may feem very great, but they are found 
to be a¢tnally neceffury in that climate. [he total weight of 
a captain’s marquee may be eftimated, when dry, at 4 cwt. 5 
when wet, at64 cwt. A fubaltern’s marquee, when dry, 
34 cwt.; and when wet, 5 cwt. 

With refpeét to the larger clafles of tents, fuch as are- 
ufed by our colonels and general officers, they approach 
fomewhat towards the conftru€tion of what, in the Indian 
fervice, are called field officers’ fleeping tents, which gene- 
rally haye from 12 to 14 feet between two poles-of 14 feet 
in height. ‘They are chiefly compofed of ftrong fhells made of 
Ruffia-duck, with flies of canvas, and are ordinarily lined with? 
perpet. The weight of fuch a tent may be computed at 5 cwt. 
when dry; and when wet at 7! cwt. State tents may meafure 
about 18 feet in the ridge, and have ftandards of full 16 feet 
in height. Their poles are generally made-in two pieces, 
joining in their centres by means of a cylinder of iron; on 
the fame principle as the fliding ferrils in ladies’ parafols. 
We have thus given fome infight into the proportions 

between the tents appropriated to the feveral claffes, fo far 
as they could tend to inftru& the reader; who will, of 
courfe, underftand, that in proportion as the ftandards of a 
tent are lengthened, fo will the feveral flopes of the fly be 
lengthened in a fuitable ratio. The ordinary computation 
is, that the direct depth of the flope ought to be two-thirds 
the length of the poles where a full wall is to be attached ; 
four-fitths where a half-wall is to be furnifhed ; and that the 
pole fhould be one-quarter, or even a third, lefs in length 
than the dire&t flope of the fly is deep, if no walls whateyer 
are to beadded. The climate will indicate the neceflity for 
more or lefs fteepnefs in the flope ; for if little rain falls, 
lefs declivity will anfwer; whereas, if, as in India, the 
rains are abundant and heavy, fuch a flope muft be given as 
may infure that the interior fhould remain dry. 

It is of the utmoft importance, that all camp equipage 
fhould be made not only conformably to a particular pattern, 
thereby to preferve uniformity of appearance ; but, as nearly 
as practicable, of the fame kind of materials, and of a given - 
weight ; fo that a very corre&t eftimate may be formed 
both of the bulk and. gravity of the whole, when about 
to be conveyed either by land or by water. Befides, it is — 
expedient, that the camp-colourmen, batmen, &c. fhould ~ 
have a perfe€t underftanding of this branch of military — 
economy, and have the whole of the tents handed to them, 
when about to be laden, or conveyed, packed in a regular 
manner ; fo as to occupy as little fpace as poffible; other- 
wife they never can ftow to advantage, fo as to be fafe, and — 
to afford as much {pace as can be {pared for other articles. 

Equipace, in the Military Art, denotes all forts of 
utenfils, artillery, &c. neceflary for commencing and pros 
fecuting with eafe and fucceis any military operations, _- 

EQUIPOLLENCE, in Logic, is when there is an _ 
equivalence between any two or more terms or pro fi. 
tions; #.¢. when they fignify one and the’ fame thing, 
though they exprefs it didematly. Such propofitions, & 

4 are faid to be equipollent. 
EQUIPPE, . 



By QB 

) s EQUIPPE’, in Heraldry, expreifes a cavalier equipped, 
a. e. armed at all poiuts. . 

EQUIRIA, in Antiquity, a feftival inftituted by Ro- 
~mulus, and celebrated on the 27th of I’ebruary, in honour 
sof Mars, at which there were horle-races. 

EQUISELIS, in Natwral Hifory, the name of a large 
» fly, of tlre fize of a hornet, but having only two wings 
sand no fting: it otherwife much refembles the common 

\ hornet in fhape. hia fly is found only in Macedonia. 
_ We have alfo in England lies which nearly refemble the 
hornet, wafp, and bee, but in their wanting {tings and 
— only two wings. 
~  Eguisetts, in Lehthyology, a name ufed by fome authors 
+ for a fea fith, caught on the Spanifh fhores, and fuppofed 
’ ‘by many to be the fame with the Dorado, or Coryphena, 

avith the forked tail of Artedi. See Coryveuana. 
EQUISETUM, in Botany, from eguus, a horfe, and 

Jeia, a {trong hair or briltle. Horfetail. Plin. Hift. Nat. 
ib. 26. cap 13. Linn. Gen. 559.- Schreb. 753. Mart. 

Mill. Di&.v.2. ‘Sm. Fl. Brit: 1102. Hedwig. Theor. 
3. t. 1, 2, Juff. 17. Clafs and order, Cryptogamia 

{ < Bice Linn. Cryptogamia Mifeellanee. Schreb. Nat. 
)) Ord. Filices fpicate. L 
oir ,.Gen, Ch. Fruédifications im an ovate-oblong terminal 
_ eatkin, compofed of whorled, ftalked fcales. Each feale 
 peltate, fomewhat orbicular, but with many fides, bearing 

' 0a its under fide from four to feven tubular, angular, obtufe 
_. fheatlts, parallel to and furrounding the ftalk of two valves, 

~buriting internally, containing numerous florets. Stam. 
_ Filaments four, coiled up round the germen, ina {piral man- 
ner, while moift, divaricated when dry ; anthers terminal, 
fimple, fpatulate. Pi/?. Germen globofe, wrapped up in 
the ftamens; flyle none; ftigma obfolete, acute. Seeds 
lobofe, deciduous, accompanied by the ftamens. 
Eff. Ch. Catkin with peltate f{cales, fructifying oa their 

infide. Partial involucrums tubular, of two valves. Seeds 
numerous, naked, furrounded by four fpiral ftamens. 

Many different opinions have exifted concerning the 
fructification of this genus, but Hedwig’s, as above given, 
feems to us the moft fatisfa&tory. In the artificial claffiii- 
ation we retain it among the ferns, to which it is clofely 
allied in natural affinity, though of itfelf a moft natural 
and diftin€& genus; nor do we think Schreber’s order, en- 
titled AZi/cellanee, leffens in any degree the difficulties re- 

» fpeéting this tribe. } ( 
Seven fpecies of Equifetum are found in Britain, and 

_ two or three foreign ones are imperfectly known belides. 
E. fylvaticum, Engl. Bot. t. 1874, known by its com- 

_ pound drooping branches, is one of the prettieft. It oc- 
_ curs chiefly in mountainous countries, in moift, fhady f{pots. 
— Te hyemale, Engl. Bot. t. 915, called Shave-grafs or 
~ Dutch truth, is remarkable for the callous roughnefs of the 
ribs of its naked ftem, which renders it ufefel in polifhing 
"wood, ivory, and even brafs. Being rare in England, it 
has for theée purpofes been imported from Holland. Pro- 
_ feflor Davy has deteéted a large proportion of flinty earth 
"in the cuticle, to which its hardnefs and afperity are 

owing. 
 _ E. variegatum, Engl. Bot. t. 1987, found on the 
* Mandy fea-coaft of Scotland, by Mr. G. Don, anda native 
 alfo of Sweden, Denmark, Switzerland, &c. is a fmaller 
_ fpecies, nearly related to the laft, and having a fimilar 
_ / soughnefs. ; ; na 
| _ £quiserum, in Natural Hiflory, is the name by which 
 fome writers have denominated certain foffil plants, (phy- 

_ tolithii,) which are found bearing fome faint refemblance 
& the recent plant called horfe-tail. Mr. William Mar. 
} ; 

= 

a 
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tiny after defcribing an organic remain of this kind in 
his “ Petrificata Derbienfia,’’ fays, “there are other plants 
with ftellate leaves, to which it might with as much pre- 
priety be referred: hippuris, afperiala, and galium, for 
initance,’”? and he continues, “ we may here obferve, that 
little has yet been done with refpect to diferkainating the 
original genera gf foilil plants: thofe parts indeed, on which 
fuch difcrimination muff be founded, are rarely, if ever, 
vifible in the petrified ftate. The charaéteriftic diflin@tions 
of the {pecies are frequently attainable, if fLudioufly fought 
after, bya diligent and careful comparifon of various {pe- 
cimens ; and the habit or general appearance of the foflil 
often leads to the knowledge of the natural clafy and order 
of the recent plant: but its genus, for the moft part, re- 
mains undetermined or doubtful.” 
of the organic remains or reliquia in tracing and identifying 
the ftrata, according to the new difcoveries of Mr. Smith 
and his pupils, will, it is hoped, ere long, induce naturalifts 
ferioufly to turn their attention to this neglected branch of 
{cience. 
EQUISONANCE, in Mufic, a name by which the 

ancients diftinguifhed o€taves from other concords. O¢taves 
being the only paraphoni, or concords, when doubled 
above or below. This is a diftin@ion which would be as 
ufeful in modern mufic as in the ancient. All other con- 
cords, doubled, become difcords. 
EQUITANTIA, Fotta, in Botany, is applied to 

leaves fo folded at the bafe, as to embrace each other in 
two ranks. See Lear. 
EQUITATA Couors, in Antiquity. See Couors 

Lquitata. . 
EQUITY, auviras, denotes juftice or right, miti- 

gated and tempered by the confideration of particular 
circumflances ; or a correétion and abatement of the fea 
verity of fome law; or a temperament, which, without 
being unjuft, abates the rigour of fome jul law. 

Equity, as Grotius defines it, is the correétion of that, 
wherein the law (by reafon of its univerfality) is deficient. 
For fince in law all cafes cannot be forefeen or exprefled, 
it is neceflary, that when the general decrees of the law 
come to be applied to particular cafes, there fhould be 
fomewhere a power vefted of defining thofe circumttances, 
which (had they been forefeen) the legiflator himfelf would 
have expreffed. And thefe are the cafes which, according 
to Grotius, “ lex non exaété definit, fed arbitrio boni viri 
permittit.?? 

This is what the Greeks call exisixesz. The utmott feverity 
of a good law is frequently contrary to jufticé ; it fhould 
always have equity for its rule and guide. Summum 
jus, fape fumma injuria.”? ’ 

The fouadation of equity is not that there is any milf: 
take in the law, but that the law was laid down univerfally, 
becaufe all circumftances could not be confidered or taker 
ia under one law. 

For an inftance, fuppofe it an exprefs law, that the city 
being now befet with an enemy, the gates be all fhut ; and 
fuppofe it fall out that the enemy is then in’ purfuit after 
fome of the citizens by whom it is defended, fo that it 
would be highly prejudicial thereto not to open for them 
the gates; equity here decrees the gates to be opened, 
contrary to the exprefs words of the law. 

As equity depends, effentially, upon the particular cir- 
cumftances of each individual cafe, there can be no efta- 
blifhed rules and fixed precepts of equity laid down, with- 
out deftroying its very eflence, and reducing it to a politiye 
law. And, on the ether hand, the liberty of confidering 
all cafes tin an equitable light, mull not be indulged too 

3a e far; 

The great importance - 



EQUITY. 
“far ; left we thereby deltroy all law, and leave the decifion 
of every queltion entirely in the breaft of the judge. And 
law, without equity, though hard and difagreeable, is 
much more defirable for the public good, than equity with- 
out law ; which would make every judge a legiflator, and 
introduce infinite confufion, as there would then be almolt 
as many different rules of a¢tion laid down in our courts, 
as there are differences of capacity and fentiment in the 
human mind. 

Equity is of two kinds, and thofe of contrary effects ; 
the. one abridges, and takes from the letter of the law ; 
and the other enlarges, and adds to it. 

The firft is defined the correftion of a law, made gene- 
rally in that part wherein it fails ; as fuppofe a ftatute made, 

that whofoever does fuch a thing fhall be a felon, or fuf- 
fer death :”? yet if a mad-man, or an infant, who hath no 
diferetion, do the fame, he fhall neither be a felon nor 
fuffer death. 

The other is defined an extenfion of the words of the 
Jaw to cafes which are not expreffed, which yet come under 
the fame reafon: fo that when one thing is enaéted, all 
‘other things which are of the like degree are fo too. 

Thus, the ftatute which ordains, that in ation of debt 
againft executors, he who appears by diftrefs fhall anfwer, 
extends by equity to adminiftrators ; and fuch of them as 
fhall appear firft by diftrefs, fhall anfwer by the equity of 
the faid a@, “ quia funt in quali genere.”’ 

Equity is alfo ufed for the virtue of juftice. See 
Justice. 

Eguiry, in our Laws, &c. is alfo frequently ufed for 
the Court of Chancery, (which fee,) where controverfies 
are fuppofed to be determined according to the exact rules 
of equity and confcience, by mitigating the rigour of the 
common law. ; 

« Equitas fequitur legem,” is an old maxim in law ; 
but, from the great increafe of fuits in chancery, fome 
have thought fit to give it this con{lruGion, that in all cafes 

‘after a man has been at law, he mutt go to equity. 
Judge Blackftone has given a brief, but comprehenfive 

yiew of the nature of equity, as it is now underltood and 
ractifed in our feveral courts of judicature. Equity, he 

fen: in its true and genuine meaning, is the foul and fpirit 
of all law ; pofitive law is conftrned, and rational law is 
made by it. In this, equity is fynonymous to juftice : in 
that, to the true fenfe and found ixterpretation of the rule. 
But the very terms of a court of equity, and a court of 
law, as contrafted to each other, are apt to confound and 

miflead us; as if the one judged without equity, and the 
ether was not bound by any law. Whereas every defini- 
tion or illvftration to be met with, which now draws a line 

between the two jurifditions, by fetting law and equity in 
oppofition to each other, will be found either totally erro- 

neous,. or erroneous to a certain degree. Thus, in the firft 

place, it is faid, that it is the bufinefs of a court of equity 

in England to abate the rigour of the common law ; but 

no fuch power is contended for. The learned judge fpeci- 

fies various cafes of pofitive law, ia which the court of 

equity can give no relief, and in which thefe, as well as the 

courts of law, muft fay with Ulpian, “ hoc quidem per- 

quam durum eft, fed ita lex feripta eft.” Again it is faid, 

that a court of equity determines according to the fpirit of 
the rule, and not according to the flrittaefs of the letter : 
but fo alfo does a court of law. Both, for inftance, are 

equally bound, and equally profefs, to interpret ftatutes 
according to the true intent of the legiflature. In general 

Jaws, all cafes cannot be forefeen; or, if forefeen, cannot 

be exprefled: fome occur that will fall within the mean- 

ing, though not wituin the words of the legiflator; and 
-others, which may fall within the letter, may be contrary 
to his meaning, though not exprefsly excepted. Thefe 
cafes, thus out of the letter, are often Rid to be within the 
equity of an a&t of parliament ; and fo cafes within the let- 
ter are frequently out of the equity. Here by equity we 
mean nothing but the found interpretation of the law; 
though the words of the law itfelf may be too general, too 
{pecial, or otherwife inaccurate or defettive. Thefe are 
the cafes to which Grotius refers in the paflage cited 
above. But there is not a fingle rule ok interpreting 
laws, whether equitably or ftriGly, that is not equally ufed 
by the judges in the courts both of law and equity ; 
the conttruétion muft in both be the fame, or, if they 
differ, it is only as one court of law may alfo happem to 
differ from another, each endeavours to fix and adopt the 
true fenfe of the law in queftion: neither can enlarge, di- 
minifh, or alter that fenfe in a fingle tittle. 

It has been further faid, that fraud, accident, and 
truff, are the proper and peculiar objeéts of a court of 
equity. But every kind of fraud is equally cognizable, and 
equally adverted to, in a court of law. Maay accidents are 
alfo fupplied in a court of law. And, although a technical 
iruff, created by the limitation of a fecond ufe, was forced 
into the courts of equity; and this fpecies of trufts, ex- 
tended by inference and conftruétion, has ever fince remained 
asa kind of peculium in thefe courts; yet there are other 
trufts which are cognizable in a court of law. Moreover, 
it has been faid that a court of equity is not bound by rules 
or precedents, but aéts from the opinion of the judge, 
founded on the circumftances of every particular cafe, 
Whereas the fyftem of our courts of equity is a laboured, 
conneéted fyftem, governed by eftablifhed rules, and bound 
down by precedents, from which they do not depart, al- 
though the reafon of fome of them may perhaps be liable to 
objection. 

In fhort, if a court of equity in England did really a&, 
as many ingenious writers have fuppofed it (from theory): 
to do, it would rife above all law, either common ar ftatute, 
and be a moft arbitrary legiflator in every particular cafe. 
Formerly, indeed, our courts of equity arrogated to them~_— 
felves fuch an unlimited authority as hath totally been dif-. 
claimed by their fucceffors for more than a century paft, 
But the fyitems of jurifprudence, in our courts, both of law: 
and equity, are now equally artificial fyftems, founded is. 
the fame principles of juttice and pofitive law ; but varied by 
different ufages in the forms and mode of their proceedings ;- 
the one being originally derived (though much reformed 
and improved) from the feudal cuftoms, as they prevailed” 
in different ages in the Saxon and Norman judicatures ; the- 
other (but with equal improvements) from the imperial and? 
pontifical formularies, introduced by their clerical chan-- 
cellors. 

‘The fuggeftion indeed of every bill, to: give jurifdition. 
to the courts of equity (copied from thofe early times) is), 
that the complainant hath no remedy at the common law. 
But he, who fhould from thence conclude, that no cafe is, 
judged of in equity, when the law might have given relief, 
and, at the fame time, caits his eye on the extent and va- 
riety of the cafes in our equity reports, muft think the law- 
a dead letter indeed. The rules of property, rules of evi- 
denee, and rules of interpretation, in both courts, are, or 
fhould be, exactly the fame ; both ought to adopt the beit, 
or mutt ceafe to be courts of juftice. Neither a court of 
equity nor of law ean vary men’s wills or agreements, or 
(in other words),make wills or agreements for them. Both 
are to underRand them truly, and therefore both of them — 

uniformly. 
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ed to be foreclofed from all equity of redemption, and to 
convey the premifes abfolutely to the mortgagee. Law 
Gi Securities, p. 129. 133. 

EQU 
F 
 wmniformly, The rules of decifion are in both courts equally 
 appofite to the fubjects of which they take cognizance. 

Such then being the parity of law and reafon which go- 
__verns both fpecies of courts, it may be afked what contti- 

_ tutes their effential difference? It principally confitts in the 
different modes of adminiftering juftice in each ; in the mode 

_ of proof, the mode of trial, and the mode of relief, 
“Upon thefe, and upon two other accidencal grounds of ju- 
rifdiétion, which were formerly drivea into thefe courts by 
narrow decifions of the courts of law, viz. the true con- 
ftruGtion of fecurities for money lent, and the form and ef- 
fect of a truft or fecond ufe; upon thefe main pillars harh 
been gradually ere€ted that ftruure of jurifprudence which 
prevails in our courts of equity, and is inwardly bottomed 
upon the fame {ubftantial foundations as the whole fyftem 
of law. As to the mode of proof, when facts, or their leading 
cireumttances, reft only in the knowledge of the party, a 
court of equity applies itfelf to his con{cience, and purges 
him upon cath with regard to the truth of the tranfaGtion ; 
and, that being once difcovered, the judgment is the fame in 

equity as it would have been at law. But, for want of this 
~ difcovery at law, the courts of equity have acquired a con- 
current jurifdiGtion with every other court in all matters of 
account. From this compullive difcovery upon oath, the 
courts of equity have acquired a jurifdiction over all matters 
of fraud. As to the mode of trial, this is by interrogations 
adminiftered to the witneffes, upon which their depofitions 

- are taken in writing, wherever they happen to refde. With 
refpect to the mode of relief, the want ef a more {pecific 
yemedy, than cau be cbtained in the courts of law, gives a 
concurrent jurifdi@ion to a court of equity ina great va- 
riety of cafes. Thus it is in executory agreements, and in 
various kinds of frauds, &c. The true conttruéction of fe- 

_curities for money lent is another fountain of jurifdiGion in 
courts of equity. The form of a truft, or fecond ule, gives 

“the courts of equity an exclufive juri{di@tion as to the fub- 
ject-matter of all fettlements and devifes in that form, aud 
of all the law terms created in the prefent complicated mode 
of conveyancing. This is a very ample fource of jurifdic- 
tion. Blackit. Com. vol. iii, 

Equity of redemption, on mortgages, is that right which a 
mortgagor has of redeeming his eitate upon payment of the 
money borrowed. ‘This enables a mortgagor to cail on the 
mortgagee who has pofleffion of his eftate to deliver it back, 
aad account for the rents and profits received, on payment 
ef his whole debt and intereft ; thereby turning the mar- 
taum into a kind of civum vadium. But on the other hand, 
the mortgagee may either compel the fale of the eftate in 
order to get the whole of his money immediately, or eile 
call upon the mortgagor to redeem his eftate prefently, or, 
in default thereof, to be for ever foreclofed from redeeming 
the fame, that is, to lofe his equity of redemption without 
poflibility of recall. And alfo in fome cafes of fraudulent 
mortgages, (ftat. 4 & 5 W. & M. c. 16.) the fraudu- 
lent mortgagor forfeits all equity of redemption whatfoever. 
This is done by proceedings in the court of chancery. But 
the chancery cannot fhorten the time of payment of the mort- 
age money, where it is limited by exprefs covenant, though 

it may lengthen it; and then upon non-payment, the prac- 
tice is to foreclofe the equity of redemption of the mort- 
Gagor. 2 Vent. 364. 

0 foreelofe the equity, a bill. in chancery is exhibited, 
to which an anfwer is put in, and a decree being obtained, 
‘a mailer in chancery is to certity what is due for principal, 
intereft, and coits, which are to be prefixed by the decree, 
whereupon the premifes are to be re-conveyed to the mort- 
-gagor; or, in default of payment, the mortgagor is ordei-. 

By ftat. 7 Geo, IL. cap, 20; ‘after payment or tender by 
the mortgagor of principal, interclt, aid colts, the mort- 
gagee can maiutain -no ejectment, but may be compelled 
to re-affign his fecurities. 

Equrry, in Mythology, fometimesconfounded with Juftice, 
a goddels among the Greeks and Romans, reprefented 
with a {word in ove hand and a balance inthe other. 
EQUIVALENT, is underftood of fomething that is 

equal in varue, force, or effeci, to another, 

Equivalence is of various kinds, in propofitions, in terms, 
and in things. 

EquivaLent propoftions. See EquiroLuence. 
FEoutvacenr /erms, are where feveral words that differ in 

found have yet one and the fame fignification ; as & every 
body was there,” and “ nobody was abfent,” nihil non, and’ 
ome. 

Eguivatenr things, are either moral, phyfical, or ftatical, - 
Moral, as when we fay that the commanding or advifing a: 
murder is a guilt equivalent to that of the murderer. Phy- 
fical, as whev a man who has the itrength of two men is faid 
to be equivalent to two men. © Statical, whereby a lefy- 
weight becomes of equal force with a greater, by having its 
dittance from the centre increafed. - 
EQUIVOCAL, Eauivocum, denotes a word or expref- 

fion that is dubious and ambiguous, or that may have feveral 
fenfes, one true and another falfe. 

Eguivocal terms anfwer to what sre otherwife called 
Lomonyma, oy homonymous terms. 

Such is the word-emperer, which is both the name of-a 
dignity, the proper name of a perfon, and the name of a 
plant. So alfo the Latin gallus, which ftands indifferently 
for a cock and a Frenchman. 

In thefe cafes, one word denotes two'or more different 
ideas, or different forts of objeéts: whence that commos 
definition of equivocals in the {chools, quorum nomen eft 
commune ratio vero eflentie fecundum illud nomen diverfa.”? 
Philosophers diltinguith equivocals inte aétive and paflive ; 
or xquivoca equivocantia, and zquivocata. 

Tquivoca xauivocantia, or thofe that denominate and fig- 
nify things, are words common to feveral things in a very: dif- 
ferent fignification,/.e.tofeveral things which have a fimilar ef- 
fence correfpondent to the fimilar denominations. E.gr. The 
word faurus, which ftands for a fign, a mountain, and an 
animal; aud in one fignifies a lowing animal; in another, a 
heap of ftones and earth ; and in the third, a conflellation 
or fyitem of ftars. 

/guivoca equivocata, or thofe that are called or denomi- 
nated, are the things fignified by ambiguous names, e. gr. 
a fign, a mountain, and an animal; which lait f{pecies of 
equivocals alone Ariftotle feems to have had in view in his 
definition, which agrees to thefe, and thefe only. 

Eguivocan aéion and caufe. See Action and Cause. 
Equivocat genvration, is a method whereby animals and 

plants are fuppofed to be produced, not by the ufual way’ 
of coition between male and female, but by fome fuppofed 
plaftic power or virtue in the fun, &c. . 

Thus, infeéts, maggots, flies, {piders, frogs, &c, have 
ufually been fuppofed to be produced by the heat of the 
fun warming, agitating, and. impregnating the duft, earth, 
mud, and putritied parts of animals, 

This method of generation, which we alfo call /pontane- 
ous, was commonly aflerted and believed among the an- 
cient philofophers ;. but the moderns, from more and better 
obfervations, unanimoufly reject it, and hold that all 

animals, 



EQu 
arimals, nay, and vegetables too, are univocally produced ; 
that is, from parent animals, and vegetables or the fame 
fpecies aud denomination. 

It were a thing, one would imagine, fuflicient to dif- 
credit the Ariftotelian, or rather the Egyptian doctrine 
of equivocal generation, to find flies, frogs, lice, &c. to 
be male and female, and accordingly to ingender, lay eggs, 

re 
The doétrine of equivocal generation we call an Lgyp- 

Kien de@rine, as having, in all probability, had its rife in 
Egypt, to folve the hypothefis of the original produétion 
of men, and other animals, out of the earth, by the help 
of the fun’s heat, 

To prove which, the Egyptians, as Diodorus Siculus 
obferves, produce this obfervation, that about Thebes, 
-when the earth is moiftened by the Nile, and afterwards 
impregnated by the intenfe heat of the folar rays, an in- 
numerable fwarm of mice come forth: whence he in- 
fers, that all kinds of animals might equally have arifen 
out of the earth at the beginning of things; and from 
thefe bifhop Stillingfleet takes the other writers and ad- 
herents to the do€irine of equivocal generation, Mela, Pli- 
ny, Ovid, &c. to have borrowed the hypothefis without 
inquiring into its truth. Derham’s Phyf. Theol. lib. iv. 
cap. 15. See GENERATION, 
EQUIVOCATION, JEgquivocatio, the ufing a 

*term or expreffion that has a double fignification. 
Equivocations are expedients to fave telling the truth; 

ard yet without telling a falfity. The fathers are great 
patrons of equivocations and mental refervations, holding, 
that the ufe of fuch fhifts and ambiguities is in many cafes 
allowable. 
St. Auguiftine, particularly, is reproached with endea- 

-youring to vindicate Ifaac for faving his wife from a crime 
by an equivocation ; “ tacuit aliquid veri, & non dixit ali- 
quid falfi.”? To advance a dubious propofition, knowing 
it will be underftood in a fenfe different from that you give 
it in your mind, is an equivocation, and a breach of good 
faith and fincerity. 

In moral theology, it is tricily underftood of a term or 
phrafe with two different fignifications, the common and 
Obvious, the other more unufual and remote ; the latter of 
which being underftood by the fpeaker, but the former by 
the hearers, they conceive fomething different from one 
another. 

Of this we have an inftance in St. John, chap. xi. where 
our Saviour is reprefented as faying, ‘ Lazarus fleepeth,”’ 
for the difciples who took the word fleeping in the ufual 
fignification, concluded that Lazarus, whom they had been 
told, was fick, began to take reft, and would foon recover; 
but Jefus, uling the word in a lefs dire& and ufual fignifi- 
ation, meant that Lazarus gvas dead. 

When the equivoque cenfilts of feveral words, it is pro- 
perly called an amphibology, (which fee,) of which we have 
an inftance in St. John, chap. ii. “* Deftroy this temple,’ 
fays Jefus, {peaking to the Jews, “ and I will raife it again 
in three days.” i 

The lawfulnefs of the ufe of equivocations has been 
«greatly difputed among the modern cafuifts; many grave 
authors deny that it is allowable to ufe them on any occa- 
fion whatever. Their reafon is, that an equivoque 1s to all 
intents and purpofes the fame thing with a hie. 
EQUIVOQUE, L’, in Mujfic, is when a fharp, by ex- 

‘traneous modulatiow, becomes a flat, and ? contra. As the 
chord of Db becoming the chord of C x with a fharp 3d, 
&c. See Mepurarion, and Extranzous. 
EQUULEUS, or Ecuxeus, in Amiguity, a kind of 

EQU 4 
rack, or engine-of torture, ufed for extorting-the trut ; 
firft chiefly on flaves, but afterwards ee Bit the 
Chriflians. ae a 

The paticht’s arms and legs being faftened on the 
equuleus with cords, he was hoifted aloft, and extended 
in {uth manner that all his bones were diflocated. In 
this ftate, red-hot plates were pplied to his body, and | 
he was alfo goaded in the fides with an iron-forked inftru- — 
ment, called ungula. . j 

The equuleus was of wood, and had holes-at certaia 
diftances, with a ferew, by which the ‘criminal was 
{tretched to the third, fometimes to the fourth or the 
fifth hole; at intervals, the {crew was flackened again, — 
by which he had fome refpite ; but then he was tormented 
with queftions. ; : 

The equuleus in more ancient times was conftrnéted in 
the form of ahorfe; the criminal was aid on his back, ~ 
and his arms were turned under the breaft of the equuleus, 
his hands were bound, and his feet ftretched out towards 
his tail. A rope faltened to the feet was made to’pafs 
over a fmmaller pulley between the hind-legs of the equuleus, 
and made to coil ever another larger pulley fired under — 
the belly by means of a handle, which the executioner 
turned round till all the bones, &c. were diflocated. See 
a learned differtation on the form and ufe of this inftrn- 
ment, by Dr. Ward, in the Phil. ‘Tranf. vol. viii. part iv. 
P- 32, &c. ‘ t 

ieronymus Magius, when a prifoner among the Turks, 
wrote an exprefs treatife ‘‘ De Equuleo ;” and another of — 
Bells, merely as it is faid from his memory, without any — 
affittance of books. Sigonius had another treatife on the 
fame fubje&. 

_ Equutevus, Equiculus, and Lguus minor, equi /e@io, the 
TTorfe’s Head, in Affronomy, a conttellation of the northern 
hemifphere, whofe ftars in Ptolemy’s Catalogue are 4, in 
Tycho’s 4, in Hevelius’s 6, and in Mr. Flamfteed’s 10, 
See ConsTELLATION, ; 4 
Eouureus, in Arts and Manufadures. See Horse. - 
EQUUS, in Zoology, a genus of the Bellux order. The 

fore-teeth in the upper jaw are fix, ere&t, and parallel; the © 
lower fix, and more prominent ; tufks folitary, included, re- ‘ 
mote ; teats two, inguinal, , 

i 
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“Species. 

Casarius. Tail with long flowing hair. Eguus cauda 
undigue fetofa, Linn. Equus auriculus brevibus eres, — 
juba longa, Brifl. “Ivwo:. Ariftot. félian, &e. Eguus, 
equa, equiferus, Pliny. Gein. Aldr. &c. Cheval, Buff. 
Rofs, Gein. Hor/e. ; 

Ferus. @. equus ferus, Haffelq. Wilde Pferde, Gmel. ¢ 
Pallas. Tarpany, Ryt{chk. Orenb. Wild” aa Bell. — 

Domesticus. 8. equus domefticus. Domeftic horfe. Hi 
This generous animal is cultivated in moft parts of the 

earth, and is found in a wild ftate in the deferts of Great — 
Tartary, in the fouthern parts of Siberia, the banks of the ~ 
river Don, and other parts of Afia and Africa. See — 
Horse. ES 

Hemionus. Longitudinal dorfal ftripe without hemeral — 
tran{verfe band ; tail hairy at the tip only. Eguus bemio-— 
nus, Pallas Nov. Comm. Petrop. vy. 19. Gmel. Cxigitai, 
Buf. “ 4 

This curious animal, defcribed by Pallas in the Tranfac- 
tions of the Royal Academy of Peterfburgh, is fuppofed by 
that naturalift to be the hemionos of Ariltotle, and which 
appears, if this conjeGture be correét, to have remained almoft _ 
unnoticed from the time of Plisy, who mentions it as a na- 
tive of Cappadocia, : 

- 
ara 



a4 EQUUS, 
- “The Ceicitai, or, as more commonly called, D/higgetéi in 
‘the Mongolian language, is a native of the defert regions 

" between the rivers Onon and Argun, in the fouthern parts 
of Siberia, and efpecially thofe of Gobi, which extend 
even to the confines of China and Thibet. The name 
 Dfhiggetéi fignifies Great Ears, and is given to this {pe- 

cies of wild horfe, becaufe its ears exceed in proportion 
the fize of thole of the common kind. They are, neverthe- 
Tels, ftraighter and better formed than thofe of the mule, 
_to which the whole conformation of the animal bears much 
fimilitude. His ftature is that of a mule of the common 

_ dimenfions: the length being more than five feet, and his 
weight from four to five hundred pounds. The head is 

_ Jarge,with an appearance of heavinefs, and the front flattened: 
the eyes moderate, with afh-coloured irides. he mouth is 

- furnifhed with thirty-four teeth. The neck is flender, and 
compreffed with a foft, fhort, ereét mane, and on the fore-top 
a tuft of downy hair about two inches in length. The body 

_is rather long; the breaft large and protuberant ; the back 
fomewhat concave or depreffed, with the flanks and pofterior 

J part thin, asin the mule. The limbs are long and flender, 
with an oval callus within the fore legs; the hoofs like 

thofe of the afs; and the tail, which is two feet in length, 
correfponding with that of the cow, in being naked for half 

its length, and having the tip hairy. 
During fummer the prevailing colour of this animal is yel- 

lowifh brown, with the upper part of the head and inner part 
_ of the limbs tawny, and fometimes the infide of the hind 
thighs and belly are faid to be whitith. The nofe is white ; 
the mane and tail blackifh; and the back marked witha line 
of chefnut or deep black, extending from the mane to the tail. 
The dorfal line is rather dilated on the loins, and becomes 
narrower towards the tail. The fummer coat is much 
fmoother than that which it affumes in winter, for the hair 
during the latter feafon is longer, and changes to a deeper 
or more ruddy hue, inclining at the tips to grey. 

Thefe animals are of a focial difpofition among themfelves, 
_ living together in troops of twenty or thirty, or fometimes 

an hundred. They prefer the open plains, abounding in 
falt marfhes ; and never approach the forefts nor mountainous 
fituations. Each of thofe troops is placed under the guidance 
of a leader, who is con{tantly on the watch while the reft 
of the herd is at reft, or feeding ; and who, in cafe of danger, 
gives the fignal of alarm, by leaping and looking fteadfattly 
at the objeét which excites his fears. This vigilant leader 

_ is often killed, becaufe 4.e is ftationed at fome diftance from 
_ the herd, and oftentimes approaches ftill nearer to the 

hunters, in order to watch them attentively ; and when he 
falls the herd does not difperfe till many of them are killed. 
When alarmed and put to flight the beft horfes could not 
overtake therfi; their fwiftnefs furpaffes that even of the 
gatelopes. They have the fenfes of fight and fmell in exquifite 

_ perfection In their manners they are naturally timid, but 
_ when clofely preffed by an enemy are very fierce, and detend 

themfelves both with their teeth and feet. Their neigh is 
more fbrill than that of a horfe. The pregnant females are 
with young from Auguft till the following f{pring, when 
each produces_a foal, or rarely two. 

The Czigitais would form an excellent race of fmall horfes, 
could they'be reduced to a flate of domeftication, but fuch 
‘is the untraétablenefs of their difpofition, that the difficulties 
‘of training them for this purpofe appear unfurmountable. 
The people of the vaft deferts which they inhabit purfue 
‘them only for the fake of their flefh and fkin, the former of 
which they efteem a delicacy. 
* Asinus. Tail briftly at the extremity ; a black crofs 
on the fhoulders.. Linn, The Afs. 
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This animal is deferibed at length under the article 
AsINuUS, 5 

Zesrea. Body pale buff, with perpendicular fufcous 
bands; limbs tranfverfely {triped with fufcous. L£guus 
zebra; fafciis fufcis verficolory Linn. Equus indicus, Joult. 
Lquus brafilienfis, Jacob. \ Zecota, Ludolf. Afne de beauté 
extraordinaire, Thevenot. Indianifch Maulihier, Gel. 

The zebra is one of the molt beautiful quadrupeds 
known; uniting to the grace of tie horfe, and {wiftnefs of 
the-flag, a peculiar combination of colours, that renders its 
appearance adnurable. This animal is rather larger than 
the common afs, and bears fome refemblance to the mule. - 
‘The head is of moderate fize, and well formed, the ears 
long, the legs delicate, the body graceful, and the beauty 
of its fhape heightened by the {moothnefs of the fin. 
The colour is either milk white, or faintly tinged with 
brown, or pale ferruginous, and the whole animal adorned 
with alternate pale and fufcous bands difpofed with fuch 
amazing regularity as to have rather the appearance of art 
than nature. The ftripes run in a tranfverfe dire€tion both 
onthe body and limbs. The head is ftriped with fine bands 
of black and whitish, forming a centre in the forehead, 
The neck is adorned with ftripes of the fame, running in the 
fame direétion as thofe on the back, all which point 
perpendicularly towards the belly. The thighs and legs 
are fafciated tranfverfely with fufcous. The tail is of 
moderate length, round, rather flender, marked with blackifh 
bands, and terminated by a thick tuft of brownifh hair. 
The colours in the male are remarkably vivid, being fome- 
times of a fine yellow or yellowifh, with the ftripes nearly” 
black, the female is almoft white, with the ftripes brown. 

Thefe animalé are found in the hotter regions of Africa, 
from Ethiopia to the Cape of Good Hope; and are in» 
particular met with in great plenty in the extenfive folitary ~ 
mountainous wattes of the latter tra&t of country. They live 
in large herds, and poflefs much of the manners both of the 
horfe and the afs, are exceffively {wift and vigilant,.and prefer 
fubfilting on the hard and dry herbage their fterile haunts af- 
ford, to defcending into the more fertile and more frequented 
plains. he difpofition of the zebra is more unmanageable: 
than that either of the horfe or afs; and even fuch as have 
been taken when very young have evinced the fame invin- - 
cible degree of paffion for liberty, when grown up, as thofe 
caught at an age of maturity. ‘The Dutch have taken 
great pains to train them for domeftic purpofes, but with 
little fuccefs, and which is the more to be regretted as the 
domeftication of thefe animals would be of eflential utility 
tothe colony. This is teftified from the aCtual obfervations 
of many travellers: : 

The zebra, tranfported into the temperate climates of Eu- - 
rope, have been known to produce young; but their off- 
{pring degenerates. It has been known to couple with the 
Arabian horfe, and to give birth to a {mall mule not very - 
unlike the hybrid creature formed between the horfe and 
afs. According to Sparrmann, the zebra is hunted by the 
Hottentots for the fake of its flefh, which they deem excellent; 
but, in reality, it is in no refpe& {uperior to that of the horfe. 
Le Vaillant defcribes the manners of thefe animals; the ery 
of the zebra, according to this writer, ‘is very fingular. 
Quacca. Above chefnut fafciated with fufcous, fides 

fpotted; belly, legs, and thighs white. Mquus guaggas 
Gmel. Opeagha, or quayga, of the. Hottentots. .M 
Travels, Phil. T'ranf. 

The quagga approaches fo nearly in refemblance toi the 
zebra, as to have remained till very lately confounded with it, 
and from various. circumftances to be confidered: as the fe- 
male. ‘This animal is inferior in fize to the zebra,» The 

prevailing 

on’s 3 



EQU 
prevailing colour reddifh brown, and the upper part is 
marked with bands of black, but one of the principal dif- 

ferences confifts in the belly, legs, and th‘ghs being white, 
and deltitute of bands, as are alfo the flanks and buttocks. 
‘here ig an obvious diftinétion between the two fexes of 
this animal, the colours of the male being far more vivid 

than thofe of the female. 

"The more {olitary regions in the fouthern parts of Africa 
are the haunts of this beautiful animal. They are of a fo- 

eisldiffiofition, and in a ttate of w ildnefs, herd in troops 

pf a hundred or more together; and it is ebferved that 

though they inhabit the fame deferts as the. zebra they never 

affociate with that {pecies. ‘The quagga, unlike the zebra, 

is of a tractable nature : in fize it is fmaller, but ftronger, and 

in proportion more robult, The attempts of the colonitts 

of the Cape to reduce this animal to a itate of fervitude, like 

the horfe, has been attended with fome fuccefs ; an inftance 

of this is mentioned by Sparrmann. Quagga, opeagha, 

and alfo cevah, or aah, are the names by which the Hot- 

tentots diftinguith this animal; its cry refembles the barking 

of a dog, in which founds, fimilar to the latter words, are 

frequently repeated. Its fleih, which refembles that of the 

zebra, is eaten by the natives. 

Appendix. PP 

Bifulcus. Hoofs cloven. Gmel. 
Molina. Hilt. Chili. 

The cloven-footed, or Chilefe horfe, is an animal of ver 
ambiguous charaier, and which, if our fufpicions be ell 

founded, will be removed from the equus tribe whenever 
naturalifts become better acquainted with this fuppofed 
fpecies than they appear to be at prefent. The animal 
feems to have been unknowa till obferved by Wallis in the 
ftraits of Magellan. Molina, in his “ Storia Naturale del 
Chili,” defcribes it as a horfe, under the title of Guémul or 

Huémul, and, as later writers depend on the authority of 
Molina for their defcription of this anemalous animal, it may 
not be amifs to repeat the particular information his ac- 
count affords us. The guemul is defcribed by him as 
refembling in different refpects both the horfe and the afs 5 
it bears an affinity to both, but cannot appertain to either ; 
the divifion of the hoofs alone being {ufficient to remove 
it from thefe apparently congenerous auimals. In point of 
ftature and appearance, the texture of the hair, and colour, 
the guemul, according to Molina, refembles the afs. The 
form and difpofition of the teeth correfpond with thofe of 
the horfe. The ears are not long, as in the afs; they are 
fhort, ftraight, and pointed, as in the horfe; neither is the 
back or fhoulders of the guemul marked with the black 
ftripe by which the afs is ufually diftinguifhed. The head 
is better formed than that of the afs, the cheft more elegant, 
and the tail and buttocks more graceful. The internal 
conformation affords the moft obvious diverfity ; and the 
voice, dependant, in a material degree, on this interior 
organization, rather refembles the neighing of the horfe than 
the bray of the afs. Gmelin is not correét in his tranflation 
from Molina, when he defcribes the “ ftru€tura interna,”? &c. 
as correfponding with that of the afs; this point may be 
thought material to the developement of the true character 
of the animal, and fhould be therefore mentioned ; and the 
more efpecially fince the fame miftake prevails in all the 
Englith defcriptions of this cloven-footed, or Chilefe horfe, 
that we have feen, 

Molina {peaks of the guemul as an animal of a vicious 
nature, wild, and of furprizing velocity. It inhabits the 
heights of the moft inacceflible mountainous regions of the 

Guémul, or FHuému!, 
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Andes of Chili; and it is faid, befides, to be found in other 
Alpine tra&ts of South America, } 

The information upon which this animal is defcribed 
appears to be not fufficiently explicit. We think the. 
guemul ought not to be retained with the hiorfe or equus tribe. 
Perhaps it is of the camelus tribe, or that, with {ill more 
propriety, it ought to be allowed to-conflitute a new genus. 
An ingenious writer obferves, that ‘¢if only a fingle fpecimen 
of this animal had been defcribed, we might have hefitated 
as to admitting it otherwife than as an accidental varicty.’’ 
We could have wifhed the other authorities alluded to had 
been adduced. The continental naturalifts offer argument 
and fpeculation dependant on the defeription given by 
Molina only; any farther information would Bi prove 
acceptable. In the Gmelinian “« Syfiema Natur’? this 
animal is clafledas ahorfe. Sonnini confiders it as allied to 
the lama, or camelus glama, and camelus vicugna. According 
to the charaéter “* pedes ungula indivifa,” eftablifhed by 
Linveus for the equus genus, nothing can be more abfurd 
than a cleven-footed ho:fe.. Its affinity to the camel ap- 
pears rather more evident, or, as before intimated, if it be 
not of that tribe, it is not improbable that it may confti- 
tute a new genus. r 

Equus Marinus, in Ornithology, the Fulmar cf Pen- 
nant and Latham, and the Procervagia Glacialis of 
other writers, which fee. 

Equus Marinus, in Zoolgy, a name given by fome to 
an animal very different from the hippopotamus, or river- 
horfe, and move ufually known by the name of the Morse. 
See Tricuecuus Rofmarus. 
ERA, in Chronology. See ra. 4 
Era, in Geography, a river of ‘Tufcany, which runs into 

the Arno ; 14 miles above Pifa. 
ERABA, a town of Perfia, fituated on the eaftern bank 

of the river that anfwers to the Arabius of Alexander 
and Nearchus. 
ERACLISSA, in Botany, fo named by Forfkall, from 

the Greek village near which he gathered it, is according 
to Juffieu, no other than dudrachne telephioides of Lin- 
neus. Sce Forfk.- Fl. Egyptiaco-Arab. 208. 
ERACTUM, in Ancient Geography, a town of Euro- 

pean Sarmatia, in the country of the Baftarne, according 
to Ptolemy. It has been thought to be the modern Row, 
a {mall town of Podolia. 
ERADICATIVE, in Medicine. See Raprcau. 
ERA, in Ancient Geography, a ¢nall maritime, fortified 

town of Afia Minor, in Ionia, according to Strabo, who 
{ays that it was either founded or poffefled by the Teians. 
ERAGS, a town of Africa, in the Pentapolis, accord- 

ing to Ptolemy. 
ERAGISA, Rajix, a town of Syria, in the Cyrrhaf- 

tii territory, upon the banks of the Euphrates, according 
to Ptolem«, fituated S. S. E. of Hierapolis, 
ERAGROSTIS, in Botany, from egos, Jove, and ayeuci-, 

gra/s, the name of an elegant grafs, Poa Eragroflis of 
Liaveus, called in Latin Gramen Ameris, and in French 
Amoureties. See Sm, Fl. Gree. Sib. t. 73, where the 
Linnean Briza Eragroffis is given as a fynonym. 
ERANA, in Ancient Geography, a borough of Afia, 

in Cilicia; being the chief place of mount Amanns, 
upon which it was fiuated; on the fame fide with the altars 
of Alexander. Cicero fays it refembled a town rather 
than a village. 
ERANARCHA, formed of EPavOLy alms, contribution, 

and «pxn, command, a public officer among the ancient 
Greeks, whofe bufinefs was to prefide over and dire& the © 
alms given, and provifions made for the poor, i 
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The evanarcha was properly the adininiftrator or fleward 
Bf the poor: when any perfon’ was reduced to poverty, 
taken captive, or hada daughter'to marry, which tie could 
not effect for want of moury; &e, this officer called an 
afflembly of friends and neighbours, and taxed cach, ac- 
cordin@ to his means and ciate, to contribute towards his 
relief. This is what we learn from Cornelius Nepos, in 
his life of Epaminondas. 
 BRANG, in Geography, a town of the ifland of Ce- 
fame ©" ' 
PH ERANGELIA, in Botany, (Wexyyorx, the herald of 

“Gfpring), a name given by Renealn in his Specimen Hif- 
tori Plantarum, 97, to the Snow-drop. See Gaan- 
“Hus. 

> ERANNA, in Ancient Geography, a town of the Pelo- 
poanefus, in ‘Triphyha, a province of the Elide. Strabo 
calls it Zrana, and places it between Cypariffia and Pylus. 
~ ERANNOBOAS, or Erranozoas, a river of India, 
‘according to Artrian; fituated within the Ganges, into 
which it difcharged itfelf near the town of Palibothra. 

is river was of the third degree of magnitude among the 
ndian rivers, and inferior to none but the Ganges and 

“Indus. Major Rennell cannot apply the name Erranoboas 
to any particular river. Pliny certainly fays, that the 
Jomanes (Jumnah) entered the Ganges by Palibothr:, 
hetween Methora and Clifobara (otherwife Caryfobora and 
Pyrifoborea) : but it is equally true, that in another place 
he mentious the conflux of the Ganges and Jomancs, and 
in the very next article fays that Palibothira is fituated 425 
les below that very point of conflux. Strabo does not 
ye the name of the adjoining river. See Pariporura. 
ERANTHEMUM, in Botany, from «22, the earth, and 

eS, a flower, according to Linnezus (Phil. Bot. 177.) whe 
is the author of the name; but fuch a derivation is, in the 
refent inftance, wholly deftitute of any appropriate mean- 
x. We fhould have {uppofed it rather from <gcs, love, on 

account of the beauty of the flower, which might well 
juftify fuch a denomination ; and it is not impoffible that 
Lisnzus might have had this idea in his mind when he 
Wrote the Flora Zeylanica, but forgot it when compofing 
his Piilofophia Botanica. Linn. Fl. Zeyl. 6. Diff. Nov. 

fm. Pl.r. Am. Acad. v. 1. 384. Gen. Pl. ed. 4. 418: 
6.11. Schreb. 15. Willd. Sp. Pl. v. 1. 51. Mart. 

Mill. Did. v. 2. Juff. ro. 
Gen. Ch. Cal. Periavth five-cleft, tubular, very narrow, 

‘ereét; hort, pointed, permanent. Co,-. of one petal, funnel- 
aped ; tube very long and thread-fhaped ; limb deeply 

cleft, (occafionally four-cleft), flat, its fegments obo- 
te. Slam. Filaments two, very fhort, in the mouth of the 

éorolla ; anthers nearly ovate, compreffed, projecting beyond 
ie tube. Pi?. Germen ovate, minute; {tyle thread-thaped, 

hii ne to the top of the ftamens; itigma fimple. Peric. 
feeds not known. Linnaeus adds, that he had feen 
a fingle {pecimen, sar by the mark +, was a dried 
and therefore he left the genus to the attentive exa- 
ion of other botanilts. 

Eff, Ch. Corolla five-cleft; tube thread-fhaped. An- 
ers projecting beyond the tube. Stizmafimple. Fruit.... 
Such are the characters given by Linmeus, and copied 
chreber, but the plant whence they were taken aan 

er than a Juficia, very near, if not the fame wit 
hella, Roxb. Corom. t. 177, Lranthemuin falls to 

fade the following manyfeript corrections: that the two 
pe agin of the calyx are the fhovteft ; fegments of 
“corolla not obovate but oblong, two of them joined 

+3 anthers within the mouth of the tube.x—W hence 
Vou. XIIL “pete - 

ground. Linnevs indeed, in his own Gen. Pl. has” 
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thefe correétions were taken we haye no knowlede; pro- 
bably from. forme of the plants he fubfequently referred t6 
Lranthemum, for he certainly never again faw vite fpecimen 
he originally defcribed from Herman’s herbarium, nor had 
he in his own any thing to illuftrate the fubject. In the 
Species Plantarum one ipecies only is mentioned, by the 
name of £. capen/e, {aid to grow in Ethiopia, and to have 
the habit of a Chircnia; yet he comprebends under it the 
plant of his Flora Zeylanica, which, as we have faid, is a 
Jufticia, and with this laft the Lynonyms of Herman’s Pava- 
dilus, Amman and Ray have certainly no conneétion. In 
the thirteeuth and fourteenth editions of the Syitema Vege- 
tabilium Se/ago dubia of Sp. Pl. having but two flamens 
and its fruit not afcertained, is called Lranthemum angufli- 
Jolin 3 while another fpecies, called parvifolium, is adopted 
from Bergius, along with a fynonym of Commelin, who 
figures it with four ftamens and all the afpe of a Selaro 3 
indeed Liineeus, in his own copy of Bergius, has expreffed 
a fufpicion of its being fuch.. £. falfoloides, from Teneriffe, 
the only iuppofed {pecies befides is deferibed in the Suppl. 
Pl. but wholly unknown to us. How far the above, and 
other {piked {pecics of Se/ago, may conftitute a genus by 
themfelves, as Juflieu fufpeéts, we mutt leave in doubt; but 
if fo, they cannot have any thing to do with the name or 
the above generic charaéters of Eranthemum. S. 
ERANUSA, in Ancient Geography, a {ma'l town of 

Italy, placed by Pliny near the promontory of Lavi- 
nium. { 
ERARIUM. See Afrarium. 
ERAS, in Ancient Geography, a town of Afia Minor, 

in Tonia, in the vicinity of Ephefus, according to Vhu- 
cydides. 

ERASED, in Heraldry, expreffes any thing that feems 
violently torn off from its proper place. “It is ufed in con- 
tradiftinG@tion to couped, which fignities a thing clean cut 
eff. The family of Card bears ermine, a demy lion ram- 
pant erafed, azure, &c. 

ERASINUS, in Ancient Geography, a river of the 
Peloponnefus, in Arcadia, according to Strabo, who 
fays that this river had its mouth near Bura, in the gulf of 
Corinth —Alfo, a river of Greece, in Eretria. Strabo — 
Alfo, a river of Greece, in Attica, near Brauron, Strabo. 
—Alfo, a river of Afia Minor, in Lycia.—Alfo, a river 
of the Argolide, towards the S. E. of Cenchrea, which 
formed a confluence with the Phryxus. 
ERASISTRATUS, in Liography,aphy fician of great re- 

putationamong the ancients, butof whofe parentageand birth- 
place, as well as of the era in which he flourifhed, different 
accounts have been trazfmitted to us by different writers, 
It appears molt probable, however, that he was bera at 
Julis, in the ifle of Cea or Ceos, (and not in Cos, the birth- 
place of Hippocrates, as has been afferted,) that he was 
the moft diftinguifhed pupil of Chryfippus, the Cnidian phy- 
fician, and had attained a high character in his profefficn in° 
the 123d olympiad. His fame acquired him the notice and 
efteera of Seleucus Nicanor, king of Syria, at whofe cout 
he is faid to have evinced his fagacity in the following 
manuer. Antiochvs, the king’s fon, was feized with a fe- 
vere malady, and the moft ingenious phyficians of the time 
were unable to difcover the caufe of it; until Erafiftratus, 
obferving the prince moft attentively, remarked, that when- 
ever Stratonice, his father’s fecond wife, entered his apart- 
ment, he became conliderably agitated, a bluth fuffufed his 
countenance, his voice grew more feeble, and his pulfe 
quickened :—whence the ie fician decided that his diforder 
was the effe& of a concea ed paffion for Stratonice. In or- 
der to inform the king of this delicate affair, he flated that 
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Antiochus’s difeafe was the refult of a paffion, the more 
unfortunate as it could not be gratified. The king, fur- 
prifed at the impracticability of gratifying the inclinations 
of his fon, demanded eagerly who was the object of his love. 
“ My wife,” replied Eraiiitratus, promptly. Seleucus hav- 
ing urged him ilrongly not to occalion the death of !+ 5 fon, 
by refuling to give up his wife, Erafiltratus inquired, if he 
would give up Stratonice to fave his fon’s life, were the the 
object of his atfection; with which the king expreffed his ready 
compliance, and Erafiftratus evowed that this would be the 
only means of preferving the life of Antiochus. Seleucus 
immediately declared him king of the provinces in Upper Alia, 
and gave him Stratonice in marriage, although the had already 
had one child. 

The great chara&ter of Erafiftratus, however, is founded 
upon more foiid ground than this anecdote difplays. . He 
may be confidered as the father of anatomical {cience, at 
leait conjointly with Herophilus. It feems to be clearly 
eftablifhed, that, before the time of thefe phylicians, no 
one had dared to difleét human bodies; anatomical examina- 
tions had been confined exclufively to the bodies of brutes. 
Human bodies had, indeed, been opened for the purpofe of 
embalming, among the Egyptians, but no anatomical inqui- 
ry had relulted from that praétice. The Ptolemies, efpe- 
cially Soter and Philadelphus, being defirous that the arts 
fhould be cultivated, and having furmounted the prejudices 
of the age, granted the bodies of malefaciors to the phyfi- 
cians for dileGtion, of which opportunity Erafiftratus and 
Herophilus availed themfelves largely, and made feveral im- 
portant difcoveries. To what extent thefe difcoveries were 
carried, it is not eafy to afcertain, fince the works of thefe 
phyficians are loft; and what we learn refpe€ting them is 
chiefly through the medium of Galen, who deeming Era- 
filtratus in fome fort a rival of his idol, Hippocrates, feldom 
quotes him but to confute him, It is afferted by Celfus (De 
Medicina, Prefat.), that the monarchs above-mentioned 
took the condemned crimizals from prifon, and gave them 
up to Erafiftratus and Herophilus, who diffected them alive, 
in order to obtain a more accurate knowledge of the vital 
motions. (See Empiric.) It has been doubted, however, 
whether they were guilty of this barbarous practice, in con- 
fequence of their adoption of the opinion of Praxagoras, 
that the veins only received blood, and the arteries, and left 
ventricle, air; fiuce, if they had opened the living body, 
they muit have bad ocular demonftration of the exitt- 
ence of blood in the latter: and this imputation is fuppofed 
to have been thrown upon them ia a fabulous age ; juft as 
Medea is faid to have boiled living men, becaule fhe was 
the firft who pra&tifed warm bathing. (See Eloy Dict. Hitt.) 
It would appear, however, from the ftatement of Galen, that 
the evidence of their fenfes, upon this fubjeét, was contra- 
yened by this fort of fubterfuge: ‘ as foon as the left ven- 
tricle of the heart is opened,”’ they obferved, “ the air is 
diffipated, and the ventricle is inftantaneoufly filled with 
blood.” (Galen, an fanguis fit natura in arteriis. ) 

Erafiftratus and Herophilus were the firft who diffected 
the human brain accurately ; according to the fragments pre- 
ferved by Galen, Erafiftratus defcribed the brain minutely, 
its convolutions, the divifion of gerebrum and cerebellum, 
fits cavities or ventricles, with their paflages of communica- 
“tion, and the origin of the nerves; and he inferred that the 
brain was the common fenforium,) or fource of all the vital 
actions and fenfations, which were effeGied through the me- 
dium of the nerves. (Galen, De Hippoc. et Platon. decret. 
lib. vii. cap. 3.) He alfo examined minutely the ftructure of 
the heart and of the great veffels, and was the firft to point, 

out the valvuiar apparatus, and its peculiar form im each of 

> 

the cavities of that vifeus. (Loc. cit lib. i. cap. 10, and 
lib. vi. cap. 6.) He affirmed that the veins divided in the 
liver, for the purpofe of fecreting the bile; and knew that 
the urine was fecreted by the kidnies. 

His phyfiology, in general, was not, however, very pro- 
found, and his pathology neceffarily imperfe& ; although he 
attempted to explain the caufes of difeafes from his kuow- 
ledge of the ftruéture of the body. The funétion of refpi- 
ration ferved, in his opinion, merely to fill the arteries with 
air. “The thorax being dilated,”’ he faid, “the lungs expand 
at the fame time, and receive air: this air pafled to the ex- 
tremities of the divifions of the trachea, and from them into 
the extremities of the pulmonary artery, whence it is pumped 
into the heart, by the dilatation of that organ, in order to 
be diltributed to all parts of the body, by the great artery.’? 
He attributed digettion to attrition produced by the coats 
of the ftomach ; but he did not attempt to explain the 
particular manner in which the ftomach accomplifhed fuch 
attrition. ; 
The hypothefis, by which Erafiftratus attempted to exe 

plain the origin of inflammation, refembled, in its leadin 
feature, that modern fuppofition, which, fanétioned by the 
name of Boerhaave, was generally received ia the medical 
world for a long feries of years. (See Error Joti.) He 
maintained, as we have already ftated, that the great vein 
(vena cava) was the refervoir of blood, and the great ar- 
tery (aarta) the refervoir of air. “ Thefe refervoirs are di- 
vided and fubdivided,”’ he affirmed, “ until they arrive at 
the furface, where the ramifications become fo minute, that 
the blood cannot pafs farther. Here the mouths or extre- 
mities of the arteries and veins clofe to each other, but the 
blood continues within its proper bounds, and does not en- 
ter the arterial or air-veffels, fo that the body continues in 
the natural ‘flate. But when any caufe of violence occurs 
to difturb this regularity, the blood is infinuated into the 
arterier, and hence the origin of difeafes. Among the 
caufes of difturbance juft alluded to, too great abundance 
of blood is the principal; for by it the coats of the veins 
are preternaturally dilated, and their extremities, which are 
ordinarily impervious, open, and admit of the paflage of the 
blood into the arteries. This transfufed blood becomes an 
impediment to the courfe and motion of the arterial fpirit or 
air, which is fent from the heart ; and if the oppofition of 
the two matters is dire&, or if the blood be arrefted near a 
vital part, a fever is produced; but if thé air repel the 
blood, fo that it pafs not farther than the extremity of 
the artery, inflammation of that part is the confequence.’? 
(Galen, de vena fect. adverf. Erafiftratum.) : 

The practice of Erafiftratus, like that of his mafter Chry. 
fippus, was extremely fimple. He did not employ blo 
letting, nor purgatives; confidering the former as hazard- 
ous in the operation, and debilitating in its effeGs, and the 
latter as not bringing away the proper humours of the body, 
but humours in a fort of corrupted ftate. He fometimes 
employed glyfters, but thefe of the mildeft qualities. All 
thefe remedies operated, in his opinion, by reducing plethora, 
which might be effeéted more fately and it he fafting, 
or abftinence in ciet, efpecially when aided by exercife. He 
advifed his patients, therefore, to ufe fuch articles of diet 
as contained little nutriment, as melons, cucumbers, and 
vegetables in general. He was exceedingly averfe from the 
employment of compound medicines, and efpecially of the 
mixture of mineral, vegetable, and animal fubftances; ai 
he exclaimed againit the ufe of the antidotes of the phy- 
ficians of this day, in which fimplicity was shoal 
fhunned. 

From the fragments of his writings to be found in Ca 
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Calius Aurelianus, it would appear, that Erafiftratus 
rote an accurate treatife on the dropfy, in which he difap- 
roves of the operation of tapping; and that he had left 

‘other books on the following fubjeéts :—viz. on the Dif- 
eafes of the Abdomen, on the Prefervation of Health, on 
~wholefome Things, on Fevers, and Wounds, on Habit, on 
“Palfy, and on Gout. 
_. Having lived to extreme old age, and fuffering feverely 
from the pains of an ulcer in the foct, Erafiflratus is faid 
‘to have terminated his exiftence by {wallowing the juice of 
‘cicuta, or hemlock. Sce Le Clerc, Hift. de la Mediciue, 
Eloy, Di&. Hitt. Celius Aurel. 
ERASMUS, Desiperius, aman of great celebrity 

jin the republic of letters, was born at Rotterdam on the 
“28th of OGober, 1467. He was the natural fon of Gerard, 
a native of Tergou, by Margaret the daughter of a phy- 
fician, whom he intended to marry, but being deceived 
by a report of her death, he entered into the church, and 
“on this account Erafmus has been called, by way of reproach, 
‘the fon of a prieft, though his father was not in orders at 
‘the time of his birth. When Erafmus was about nine 
years old he was fent to fchool at Deventer, where he made 
“very confiderable progrefs in learning, and was particularly 
‘diflinguifhed by the excellence of his memory. His mother, 
who followed him to Deventer, to watch over his health, died 
of the plague when he was about 13 years ofage. He was 
now left an orphan, and his guardians, forgetful of the facred 

‘traft repcfed in them, forced him into the church with a 
view of embezzling his property. Erafmus refifted their 
importunity for a confiderable time, but at length, when he 
“was nineteen years old, he entered among the regular canons 
in the monaftery of Stein, near Tergou. He was of a delicate 
conflitution, and his health was not fufficiently robuft for 
the life of a monk. His temper and fentiments were like- 
wife averfe from the habits of the profeffion; he accordingly, 
with the leave of his fupericrs, accepted, in his 23d year, 
an invitation to refide with the archbifhup of Cambray ; but 
finding the patronage of that prelate not equal to his expect- 
uations, he went to Paris and tludied in the college of Mon- 

_taigne. Here he fupported himfelf by giving private lectures 
to thofe who were lefs advanced in their learning than 
himfelf. His necefflities required great exertion, and thus 
he acquired habits of induftry which raifed him to the 
higheft pitch of literary exccllence. Some of his pupils 
vat Paris were the fons of Englifhmen of confiderable con- 
fequence, by whofe liberality and earneft requett he vifited 

their country, and contraéted many valuable friendfhips. 
This was in the year 1497; from England he went to 

Italy, continued a year or more at Bologna, from thence to 
_ Venice, where he publifhed his Adagia; afterwards to Padua, 
and at laft he vifited the capital, Rome, where his reputation 
“was very high, ard whefe he might have fettled to great 

_adyatitage, had he not. determined, at the entreaties of his 
friends, and by the exprefs invitation of Henry VIII. to 
return to England. Henry,-while prince, had contracted a 
friendhip and high refpeé for Erafmus, and in a few months 
after he fucceeded to the crown, we find Erafmus at the 
‘court of London high in favour with the monarch, with 
Wolfey, with the archbifhop cf Canterbury, and with other 
perfons of diltinétion. b 

~ At firft he lived with fir Thomas More, under whofe 
‘roof he wrote his “‘ Moriz Encomium,” or “ Praife of Folly,” 
‘awitty and fatirical compofition. He afterwards went to 
“Cambridge, and read leétures to the ftudents in Greek and 
‘theology. For this he was remunerated with a living and 
‘many valuable prefents, though not of fo fubftantial a 
Betsre as to fatisfy his expectations, He withed for an 
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independency, and not being able to fecure that in Fagland, 
he went over to Flanders in 1514, and was fhortly after creat. 
ed nominal counfellor to prince Charles of Aultria, with a {ti- 
pend. Soon after this he paid a vifit to Bafil, where he formed 
an intimacy with fome valuable friends, which induced him to 
f{pendhis latter days.in that place. At Bafilhe publithed, in 
the year 1516, his New Teftament, in Greek and Latin, which 
was received with the utmoft eagernefs by all thofe whofe 
minds were turned to theological purfuits. It was dedicated 
to Leo X. In the courfe of the fame year, his edition of St. 
Jerome, a favourite author, made its appearance, which he 
inferibed to his generous patron, archbifhop Warham. Eraf- 
mus was ever inimical to that fyftem of war which in his 
time, as in ours, was but too much in fafhion among the 

ambitious rulers of mankind; he publifhed, in 1517, a work 
eatitled “ Querela Pacis, undique gentium eje@e profligate- 
que,” which is written with much ftrength of reaforing and 
true eloquence. By his contemporaries he was charged 
with maintaining the unlawfulnefs of war on all and every 
occafion : this, however, was a calumny invented by his 
enemies, of whom he hadmany, for, in the work alluded to, 
he exprefsly fays he is fpeaking only of wars undertaken 
on trifling and unjuftifiable occafions. « I think,” fays he, 
“ very differently of wars, which are firitly and purely defen- 
five, {uch as with an hone and affeionate zeal for the 
country, repel the violence of invaders, and at the hazard of 
life, preferve the public tranquillity.” He was aware of the 
horrors and atrocities of a ftate of warfare, and thought 
almoft any facrifice might he made by wife princes to prevent 
it. He undertook to vindicate the caufe of peace, whom 
he makes the fpeaker on this occafion. But the arguments 
which he puts into her mouth, and the perfuatfive eloquence 
with which fhe addreffes the fovereign princes of thofe dark 
times,as they are fometimes called, would fearcely be borne 
by the monarchs of Eutope in this enlightened age. His de- 
{criptions are vivid, and his reflections but too juft: “« Ex- 
uruntur vici, vaftantur agri, diripiuntur templa, trucidan- 
tur immeriti cives, dum princeps interim otiofus ludit aleam, 
dum faltitat, dum deleGat fe morionibus, dum venatur, dum 
amat, dum potat. O Brutorum genus jam olim extinétum ! 
O fulmen Jovis aut ccecum aut obtufum.’”? ‘To whom this 
is particularly applied it does not appear, but the ** Querela 
Pacis’” was occafioned by the following remarkable cirs 
cumftance ; 

It was a favourite proje& at this period to aflemble a 
congrefs of kings at Cambray, confilting of the emperor 
of Germany, the kings of France, England,,and the Low 
Countries ; ‘ of which,’’ fays the author, “« I am a native., 
They were to enter into mutual and indiffoluble engagements 
to preferve peace with each ether, and throughout Europe. 
‘This momentous btfinefs was very much promoted by Wil- 
liam a Ciervia, and by one, who feemed to have been born 
to‘advance the happinefs of his country, and of human na- 
ture, John Sylvagius, chancellor of Burgundy. But cer- 
tain perfons, who get nothing by peace, and a preat deal by 
war, threw obftacles in the way which prevented this truly 
kingly purpofe from being carried into execution. After 
this great difappointment, I fat down and wrote, by defire 
of Sylvagius, my Querela Pacis.” ‘This work was dedi- 
cated to Philip of Burgundy, bifhop of Utrecht, who was 
likewife a zealous promoter of peace, and who, fo far 
from being offended with the free fentiments of the book, 
thanked the author, aud even prefled him to accept a living, 
asa remuneration, which he civilly refufed. Erafmus fought 
no Waren though, fays his biographer, he merited the 
higheft: he fought the happinefs of his fellow creatures, 
and elt himfelf abundantly rewarded by his own confcience, 
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and their approbation. The bifhop, however, in token of 
his high efteem, fent him a moft beautiful ring, fet with a 
fapphire, which his own brother, his predeceflor, in the bi- 
fhopric, had conftantly worn, aud which he defired Eraf- 
mus to wear for his fake. 
The commencement of the reformation, under Luther, 

wis a circumftance of confiderable imporrance in the life of 
Evafinus. He had thewa himfe f inimical to the fupertti- 
tions of the times, he had arraigned the priaciples and prac- 
tices of the monks, and had done much to undermine the 
whol. fyitem of popery, asd to expofe the various frauds 
which had been attached to its obfervance by avaricious and 
licentious prieits ; yet he was not prepared to join the re- 
formers as fuch, his zeal was not fufficient to enable him 
to endure perfecution: he did not with to break openly 
from the church, nor was he quite fatisfied with the doc- 
trines of the reformers, and {till lefs was he difpofed to co- 
alefce with the rudenefs, vulgarity, and contempt of polite 
literature which charaéterized fome of that clafs of people. 
Tt has alfo been faid that he was very defirous of being no- 
ticed by the great, that he had habituated himfelf to that 
degree of indulgence, which would render the profpe&t of 
poverty and imprifonment abfolutely infapportable to his 
mind. His income likewife arofe almoft entirely. from pen- 
fions which he received from crowned heads, prelates, and 
men of confequence belonging to the Catholic perfuafion, 
which he would unqueftionably have lo{t had he gone over to 
the oppofite fide. Thefe are the reafons which have been 
affigned why Erafmus did not come boldly forward in de- 
fence of the reformation ; but with thefe deduGtions there is 
enough in his character to challenge the admiration and gra- 
titude of the friends to liberty and the human race. He 
was ever the undaunted advocate of fiee enquiry, and per- 
petually waged war again{t the ignorance and bigotry that 
charafterized the age in which he lived. On thefe accounts 
he was, in the firft years of the reformation, highly regard- 
ed by Luther, and it was owing to fome unadvifed, and, 
probably, unwarranted attacks made upon Erafmus, about 
the year 1520, by the zealous reformers, that he was driven 
to enlilt among the defenders of the church of Rome. 

In the year 1522, he publifhed his “ Colloguies,”” which, 
though apparently intended for young perfons, were gene- 
rally read, and are fuppofed to have been very efficacious in 
promoting the principles of the reformation. As foonas their 
tendency was difcovered, the clergy attempted to ftop their 
fale, but it was then too late; more than twenty thoufand 
copies of them were difpofed of in Paris, befides a number 
of editions which were printed and fold in other places. 

In 1524, Erafmus publifhed his treatife, «* De Libero 
Arbitrio,” which was an avowed attack upon Luther’s 
Opinion concerning predeftination, but the author, in his 
zeal, {poke again{t reformers in general; Luther replied, 
and had unqueitionably the beft of the arzument: in fome 
paffages he feemed to commiferate the cafe of his antago- 
nift, and to regret the neceffity that he was under of ex- 
pofing him. ‘ We faw,” fays he, ‘¢ that the Lord had 
not conferred upon you the difcernment, the courage, and 
the refolution to join us in oppofing thofe monfters, and 
therefore we dared not to exaé from you that which 
greatly furpaffes your ftrength and capacity.’? He then 
refers to th- motives of worldly intereft by which Erafmus 
had fuffered himfelf to be fwayed from the path of rectitude. 
The controverly increafed in violence, and much unjuftifia- 
ble acrimosy proceeded from the pens of the difputants. 
Under the article Rerormation we fhall have occafion to 
enter more at large into this {ubje&, and alfo into the con- 
troverfy between Erafmus and Melan&hon,. 

Another antagonift with whom our’ author had to cons 
tend was Julius Cefar Scaliger, who had put himfelf at the’ 
head of thofe who were fo faftidious in the ufe of pure Latin” 
as to rejcctevery word not to be found in the works of Ci-— 
cero, and who on that account had affumed the title of 
“ Ciceronians.”? Erafmus, fuperior to this pedantry, ems 
ployed new words for new ideas, and in juftification of his 
condu& publifhed, in 1528, a dialopue entitled * Cicero- 
nianus,” in which he attacked the fe& both with argu- 
ment and ridicule. Scaliger wrote againft him with all the. 
malignity that human wit and learning could devife, and 
he was»backed in his fcurrility by others of the Cicero- 
nians lefs able in the warfare, but not lefs inveterate than 
their mafter. The nature cf this controverfy is fairly ex- 
hibited in.the notes on the life of Erafmus by Bayle. 

Erafmus, wearied, perhaps, by difputation, publithed, in 
a fhort time after his « Cicergnianus’”? had made its appear. 
ance, a treatife of much ability and learning, entitled «« De 
Reéta Latini Grecique fermonis Pronunciatione.” «In the 
year 1529, Erafmus left Bafil for Friburg, in order to thew 
his attachment to the church which had for fome years 
been lofing ground in Bafil, and fo completely had the re- 
formed religion gained an afcendancy there at this period, 
that all the images were taken from the town-houfe and 
other public places and burnt, which was fuppofed 
to have been the means of putting an end to the differences 
among the common people. Erafmus wav now advancing 
in life, and feemed, more than ever, fearful of being thought — 
friendly to the reformation, and to fhew his zeal for the op- 
polite fyftem he wrote and publifhed an epiftle againft fome 
‘¢ who falfely call themfelves Evangelitts,”’ and as they, from 
his former works, had produced his authority again{t perfe- 
cution, he began to maintain that there were’certain cafes 
in which they might lawfully be punifhed capitally as blaf- 
phemers and feditious perfons. Such were the unworthy 
Reps to which he was led by an anxiety to keep on good 
terms with his patrons and prote¢tors. ( 

In 1535 he returned to Bafil, and fo highly was he 
efteemed by the church of Rome, that there was an inten-_ 
tion to give him a place in the college of cardinals ; but it~ 
was too late for him to accept of the high honour. His. 
health rapidly declined, and on July 12, 1536, he died of 
a dyfentery at the age of fixty-nine. “He was buried witi 
great funeral pomp im the cathedral church of Bafil, where | 
his tomb ftill remains. By his will he left legacies to feveral _ 
friends, and the refidue of his property he devoted to charit- _ 
able purpofes. In perfon he was below the middle fize, well- : 
fhaped, of a fair complexion, with a chearful countenance, — 
a low voice, aad agreeable elocution. He had affumed the 
name of Erafmus in conformity with the pedantic talte then 
prevailing among men of letters of taking names of Greek or — 
Latin etymology ; he tranflated his name of * Gerard,” 
fiznifying ‘¢ Amiable,” into the equivalent ones of ** Defi- 
derius” in Latin, and-“ Erafmus” in Greek, making ufe 
of both, but the latter was his common and ai sie | 
appellation. 

Erafmus was a voluminous writer; and his werks were 
publifhed in nine volumes folio. - They confift of numerous 
tranflations from the Greek; of grammatical and philologi- 
cal pieces ; of poems, declamations, and orations ; of a ccl- 
leG&tion of adages and apophthegms; of works in divinity — 
on various topics, moral, dida€tic, and controverfial; of a 
verfion of the New Teitament, paraphrafes of the gofpels 
and the epiftles, and commentaries on fome other part 
of {cripture ; and of apologies, pitts to correfpondent 
&e. A new and handfome edition of his works” 
publifhed in Holland by Le Clerc in eleven volumes f 
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1704. Dr. Jortin, the biographer of Erafmus, {peaking 
of his Latin flyle, fays, it © is that of a man who hada 

flrong memory, a natural eloquence, a lively fancy, and a 
ready invention, who compoled with great facility and ra- 
pidity, and who did not care for the trouble of revifing and 
correcting ; who had fpent all his days in reading, writing, 
and talking Latin; for he feems to have had no turn for 

+ modern languages, and perhaps he had almoft forgotten his 
_ mother-tongue. His {tyle, therefore, is always unaffected, 
 eafy, copious, fluent, and clear; but not always perfectly 
_ pureand ftri@tly clafiical.”” 
Noone contributed fo muchas Exafmus to throw difcredit 
“upon the barbarifm and ignorance of the {chools, or to 
make literature agreeable, and conneét it with good fenfe 

- and folid criticifm. He was a great public benefaétor ; and 
therefore he is juftly regarded as one of the principal glories 
of his age and country. His memory is equally honoured at 
the place of his birth and of his death. Several of his 

' relics are preferved at the latter place, and at the former, 
the houfe in which he was born, is marked with an inferip- 

tion, and his fltatue decorates the great fquare. Jortin’s 
- life of Erafmus. Bayle. Complaint of Peace. 1802. 
_ Erasmus, in Geography, a mountain of the ifland of 
~ Ceylon; 30 miles N.\W. of Trincomaly. 

ERASTIANS, in Ecclefiaflical Hiflory, a religious fe& 
‘or faGtion, which arofe in England during the time of the 
civil wars, thus called from their leader, Thomas FEraftus, 
a German divine of the fixteenth century, whofe dif- 
 tinguifhing deétrine was, that the church had no right 

to difcipline, that is, no regular power to excommunicate, ex- 
clude, cenfure, abfolve, decree, or the like. 

According to the founder of this fect, the paftoral office 
was only perfuafive, like a profeffor of the fciences over his 
ftudents, without any power of thekeysannexed. The Lord’s 
fupper and other ordinances of the gofpel were to be free and 
‘open to all. The minifter might diffuade the vicious and 
unqualified from the communion, but might not refufe it, 
or infli& any kind of cenfure; the punifhment of all offences, 
either of a civil or religious nature, being referved to the 
mayiftr.te. The pretended advantage of this fcheme was, 
that it avoided ere€ting imperium in imperio, or two different 
‘powers in the fame civil government; it effectually de- 

_ itroyed all that {piritual jurifdiGtion and coercive power over 
the confciences of men, which had been challenged by 

' popes, prelates, prefbyteries, &c. and made the govern- 
ment of the church “ a creature of the ftate.’? Moft of 
our firft reformers adopted thefe fentiments fo far as to 
maintain, that no one form of church government is pre- 
feribed in fcripture as a rule for future ages, as Cranmer, 

~ Redmayn, Cox, &c. and archbifhop Whitgift, in his con- 
“troverfy with Cartwright, delivers the fame opinion. The 
_ Eraftians formed a party in the A flembly of Divines in 1643, 
and the chief leaders of it were Dr. Lightfoot, Mr. Col- 
man, Mr. Selden, and Mr. Whitlock ; and in the houfe of 
“commons there were, befides’ Selden and Whitlock, Oli. 
ver St. Jotin, efq., fir Thomas Widdrington, John Crew, 
‘efq., fir John THipfley, and others of diltinguifhed’ reputa- 
fion. In the aflembly, the Uraltians did not except againtt 
“the prefbyterian government as a “ political ioftitution,” 
proper to be eftablifhed by the civil magiftrate, but. they 

ere againtt the claim of a ** divine right.” Accordingly 
“the claufe of divine right was loft in the houfe of commons. 
Weal’s's Hitt. Purit. vol. ii. ato. 
7 ERASTUS, Tiomas, in Piography, a phyfician, was 
born, in 1523, at Auggenen, a village in the diftri& of 

enweiller, in Switzerland. He ftudied at Bafil, where 
he was feized with the plague in 1542, and narrowly efcaped 
. 
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death, He fuffered a long and tedious conalefcences 
which, together with his poverty, threw an almoft infur- 
mountable impediment in the way of his fludies; but he 
fortunately found a generous protector, who opened the 
door of the {ciences to him, and furnifhed him with the means 
of travelling to Italy. He took up his refidence at Bologna, 
where his proficiency in the ftudy of philofophy and medi- 
cine was fuch, that he obtained the honour of the degree of 
door of thefe two feiences. Finding himfelf in a fhort 
time holding a diftinguifhed fituation among the men ‘of 
learning, he followed the. cuftom of the times by changing 
his name ; giving a Greek turn to his original name, which 
was Lieber, (beloved,) he called himfelf Eraftus. Under 
this appellation he became a teacher of medicine at Hei- 
delberg, where he obtained corfiderable reputation ; and in 
1581 he was called to fill the medical chair in the univer- 
fity of Bafi!. But this honourable fituation he did not 
long enjoy ; he died on the 1ft of January, 1583. 

He left many works behind him, of which fome were 
printed during his life, and others have been publithed fince 
his death; their contents, however, are not particularly 
intevefting ; the following is a lift of their titles and editions. 
‘¢ Difputationum de Medicina nova Phillippi Paracelfi,’’ 
p- i. Bafil, 1572, p. i. ibid, 1572, p. il. ibid. 1572, p. iv. 
et ultima, ibid. 1573, all in 4to. Jn thefe volumes he 
refutes the do€trines which Paracelfus had previoufly taught 
at Bafil, and had committed to writing. 2. “ De Caufa 
Morbor. Continente,”’ 4to. 1572. 3.‘* De Occult. Pharma-. 
cor. Poteftatibus,” gto; ibid. 15743 Francofurti, 161t. 
4. “ Difputat. de Auro Potabili.”” gto. Bafil, 1578, 1594. 
5. “ De Putredine Liber,” 4to. ibid. 1589; Liphe, r5go. 
6. “ Epittola de Aftrologia Divinatrice,” 4to. Bafil, 1580. 
4. * De Pinguedinis in Animalibus Generatione et Con- 
cretione,”’ ato. Heidelberg, 1580. 8. “ Comitis Mon- 
tani, Vicentini, novi Medicorum cenforis, quinque Librorum 
de Morbis nuper Editorum Viva Anatome,” gto. Bafil, 
1581. .g. “ fed Archangeli Mercenarii Difputatronem de 
Putredine refponfio,”’ gto. ibid. 1582. 10. “ Varia Opufeula 
Medica,” folio, Franc. 1590. Sce Eloy Di&t. Med. Biog. 
Did. 
ERATO, from «paw, J love, in Mythology, the name of 

one of the nine Mufes who prefided over love-poctry. “ By 
Erato,”’ fays Callimachus in his epigram on the nine Mufes, 
“the pious hymn was made.” ‘fo this Mufe fome have 
afcribed the invention of the lyre and lute; but parti- 
cularly the pfaltery or long lyre of nine ftrings; and fhe is 
reprefented with a garland of myrtles and rofes, holding a 
lyre in one hand, and a bow in the other, and at her fide a 
Cupid with his-torch. In the portraits of Apollo.and the 
Mufes, dug out of Herculaneum, Erato is exhibited halding 
a ple&trum or bow in her right hand, and'feeming to play 
with the fingers of her left. The pfaltery, or lyre, is more 
than twice the length of that in the hand of ‘Terpfichore. 
(See Muses.) ‘There is alfoa Nercid of the fame name. 
-ERATONOS, in Ancient Geography, iflands of the 
Arabic gulf. Pliny defignates their aridity by the epithet 
Sitientes. 
ERATOSTHENES, in Biography, an eminent Greek 

mathematician, philofopher, and chronologift, was born 
at Cyrene in the fecond year of the 126th olympiad, 
or 275 B.C. He was educated under Arifto, the philofo- 
pher of Chios, and Callimachus, the poet ; and he himfclf 
had feveral difciples who were eminent, aud among the 
number was Ariltophanes of Byzantium, one of the moft 
celebrated grammarians of his time. Such was the fame of 
Eratofthenes as a man of extenfive erudition, that he was 
denominated mev/la0Aos, ¢, ¢, vi€Lortous in five contefts, alluding 

to 



ERA 

to the five prizes of the Olympic games, and exprefling his 
pre-eminence in all kinds of literary purfuits, He was alfo 
flyled the cof{mographer and father of chronology, the mea- 
forer of the univerfe, and the fecond Plato. On the invi- 
tation of Ptolemy Euergetes, he removed from Athens to 
Egypt,’and fucceeded Zenodotus in the office of librarian to 
the famous library at Alexandria. This office he retained 
under three fucceffive princes, difcharging his truft with fin- 
gular honour, and acquiring high reputation for literature 
and f{cience by his writings and difcoveries. Availing him- 
felf of the multitude of hiltorical memoirs, which the library 
furnifhed, he was both prompted and enabled to determine 
the dates of many diftin& facts, by laying down certain chro- 
nological canons, for which fee CHronotocy. He alfo 
employed his eminent abilities and learning, with equal fuc- 
cels, in reducing geography to a regular fyftem, and laying 
its foundation upon clear and folid principles. He like- 
wile firit introduced into his map a regular parallel of Jati- 
tude, which was a geographical outline traced over cer- 
tain places, whofe longeit day was obferved to be exactly 
of the fame length. He began it from the ftraits of Gibral- 
tar, and it thence pafled through the Sicilian fea, and near 
the fouthern extremities of Peloponnefus, and was continued 
through the ifland of Rhodes and the bay of Iffus, and then 
entering Cilicia, and fo croffizg the Euphrates and Tigris, 
was extended to the mountains of India. By means of this 
line he endeavoured to rectify the errors in the ancient geo- 
graphical map, fuppofed to be that of Anaximander. In 
drawing this parallel, he was regulated by obferving when 
the longelt day confifted of 144 hours, which Hipparchus 
afterwards determined to be the latitude of 36°. The run- 
ning of this parallel through Rhodes was a happy thought 
of Eratoithenes, becaufe it not only encouraged him to 
trace upon his map other parallels at certain intervals 
from his firft, fuch as one through Alexandria, another 
through Syene, and another through Meroe, but he un- 
dertook to trace at right angles to thefe a meridian paff- 
ing through’Rhodes and Alexandria down to Syene and 
Meroe. His progreflion this way enlarged his ideas with 
regard to the fciences of geography au aftronomy, and 
induced him to attempt a more arduous tafk, which was 
that of determining the circumference of the globe by an 
actual meafurement of one of its great circles, making his 
computation upon the whole by uniting certain accurate ob- 
fervations made in the heavens with a correfponding diitance 
carefully furveyed, and taken upon a meridian of the 
earth. The feyment of the meridian which he fixed upon 
for this purpofe, was that between Alexandria and Syene, 
the diitance of which was meafured, and found to be 5000 
ftadia,. and the angle of the fhadow upon the {caphia, or 
fun-dial, which was obferved at Alexandria, was equal to the 
soth part of the circle; for at Syene there was no fhadow 
from the gnomon at the mid-day of the fummer-folitice ; and 

. that this might be more accurately taken, they dug a deep 
well, which being perpendicular, was completely illuminated 
at the bottom, when the fun was vertical. The fubftance of 
this account was taken trom Cleomedes, who feems to have 
extracted it from Eratofthenes’s original work, entitled 
Melencac. (See Fabr. Bell. Grac..vol. ii. p. 477.) 
And it ispublifhed as fuch at the end of the Oxford edition 
of Aratus in 1672, though under the title of M¢ipey rz yn; 
wzpi@seaxc. By this account Eratofthenes made the circum- 
ference of the earth amount only to 250,0c0 fiadia, whereas 
a multitude of original authors, (fuch are Strabo, Geminus, 
Vitruvius, Macrobius, Pliny, Capella, and Cenforinus, ) have 
uniformly given the numbers to be 252,000. In order 
to reconcile thefe differences, Dr. Murdoch (Enquiries con- 

‘ 

ERB ° 

cerning Meafures of length, prefixed to Bufching’s Geogra- 
phy, vol. i.) has ingenioufly {uppofed, that inltead of 7° 12’, 
the difference of latitude was 7° 84', which was the 4, $th 
of the circumference, which would bring the calculation to 
252,000 ftadia, and that Cleomedes negleéted the fmall 
fractional part of the denominator; but that the principal 
miltake was in meafuring the diftance, and finding it to be 
sooo ftadia. FEratofthenes, by making the circumference 
to be 250,000 ftadia, allowed 700 ftadiato a degree, which, 
by the reduction of 8 ftadia to a Roman mile of 5000 feet, 
amounted to 87%! Roman miles to each degree. We hall 
return from this digreflion, after obferving, that the-map of 
Eratofthenes appears to have contained little more than the 
ftates of Greece, and the dominions of the fucceffors of 
Alexander, digefted from preceding furveys. He had feen 
indeed, and has quoted the voyages of Pytheas into the great 
Atlantic ocean, which gave him fome faint idea i the 
weitern parts of Europe: but they were fo imperfeé, that 
they could not be realized into the ontline of a chart. 
Strabo tells us that he was extremely ignorant of Spain, 
Gaul, Germany, and Britain, as well as of the Geti and 
Baftarni; he was equally ignorant of Italy, the coafts of 
the Adriatic, of Pontus, and of all the countries towards the 
north. And he mentions in another paflage, that Eratof- 
thenes had made the diftance from Epidamous, or Dyrrha- 
chium, on the Adriatic, to the bay of Thermz on the 
/Egean fea, quite acrofs Epirus, to be only go> ftadia, 
when it was really above 2000 ftadia; and in another in- 
flance he had enlarged the diftance from Carthage to 
“Alexandria to be 15,000 ftadia, whereas it amounted to no 
more than goo ftadia. 

Eratolthenes alfo obferved the obliquity of the ecliptic, 
which, iathe year 230 B. C.he makes 23° 51'20". (See 
Ectrertic.) In anepiltle to king Ptolemy he gave a folution 
of the problem for the duplication of the cube; and he in- 
vented a convenient method of difcovering the primary num- 
bers, that is, {uch as have no common meafure but unity, 
which has been called the fieve of Eratofthenes. He wrote 
alfo numerous treatifes in grammar, aftronomy, hiftory, ‘and 
geography, together with dialogues on the philofophical 
feéts, and poems. Fragments merely of his different pieces 
have reached our times, fome of which were publifhed at Ox- 
ford in 1672, with brief annotations, in Svo. Thefe frag- + 
ments were alfo printed in the Uranologium of Petayius at 
Paris in 1630, and afterwards at Amiterdam in 1703. The 
moft valuable remnant of his works is his ¢ Catalogue of the — 
kings of hetes in Egypt, from Menes, whe firit peopled 
Egypt after the deluge, tothe time of the Trojan-war.”? — 
This containga feries of 38 kings in a direé&t line of fuccef-— 
fion, taken not only from the records in the Alexandrian — 
library, but from the faered archives in Diofpolis, or Thebes 
itfelf, and probably intended for fupplying the defeGs, and — 
correcting the errors of Manetho’s dynaities. This has 
been ufed by fome of our ableft chronologers as an authori- 
ty for fettling the Egyptian chronology. Eratofthenes died~ 
at the advanced age of 80 or 81, having, as fome authors 
report, itarved himfelf to death, becaufe he was unable to 
bear the depreflion of {pirits occafioned by the decay of his 
fight. Suidas. Voff. de Hitt. Grec. Fab. Bib. Gree. Mores 
ri. Anc. Un, Hitt. Gen. Biog. 
ERBACH, in Geography, a {mall town of Germany, i 

the circle of Franconia, anciently called Erdtpach, with 
old caftle, belonging to the counts of Erbach, who, bef 
the diffolution of the German empire, had two voices att 
diet of Ratifbon, in the college of the imperial counts 
Franconia. The whole county is about 25 milesin len 
and 20 miles in breadth ; its population does not exceed 
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number of 30,000 individuals. It isa mountainous country, 
but tolerably fertile, and producing both corn and wine 5 of 
the latter, that of Schonberg, near the Bergilrafle, is reckon- 
ed the belt. 
ERBAT, atown of Afiatic Turkey, in the province of 

 Diarbekir; 58 miles S.E. from Diarbek. 
ERBAZ, atown of Afiatic Turkey, in the province of 

; Natolia ; 36 miles W.S.W. from Degnizlu. 

~ city invoked Jupiter. 

ERBITA, in Ancient Geography, a town of Sicily, writ- 
ten Herbita by Cicero, It is thought to be the modern Ni- 
cofia. 
URBLSPACH, or Erzspacn, in Geography, a town 

of Germany, in Lower Bavaria ; 34 miles E.S.E, from In- 
golftadt. 
ERCABUM, in Ancient Geography, a town of Euro- 

pean Sarmatia. _ Ptolemy. 
ERCE’, in Geography, atown of France, in the depart- 

ment of the Ile and- Vilaine, and diftri& of Bain ; 5 miles 
E. from Bain. 
ERCEUS, of spxo:, feptum, in Mythology, the name by 

which thofe who were appointed to guard the walls of a 
This appellation, fometimes written 

Herfeus, was given to Jupiter, becaufe his altars, efpecially 
in the houfes of princes, ftood under the open air in places 
inc‘ofed with walls. 
ERCHEE, in Geography, a town of Perfia, in the pro- 

vince of Adirbeitzan ; 60 miles E.N.E. of Tauris. 
ERCILLA Y ZUNIGA, Don Atonzo ps, in Bio- 

graphy, an eminent Spanifh poet, was born at Madrid in 
1533. His father, defcended from a noble family, purfued 
the profeflion of the law, but dying while Alonzo was an 
infant, the child and his mother were received into the houfe- 
hold of Tfabella, wife of Charles V. Alonzo, as foon as 
his years permitted, was made page to the infant don Philip, 
whom he attended in his progrefs through the Low Coun- 
tries, and part of Germany and Italy. He afterwards ac- 
companied the fame prince to England, to celebrate his 
marriage with queen Mary. During their day here intelli- 
gence was received of a revolt in Chili, upon which troops 
were immediately fent off, with whom Ercilla embarked 
and proceeded to Lima. His duty required him perfonally 
to engage ina fubfequent war with the Araucanians, whofe 
courage and love of liberty he admired, and even applauded, 
though he was under the neceflity of uiing all his efforts in 
fubduing them. ‘The intervals of warfare he employed in 

recording, in heroic verfe, the interefting fcenes to which 
he was witnefs. After he had efcaped the dangers of the 
expedition, he had nearly loft his life at a tournament exhi- 
bited in honour of the acceffion of Philip I]. During the 
féte a difpute arofe between Ercilla and another gentleman ; 
{words were drawn, and many joined in the conflict, which 
being conftrued into a plan of mutiny by the governor, he 
haltily, and without examining into the matter, condemned 
the principal difputants to be beheaded. Errcilla was led to 
the feaffold, and his innocence was demonttrated but juft in 
timeto fave him from an ignominious death. He returned 
to Spain with his health very much impaired, in his twenty- 
ninth year; but after a very fhort ftay at home, he com- 
menced a tour through various parts of Europe; but with 
what particular view has never been afcertained. In 1570 
he married, and was made gentleman of the bed-chamber to 
the emperor Rodolph II. ‘Ten years after this, he was 
found refiding at Madrid, in retirement and poverty. The 
king whom he had ferved, and to whom he dedicated 
“his poem “ Araucana,”’ made him no requital for his fervices, 
and little more is known of him, than the mention made by 
a contemporary of his being engaged, in 1596, in celebrating 
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the victories of the marquis of Santa Cruz, ina poem that 
has never been publithed. 

The “ Araucana” is an hiftorical poem, containing a nar- 
rative of real events, interfperfed with fabulous circum- 
ftances. It contains 37 cantos, is formed cn no regular plan, 
but is an unconnected feries of adventures. The verte is 
faid to be flowing and {pirited, though fometimes it is pro- 
faic and infipid. Mr. Hayley, in his Effay on Epic Poe- 
try, has taken pains to make Ercilla known to the Englith 
reader, by tranflations of fele& parts, and an analyfis ot the 
whole poem. Gen. Biog. Hayley on Epic Poetry. 
ERCTA, in Ancient Geography, a mountain of Sicily, 

near mount Erix. Diod. Sic. Polybius. 
ERCYNA, ariver of Greece, in Reotia, not far from 

the cave of Trophonius. 
ERDENI-TCHAO, in Geography, a town of Chinefe 

Tartary, in the country of the Eluths ; 680 miles N.W of 
Pekin. ‘ 
ERDER, a town of Germany, in the circle of Weft- 

phalia, and country of Lippe; 12 miles N.N.E. from Lem- 
ow. 
ERDMANSDORYF, a town of Germany, in the cir- 

cle of Upper Saxony, and circle of Erzgeburgh ; 5 miles 
E. of Chemnitz. 
EREBENNUS, ¢:€sy3:, a name given by Galen and 

fome other of the Greek writers, as a diktinétive epithet for 
the black chameleon thiftle, which was efteemed poifonous, 
and was by this word diftinguifhedfrom the egleus, or aiyAnicy 

or white chameieon, which was an efculent plant, and ufed 
by fome as an antidote. It has happened, however, that 
the white chameleon thiltle has been by fome called a poi- 
fon, as well as the black; but this is only owing to a 
miftake of Pliny, in fuppofing the effe&ts of birdlime to 
have been attributed to this plant, becanfe of its yielding a 
vifcous, but fafe gum, at its root. It was called by fome 
ixias chameleon. See 1x1as. 
EREBINTHUS, in Botany, (¢p:@:20:, an ancient Creek 

name for fome kind of vetch or legume), was applied by 
Mitchel to afuppofed new genus of his own, which is the 
Gelega virginiana of Linneus. The latter in his Sp. Pl. in- 
accurately quotes Mich. Gen. which fhould mean Micheli, 
and profefior Martyn, under his Galega, fp. 4, has Mant. 
Gen. both which would be unintelligible without an expla- 
nation 

EREBUS, Ep:6o-, from 9 y, night, in Mythology, a 
term denoting darknefs. According to Hefiod, Chaos 
engendered Erebus and Night, from whofe mixture was 
born wether and the day. Ariftophanes, ridiculing fome an- 
cient fyflem of theogony, in his comedy of the Birds, intro- 
duces one of bis ators as faying, that in the beginning were 
the Chaos, the black Erebus, and the vatt Tartarus ; but 
as yet there was neither earth, nor air, nor heavens, Night, 
with her fable wings, laid the firft egg in tice womb of Ere- 
bus, whence f{prung, after fome time, beneficent love, 
adorned with golden wings. Fromthe union of Jove with 
chaos, arofe men and animals. This was alfo the name of 
part of the inferi among the ancients: they hada peculiar 
expiation for thole who were detained in Erebus. 

Erebus was properly the gloomy region, and diftinguihh. 
edboth from Tartarus, the place of torment, and Elyfium, 
the region of blifs: according to the account given of it b 
Virgil, it forms the third grand divifion of the invifible 
world beyond the Styx, and comprehends feveral particular 
diftniéis, as the limbus infantum, or receptacle for infants ; 
the limbus for thole who have been put to death withoue 
caufe; that for thofe whohave deflroyedthemfelves; the ficlds 
of mourning, full of dark groves and woods, inhabited b 
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‘thofe wiio died for love; and beyond thefe, an open cham- 
paign country for departed warriors, En, lib. vi. p. 427+ 

c 
EREC, or Execu, in Ancient Geography, a town of 

Chaldza, which is mentioned in the boak of Genefis,ch. x. 

v. 10.) as one of the places in which Nimrod began to efta- 
blith his kingdom. This was probably the Aracca, placed 
by Ptolemy in Sufiana, on the river Tigris, below its con- 
fluence with the Euphrates. Ammuatius calls it Arecha, 
T'rom this city the Areétezan fields, which abound with 
Naphtz, and fometimes take fire, derive their name. 

“ Ardet Arcétwzis aut unda per hofpita campis.”’ 
Tibull. 

Exec, aprovince of Afia, which extended on both fides 
along the common bed of the Tigris and Euphrates, from 
their junction to the fea, 
ERECT Frowers, in Botany, are fuch as grow upright, 

without hanging or reclining the head. See Flower. 
Ereetr leaf, erctum folium. See Lear. 
Erect, in Fortification. ‘The defences of a face, in forti- 

fication, are faid to be ereét when the feveral works bear 
dire&tly and regularly upon the approaches, in fuch manner 
as to tend uniformly towards the capital, from which they 
are drawn refpetively. Thus, when the two baftions which 
defend a curtain are equal and fimilar, and the raveline, 
with all its dependencies, itands evenly upon the line, or 
capital, of that face, withovt obliquity, or curve, the 
whole of fuch defences are faid to beere@. It will be rea- 
dily underftood, that inevery regular fortification the whole 
of the defences will be of this defcription: and that in all 
uiregular fortifications there will probably be a mixture of 
ere€t and of oblique defence. The latter is by no means to 
be confidered a defc&; fince innumerable cafes might occurin 
which the prolongation, or the curtailment of any particular 
part, fuch, forinftance, as the face or flank of a baflion, 
might be indifpenfably neceflary, either to make way -for 
fome natural advantage, or to prevent that kind of weak- 
nefs which might otherwife be entailed by the proximity of 
fome height, whence enfilading might be fuccefsfully prac- 
tifed. When, therefore, the two baftions are diffimilar, or 
when they are uncqual, fo as to render the flanked angle of 
either lefs diftant on the capital, ifa line of defence were to 
be drawn upon, and formed from, the two extremities of 
fuch unequal baitions, the raveline muft either ftand a little 
obligaelv, or the baftions mutt be unequally protected by it. 
This kind of obliquity is extremely rare, andeis often 
neslected where great acceffion of itrength might otherwife, 
by its adoption, be given to weak parts: itis peculiarly 
appropriate to fortrefles, of which only one or two faces 
are underflood to be fubject to approach. 

Erecr Vifion, in Optics. See Vision. 
Erect, dired, and declining, &c. dials, &c. See Dir. 
ERECTHEUS, in Biography, is reckoned the 6th 

king of Athens, from Cecrops its founder, and is fuppofed 
to have fucceeded his father Pandion about the year 1397 
B.C. Some have referred to this reign the arrival of Ceres 
in Attica, after the rape of her daughter Proferpine, who 
taught the cultivation of corn, about the year 1383 B C. and 
the infitution of the Eleufinian mytteries. | Ereétheus 
ar 50 years, and was flainin a battle withthe Eleu- 
jans. 4 
ERECTHIA, in Ancient Geography, a municipal place 

of Greece, in Attica, belonging to the Egeid tribe, and de- 
riving its name from king EreGtheus. -It was the native 
Jace of the orator Ifocrates. 
ERECTION, theaé of railing or elevating a thing ina 

right line, 

ERE 

The erecting of a perpendicular on a line given, isap 
lar-problem in geometry. See PerPenpicunar. | 4 | 

The term ereétion is alfo ufed figuratively ; as the erece 
tion of a marquifate into a duchy ; bifhoprics can only be 
erected by the king. 

Erection, in Phyfiology, is the change in the flate of 
the male penis, by which that organ is rendered capable of 
entering the vagina of the female, for the pnrpofes of fexual 3 
intercourfe. See GENERATION. * : J 
ERECTOR, in Anatomy, a name given to two mufcles — 

{uppoied to poffefs the power of bringing the orgars with 
which they are connected into an ereé& flate. They are 
the ercétor penis of the male, and ere@or clitoridis of the fe- 
male fubject. See GENERATION. 
ERECTUM, Foxium,in Botany. See Lear. 
ERECTUS, Cavtis, an upright ftem. See Cauuts, 

n. 6, : 
EREGEM, in Geography, a town of Flanders; 10 

miles S.W. of Bruges. F } 
EREGMOS, from «sxx, [ break, a word ufed by the - 

ancients to exprefs a bean decerticated and broken inte 
{mall pieces, in order to be boiled ‘in ptifans; and alfo ap- 
plied indifferently to all the leguminous fruits broken in the 
‘fame manner, 

EREKLI, in Geography, a town of Afiatic Turkey, ‘ia 
the province of Caramania; 60 miles E. of Cogni. 
EREMEGIKE, atown of Afia, in Thibet; 25 miles S. 

of Tourfan. et 
EREMIT.. See Hermir. ; 
ERES, or Eris, in Geography, a town of Terfia, 

in the province of Schirvan, on the borders of Armenia; 
So miles S.W. of Derbend, and 120 S.E. of Tefiis. 
ERESIA, in Botany, a name given by Plumier to a 

new American genus, Nov. Gen. 8. t. 25, in honour of the 
Grecian botanift Theophraftus Erefius; but Linnzus, and — 
all fucceeding writers, have, with the greateft poflible pro- 
priety, called the plant Theophrafia, whch fee. 
ERESMA, in Geography, a river of Spain, which runs 

into the Duero, between Simancas and Terdefillas. 
ERESOS, in Ancient Geography, atownof the ifland of 

Lefbos, which was the native place of Theophrattus. | 
ERESUS, or Esusus, a town of the ifland of Ebufus, 

founded by a colony of Carthaginians. Its harbour was_ 
commodious, its walls very large, and its houfes well built. 
ERETENUS, a river of Italy, ia Venetia, famous, ac- 

cording to A&lian, for its excellent eels, and fuppofed to de 
the prefent Retona. Ss 
ERETHISMUS, (from <Sifw, to irritate, or excite). 

Medical writers extend the general meaning of this term to 
every kind of irritation which has a tendency to weaken aud 
deftroy the vital powers. 

In this article we intend to take particular notice of a dan- 
gerous affection of the conftitution, well known among fur- 
geons by the name of the mercurial erethifmus. . | 

Mr. Pearfon acquaints us, that on his firlt fueceeding to 
the fituation of furgeon to the Lock hofpital, he had occa- 
fion to remark, that almoit every year one, and fometimes 
two inftances of fudden death occurred among the patients 
of that charity. No caufe could be affigned for thele events, 
but the fubjects were commonly obferved to be men who 
had either nearly, or completely finifhed a courfe of mer= 
cury. Mefirs. Bromfield and Williams, on being confulted 
by Mr. Pearfon, concerning thefe extraordinary cafes, co’ 
fefled themfelves ignorant of the caufe, mode of preventio 
and treatment, and explained, that they had never 
able to dete& any difeafed appearances in the bodies of fu 
perfons as had died in this fudden and unexpected man’ 
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Mr. Pearfon at length afcertained, that thefe unfortunate 
accidents were to be afcribed to mercury acting as a poifon 

n the fyftem, quite unconnected with its operation as a 
remedy; and that its deleterious qualities were neither in 
proportion to the inflammation in the mouth, nor to the 

~aétual quantity of mercury abforbed into the conftitution. 
the difordered flate of the fyftem, implied by the mercu- 
al erethi{mus, comes on after a long employment of mer- 

cury, and tends to a fatal termination. According to Mr, 
Pearfon, it is characterized by great depreffion of flrength, 

Ya fenfe of anxicty about the precordia, irregular action of 
the heart, frequent fiching, partial or univerfal trembling, 

a {mall, quick, and fometimes an intermitting pulfe, occa- 
ional vomiting, a pale eontraéted countenance, a fenfe of 

“coldnefs; but the tongue is feldom furred, and the vital and 
natural funétions are not much difordered. 

> Mr. Pearfon obferves, that when thefe, or the greater 
part of thefe fymptoms are prefent, a fuddex and violent” 
exertion of the animal power will fometimes prove fatal. 
Walking haltily acrofs the ward; rifing up fuddenly in the 
bed to take food; or flightly ftruggling with fome of the 
other patients, are circumflances noticed by the above gen- 

Ytleman as-having commonly preceded the fudden death of 
fuch perfons as have died of the mercurial erethifmus. 

_Inorder to avert the perilous effeéts of this peculiar af- 
“Feétion, Mr. Pearfon flates, that the employment of mer- 
eury is, at all events, to be difcontinued, whatever may be 

Tithe fiage, extent, or violence of the venereal fymptoms. 
Every confideration muft yield to the great object of extri- 

"eating the patient from a ftate of impending deftruction ; 
nor would a perfeverance in the ute of mercury, under thefe 

Jcircumf{tances, be of any avail, in regard even to the fyphi- 
litic complaints. 

_ The patient fhould be expofed to a dry, cool air, with- 
out being fubjected to any more fatigue than can be avoided. 
Mr. Pearlon contends, that fitting ina room with a window 

en is not fufficient, but that the patient fhould go into a 
or garden, and live as much as poffible in the open air, 
the above fymptoms have difappearcd. This plan 

 fhould be conjoined with a generous diet. . In this way pa- 
tients have often been fufficiently relieved in the fhort {pace 

‘of ten or fourteen days, to re-commence the employment of 
mercury, and to bear its exhibition effeCtually, without any 
bad confequences. 
_ The gradual approach of the mereurial erethifmus is com- 

only indicated (according to Mr. Pearfon’s account) by 
palenefs of the countenance, a ftate of general inquietude, 
nd frequent fighing: the refpiration becomes quicker, 

fometimes accompanied with a fenfe of conftriftion acrofs 
cheft; the pulfe is fmall, frequent, and often inter- 

nit a and there is a fenfe of fluttering about the precor- 
n this early ftage the further progrefs of the mercu- 

erethifmus may be frequently prevented by the exhibi- 
on of the camphor mixture with large dofes of the vola- 

tile alkali, the employment of mercury being at the fame 
time fufpended. Alfo, when the ftomach is not oppreiled 

y farfaparilla, this medicine is prodUétive of infinite benefit 
perfons aflli&ted with the mercurial erethifmus. See 
fon on the ‘ Effeéts of various Articles of the Materia 

Médica in the cure of Lues Venerea,”’ edit. 2.p. 155 to 159. 
ERETRIA, in Ancient Geography, a town of Greece, 

inthe Phthiotide, a country of Theflaly. 
 Ererartd, a town of the ifland of Eubeea, fituated on 
the fea-coaft at fome diftance to the fouth-eaft of Chaleis, 

ppolite to the mouth of the Oropus; which, on the con- 
t, feparates the limits of Boeotia ‘rom thofe of Attica. 
stown was probably built by the Athenians, as Strabo 

> “ Vou. XIII. 
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fays, before, but according to Herodotus, after the war of 
Troy. It was for a long time a confiderable place, and re- 
mained in a flourifhing flate under the reign of Darius, fon 
of Hyftafpes. It was deftroyed by the Perfians in the war 
of Greece, but was afterwards rebuilt, became very rich, 
and fubfifted in the time of Strabo. It was amply fumifhed 
with piétures, flatues, and fuch ernaments, We cannot 
trace any remains, except a perfuafion that it exilted in a 
place called by the modern Greeks Gravelainas. 

Ererria terra, Lreirian earth, in the Materia Me- 
dica, the name of a very peculiar kind of alkaline bole, dug 
in the Negropont, near the ancient Eretria, and once in 
great ule as an aftringent and a fudorific. 

The ancient writers in medicine all mention the Eretrian 
earth, and Diofcorides and Galen deferibe two kinds of it, 
2 grey and white. The grey is what is properly diftin- 
guifhed by this name, being an earth of a different kind 
trom ail the other boles. The white, thouch the ancients 
feem not to have obferved it, yet was plainly, from their 
own defcriptions, the fame with the: white bole armenic, 
though found ina different place. Hill’s Hitt. of Foff. p. 5. 

‘The grey or genuine Eretrian earth is a fine and pure 
greyifh white carth, moderately heavy, naturally of a 
{mooth furface, of a friable texture, eafily crumbling to 
pieces between the fingers, but not taining the fkin in 
handling ; it fticks firmly to the tongue, but melts to a 
butter-like fubftance in the mouth; it burns to a perfect 
fnow-white, and effervefces violently with aqua-fortis. But 
what abundantly diftinguifhes it from all other earths is, 
that if a little be wetted, and drawn over a plate of brafs or 
copper, fo as to mark a line, the mark will in a little time 
appear blueifh. This is recorded of it fo early as in the 
writings of Diofcorides, and experiment proves it to be 
true. It feems plainly to be owing to an alkaline quality 
in the earth; this it plainly manifefts by its fermenting fo 
ftrongly with acids; and it is as well known that alkalines 
draw a blue tinéture from copper. 

The ancients all efteemed it a great medicine, and were 
particularly careful in their way of preparing it for ufe, by 
frequent wafhing. Tt is now unknown in the fhops, but its 
highly alkaline quality, ia which it is fo much fuperior te 
all the earths inufe, might make it worth the bringing 
into ufe again; and it may {till be had.in its old place, in 
almoft any quantities. 
ERETRIAC Scuoot, in the Hiflory. of Philofophy. 

See Exrac School. ; 
ERETRUM, in Ancient Geography, a town of Italy, 

in the country of the Sabines, N. E. of Rome, and S. W. 
of Cures. Strabo precifely marks its fituation, when he 
fays that it was on the Via Salaris, and that the Via No- 
mentana terminated there. It was at a {mall diftance from 
the Tiber, near the 18th mile ftone, according to the tables 
of Antonine and Peutinger. 
EREUATIS, a town of Afia Minor, in Lycia, 
EREUM, a town in the ifland of Sardinia. 
EREWASH-Canat, in Geography, is the parliamen-. 

tary name of an important line of canal navigation, which 
nearly divides the counties of Derby and Nottingham for 
about twelve miles, of which an account has been given 
under our article Canax, to this it may be neceffary to 
add, that by the aét of the. 29th George ITI. for Cromford 
canal, the tolls on this canal for all articles, excopt coals and 
coke, were lowered to one-half of thofe mentioned in the 
original aét, it being provided that no fupplies of water to 
the canal fhould be taken for the ufe of the Cromford 
canal, except at thirty feet below the fummit level of this, 
Upon this caval-the very seria experunent was tried, 

at 
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at IIkerton common, of fuffering the coal-owners to work 
their coal under the canal inftead of paying large fums in 
order to have the fame left, asthe a had provided, and a 

great Jength has been thus excavated and the ground fet- 

tled, with only a trifling and temporary inconvenience to 

the canal, in raifing the banks; on the Nottingham canal 
the fame was alfo fuccefsfully tried, even under the locks, 

on the recommendation of Mr. Thomas Walker; fee Not- 

tingham canal. A rail-way branch conducts from the head 

of this canal to Beggarlea and.another to Old Brinfley col- 
licries in Nottinghambhire; and another, conftru@ted in 1808, 

to the new collieries in Cotmanbury-wood in Derbyhhire. 
EREZEE, a {mall town of France, in the department 

of the Sambre and Meufe, chief place of a canton in the 

diftri& of Marche, with a population of 640 individuals. 

Its canton has a territorial extent of 2724 kiliometres, 
13 communes, and 4519 inhabitants. 
ERFA, atown of the ifland of Corfica; 25 miles N.N.W. 

of Battia. 
ERFURT, or Errort, anciently called Erpes, or 

Erpisfurt, a very old town of Germany, in Thuringia, on 

the river Gera, 62 miles N. by E. of Coburg. N. lat. 51° 6’. 

It appears to have been founded in the beginning of the 

fifth century. ‘The emperor Lewis held a diet at Erfurt 

in the year 852. The emperor Henry I. did the fame in 

935, and Rudolph I. in 1289. The laft diet of the empire 

held at Erfurt was that of the year 1566. Erfurt was not 

an immediate free imperial city, but it enjoyed feveral con- 

fiderable lordfhips and immunities, firft under the protection 
of the landgraves of Thuringia, then of the princes of 
Brunfwick, and laftly, from the year 1483, of the electoral 
houfe of Saxony: but the archbifhops of Mentz claiming 

the fovereignty over Erfurt, it was at laft agreed, in 1667, 

that they fhould keep a governor in the city, on the exprefs 

condition that the Proteitant doGtrine and worfhip fhould be 

refpe@ed. The prof2ffors’ chairs of the univerfity, which 
had been eftablifhed in "492, were allowed to be filled. half 
with Roman Catholic and half with Proteftant teachers, 

In 1754 an academy of fciences was founded, to which 

were fubfequently added a botanical garden, an anatomical 

theatre, an aftronomical obfervatory, a riding {chool, and a 

fociety of natural hiftory. The beft public libraries are 
thofe of the Jefuits, of the Scottifh convent, and of the 

Lutheran miniftry, which contained fome valuable ancient 
manufcripts of the Hebrew bible. 

The moft remarkable public building at Erfurt is its ca- 
thedral church, which is reported to have been buiit in the 

year 752. Its celebrated great bell” weighs 275 cwt. In 

more fuperftitious times, pilgrims ufed to flock to Erfurt 

from all parts of Germany on a particular day, to dance the 
dance of Death (den Todtentantz. ) 

At the peace of Luneville, in 1801, the city of Erfurt, 

its territory and dependencies, and all the rights of fove- 

reignty poffeffed by the ecclefiaftical elector of Mentz, or 

Mayence, were ceded to the king of Pruffia, as part of the 

indemnities to which this monarch was entitled for his lofles 

on the right fhore of the Rhine. The population of Erfurt . 

and its territory, together with the Eichsfeld, was,. in . 

1802, reckoned at 121,200 individuals, and in the territory 

of Exfurt in particular, inclufive. of the town, there were 

4517 individuals to the German fquare mile. The city of © 

Erfurt, without the garrifon, contained 16,509 inhabitants. 

But Pruffia having declared war againft France in 1806, 

Erfurt was one of.the firfl towns which furrendered to the - 

Freneh after the unfortunate battle of Jena or Auerftadt, 

in OGober 1806. 

Ze 

The fort of Peterfberg, which prote&s . 
the city, and which had always been confidered as very. 
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firong, did not even attempt a defence, At the peace 
Tilfit, in 1807, Pruffia was flripped of all the new 
tions and old poffeffions beyond the Elbe; and Erfurt, b 
the conqueror’s decree of the :8th of Augult, 1807, waste 
form part of the new kingdom of Weitphalia, But the 
French emperor havin hott a conference with the enperor 
Alexander I. of Ruta at Erfurt in the month of O¢tober,. 
1808, this city was again transferred, by way of compli. 
ment, to the Ruffian emperor’s brother-in-law, the prefent 
duke of Sax.e-Weimar, who is a member of the Confederation 
of the Rhine. There is at Erfurt a confiderable manufage 
ture of ribbands, which employs above 500 individuals. 
ERGALIA, of «pyo», opus, a word ufed by the Alchemife, 

to exprefs that part of their treatifes which explains the 
inflruments employed in their operations. 
ERGANE, in Mythology, the Inventre/s, an epithet of 

Minerva, becaufe to her was afcribed the invention of fe- 
veral arts; fince, befides that of the art of war, Lucian 
afcribes to her that of architeGture ; the art of {pinning, of 
making cloth, tapeftry, filk and woollen ftuffs, is alfo 
afcribed to her by the ancients, She was alfo reckoned the 
firft who taught man to plant and cultivate the olive. She 
is likewife honoured with the invention of chariots, and of 
the ufe of trumpets and the flute, &c. 
ERGASIMA, a name given by Diofcorides and ot 

of the ancients to a very foul and coarfe kind of myrrh. 
ERGASTERIUM, a word ufed by the writers in Che. 

mifiry, fometimes to exprefs the whole elaboratory, and 
fometimes that part of a ate on which the bottom of t 
retort, copel, or crucible, is to reft in an operation. 
ERGASTINA, Epyassvcsy in Anti uity y a fele& nume 

ber of virgins employed in weaving Minerva’é peplos 
robe, which was carried in proceffion at the Athenian fef- 
tival Panathanea.. See Pepros, and PANATHANEA. 
ERGASTULUM, among the Ancients, a houfe 

correction, or workhoufe, where flaves, by the private au- 
thority of their mafters, were confined, and kept at hard 
labour for fome offence. It was likewife called fophroni- 
fterium. 
ERGATIA, Epycliay in Antiquity, a Laconian feftival, 

in honour of Hercules. 
ERGAVIA, in Ancient Geography, a town of Spaing 

in the T'arragonenfis. Ptol. 
ERGAVICA, a town of Hither Spain, S. of Bilbilis. 

This appears to have been a confiderable place when it was 
taken by Gracchus in his campaign. Several medals were 
-ftruck here, which reprefented Auguftus and Tiberius, with 
an ox upon the reverfe. 
L£RGENE, in Geography, a river of European Turkey, 

which runs into the Mariza, near Demotica, in Romania. 
ERGERS, ariver of France, which runs into the Ill, 

about two miles eaft from Grifpoltheim, in the department 
of the Lower Rhine. 2 

ERGETIUM, in Ancient Geography, a town of Sicily 
Ptol. and Steph. Byz.; pew: ‘ 
ERGINUS, a river of Thrace, in’.the vicinity of the 

Athyras, which ran before Sarpedon. , 
ERGITIUM, a town of Italy, in'that part of Magna 

Grecia called Apulia, fittated on the Appian. way, be- 
tween Teanum N.W.. and Sipontum S. E. : = 
ERGOT; ‘in the Manege, isa flub, like a-picce of foft 

horn, about the bignefs “of a-chefnnt, -placed behind and 
below the paftern joint, and commonly-hidden ynder the tuft 
of the fetlock, _ To dif-ergot, or take it out, is to cleave it 
to the quick with an incifion-knife; in order to pull up a 
bladder full of water that lies covered with the ergat. 
This operation is fcarcely practifed at Paris, but in Hol- 

land 
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Yand is frequently performed upon all four legs, with in- 
_tent to prevent watery fores and foul ulcers. 
-  Ercor, in Agriculture, is a vegetable difeafe which 
_ affects different forts of grain, and other crops, fhewing it- 

felf, according to the/author of Phytologia, by the feeds 
growing out into large horns, having a black appearance 
without, as in fea-cale, rye; and in carex. It very often 
attacks the rye in J’rance, and occafionally in this country 
in fuch feafons.as are very moift; the grain in thefe cafes 
becoming confiderably elongated, being either ftraight or 
crooked, containing a black meal along with the white ; and 
is aflerted to have the appearance of being pierced or perfo- 
rated by infeéts, which are believed by fome to be the caufe 
of the affection. It has frequently other different appella- 
tions, fuch as clavus, or the fpur, and horn feed. No certain 
yemedy or method of preventing it has, we believe, been yet 
difcovered. Sce next article. 

Ercor, in Medicine, a term originally applied, as we have 
feen, to a peculiar difeafe of corn, efpecially of rye, from 
the refemblance of the grains thus affected, to the {pur of 
acock ; and, by metonymy, ufed to denote a difeafe in the 
human body, occafioned by taking this difeafed, or ergoted 
vye as food. 

The earlieft account of this difeafe of rye, and of its per- 
nicious influence on the human body, with which we are 
acquainted, is contained in a letter from M. Dodart to the 

_ editor of the Journal des Savans, publifhed in March, 1676. 
{See vol. iv. part ii. p. 79.) The faéts were communicated 
afew years before by the phyticians and furgeons of So- 
Jogne, in which diftri& the difeafe had been very prevalent. 
The grains of rye, affected by the ergot, according to 
MM. Dodart, are of a blackifh colour externally, but white 
within, aud when dry, they are harder and of a more com- 
pact fubitance than the natural grains, and have no bad 

 tafle. ‘They are confiderably longer than the other grains, 
fome of them being fourteen gr fifteen lines in Jength, and 
two in breadth ; and feven or eight of them are fometimes 
feen in one ear. They are obvioufly not foreign fubitances 
engendered between the grains of rye, M. Dodart adds, but 
the true grains, furrounded with their proper coats, in 
which the place of the germ is difcernible. Thefe grains 
were called ergots, /purs, in Sologne ; in Gaftinois, where 
they alfo were known, they were termed dled cornu. In 
various other places this difeafed rye has been called fecale 
cornutum, or corniculatum, fecale luxurians, clavus feca- 
Jinus, mater fecalis, or mutterkorn, (by the Germans), &c. 
At is flated by Tiffot, on the authority of Haller, that the 
ergot affeéts rye only, or two or three other Alpine plants 
of the grafs-kind, (Sce Philof. Tranfa&. vol. ly. for 1745, 
-110. A minute defcription of the ergot was publifhed 
CN. Langius in 1717, the fubltance of which may he 

found in the Ata Eruditorum fer 1718, p- 309.) 
The learned Tiffot, in his letter to fir George Baker, 

_ juft referred to, fates that there are two other difeafes 
which cffeét rye and wheat, and which have been con- 
founded with each other, as well as with the ergot, or 
fecale cornutum, viz. the rudigo, or mildew, and the u/li- 
hago, brufure, or blight; the former being charaCterized by 
the appearance of a reddifh yellow powder, of a glutinous 
nature, adhering to the ftalk and head of thé corn ; and the 
latter by a blacknefs and degeneration of the corn. (See 
Fontana on this {udjeét, and fir Jof. Banks on the difeafes of 
corn. 

Te ergot was particularly obferved in rye in wet feafons, 
and mare Brena when a wet {pring was fucceeded by 
exceflive heat. . Dedart remarks that the bread, which 
was made of ergoted rye, did not differ from ordinary bread 

in point of tafte; that this rye was moft particularly perni- 
cious when new; but that its effeéts were not oblerved 
until it had been eaten for a confiderable time. M. Noel 
affirms that it lofes its deleterious qualities altogether after 
being kept a few months in fheaf. (See a letter in Quef- 
nay’s ‘'raite de la Gangréne, feche, p. 407, Paris, 1749-) 
And writers in general agree in ftating, that the difeale, 
which the ergoted rye induces, is prevalent only at the 
conclufion of harveft, and ceafes before the commencement 
of winter ; and that it was chiefly obferved among the poor, 
who were unable to procure wheaten bread in thofe feafons 
of humidity and fearcity. (See Muller in Comment. Lips 
fiz, anno 1752, p.634, &c.) : 

The fymptoms of the ergot in the human body ate 
defcribed fomewhat differently by different writers; but 
they coincide in reprefenting a dry gangrene, and ultimately 
death, as the ordinary refults of the difeafe. It commenges 
with a laffitude and debility, but with little interruptién to 
the funétions in general, A degree of torpor in the lower 
extremities is then obferved, accompanied, according to fome 
of the writers, with a fenfe of prickling, and of the creep- 
ing of infects (formicatio) upon the {kin ; a flight degree 
of fwelling, but without inflammation, enfues, often ac- 
companied by the moft excruciating pains, and with a fenfe 
of burning heat ; foon fucceeded by that of extreme cold ; 
the fin of the feet and legs becomes fhrivelled, and of a 
dark hue, as if dried in {moke, afterwards black and defti- 
tute of feeling ; in fact the limb dies, or is gangrenous, but 
in a dry ftate, which has been compared to that of a mummy. 
By degrees the dead parts feparate from the living, as if 
they had been deftroyed by cauttic. In this mutilated con- 
dition, deprived of one, fometimes of both legs, more 
rarely of the hands or arms, fome individuals have furvived 
for months, or even years. 

Befides this fpontaneous gangrene of the limbs, another 
{pecies of difeafe has been afcribed to the ufe of ergoted rye 
by Hoffmann, Tiffot, and fome other writers; but with 
what juftice or propriety may perhaps admit of a queftion, 
The difeafe alluded to was a febrile difeafe, faid to be of a 
contagious and malignant nature, and to be accompanied and 
principally charaéterized by various {pafmodic and convul- 
live fymptoms, by which, or by a general epilepfy, the 
patients were frequently carried off. ‘This difeafe is laid to 
have been epidemic in Heflia, Weftphalia, and other parts 
of Germany, at feveral different periods, in the 1¢th and 
17th centuries; anda defcription of it by the profeffors 
of the univerfity of Marpurg, in the year 1597, is gene- 
rally referred to, as the firft complete account of the difeafes. 
But in that account, of which a tranflation is given by Gre-, 
gorius Horftius, no allufion whatever is made to the ergot, 
or fe cale cornutum ; bad bread is mentioned only among 
other forts of crude and unwholefome aliment, te which the 
difeafe (occurring in a time of dearth) is there afcribed. 
The whole of whut is faid refpeéting the exciting caufes of 
that epidemic is contained in the compafs of thefe few lines. 
* Caufas hujus affeGtus quod attinet, ex wgrotantium rela- 
tione {cire licet, quod externa caufa commuuiter in alimento, 
ad nutriendum minus idoneo et improportionato, coniiftat, 
dum pauperes rebus ad vitam neceflariis deftituti, panem ima 
purum et male co€tum longo tempore, in fumma famia 
urgentia, devorant, interdum etiam poma acerba et aufleray 
fungofque et fimilia deglutientes, fele edulis crudis, imma- 
turis, et aftringentibus ingurgitant, de quorum depravata 
concoétione cruditates oborte, &c.’? (See Greg. Hortt, 
Opera, vol. ii. lib. viii, obf. xxii.) A fimilar ftatement, 
re{peCting the origin of this epidemic, is given by Sennertua 
in his chapter, “De febre Maligna cum’Spafmo,” probably 
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upon the anthority of the Marpurg profeffors. The difeafe 
he fuppofed to he excited by a malignant vapour or humour, 
vellicating the brain and nerves, ‘* Malignus autem ille 
vapor et humor ortum habuit ex viétu pravo, dum, ob annonz 

caritatem, panem non bonum, fruétus corruptioni obnexies, 
fungos, et id genus alia, ad explendam famem, pauperes 
devorabant. Ex quo viétu pravo vitiolos humores in cor- 
pore colligi neceffe eft, Kc.’ (Sennert. de Febribus, lib. iv. 
cap. 16.) The difeafe, therefore, is obvioufly confidered by 
the original writers as originating from defect of nutritious 
food, and the ergot is not im any way alluded to. The 
fymptoms ef this fever, which was called by the Germans 
die hricbeh Branckheit, oder xiehende feuche, the convullive 
peitilence, are thus briefly enumerated by Hoffmann. 
** The difeafe in its commencement occupies the limbs and 
the extremities of the hands and feet, in which a fenfe of 
formication is felt. In fome inftances it begins with ficknefs 
and vomiting. Then follow violent fpafmodic contractions 
of the fingers and toes, which at length alfo attack the 
knees, fhoulders, elbdws, and even the face, eyes, and dips, 
accompanied by-an intolerable pain, and fometimes with a 
fenfe of extreme coldnefs, fometimes with that of a burning 
heat, ‘Thefe fymptoms return at {tated periods, and fome- 
times continue for feveral weeks. As the pains diminifh, 
the patients fall ito a ftate of drowfinefs and torpor, often 
into an alienation of mind, and are affected with giddinefs 
and deafnefs, the limbs remaining {tiff, and deftitute of the’ 
ower of motion. In the extremities of the limbs large 

veficles, filled with ferum, often appear, and fometimes other 
tumours, which pafs into a gangrenous condition, but by 
a very flow progrefs, by which ultimately even the bones 
have been gradually deftroyed. A ftate of general convul- 
fion, or epilepfy, occafionally fupervenes, and proves fatal, 
efpecially in children.”? (Hoffmann. Med. Rat. vol. ii. par. 
ii. cap. 9. § xvi.) A more detailed account of the fymp- 
toms is given by Sennertus, loc. cit. Dr. Cullen has fol- 
lowed Linneus and Vogel in denominating this difeafe 
Raphania ; (See Ameen. Academ. vol. vi.) but queftions 
whether it be the fame difeafe as the Necrofis uflilaginea, by 
which term Sauvages has defignated theergot. (See Cullea 

mr Meth. gen. 52. Sauvage Nofol. Meth. clafs x. gen. 

39: 
authors upon this fubjeCt ; and it feems probable that the 
true effects of the ergoted rye are to be found only in the 
dry gangrene, and not in the epidemic fevers, which have 
been afcribed to it. 

It was long ago known that corrupted corn was poifonous 
to the animal body. Galen remarked, that the feeds of 
colium temulentum mixed with wheat, or the degenerated 
grain, called black wheat, would produce fever, head-ache, 
delirium, and gangrenous ulcers. (De Aliment. facultat. 
lib. i. cap.37-) Moft of the writers on the fubjeét, from 
M. Dodart downwards, have ftated, that the ergoted rye, 
when given to fowls, hogs, and other animals, as food, pro- 
duces the fame fymptoms as in man, and deftroys life. 
More lately the Abbé Teflier made a feties of experiments 
upon this fubje&, and has given a minute defcription of the 
ergot in rye. He found that by feeding or cramming 
turkies and other animals with this difeafed rye, he could 
produce in all of them the dry gangrene and death. (See 
Memoires de la Soc. Roy. de Medecine for 1776, p. 303. 
Hitt. de PAcad. des Sciences for 1710. Aéta Erudit. 
Lipf, 170 et 1752. Saviard Obf. Chirurg. The Treatife 
of M. Teffier,&c. 

The dry gangrene occurs from other caufes than the 
ergoted rye. An account of a whole family confifting of 
eight perfons, who were feized and mutilated or deftroyed 

There is, in faét, much confufion in the accounts of . 

ERI } 
by gangrene of the lower extremities, preceded by pain and 
fome fwelling, at Wattifham in Suffolk, is given in the 
Philof. Tranf. vol. lii, part ii. The ftate of the family, — 
three months after the commencement of the difeafe, is thus — 
repsefented : “1, Mary, the mother, zt. 40. The right foot 
off at the ancle; the left leg mortified, a mere bone, but — 
not off. 2. Mary, zt.15. One leg off below the knee ; 
the other perfeétly [phacelated ; but not yet off. 3. Eliza- 
beth, etat 13. Both legs off below the knees. 4. Sarah, 
et. 10. One foot off at theancle. 5. Robert, etat. 8. 
Both legs off below the knee. 6. Edward, xtat 4. Both 
feet off atthe ancles. 7. An ir.fant, four months old, dead.’” 
The father alfo fuffered flightly in the fingers. Although 
the fymptoms were exaétly thofe of the ergot, yet, in this 
cafe no rye was eaten, nor could any other cireumftance m 
the diet or economy of the family be difcovered, to which 
the gangrene could be attributed. See GanGrenet. 
ERIACH, in Antiquity, the name of a recompenfe 

affigned by the Irifh Brehon law, in cafe of murder, to the 
friends, or to the child or wife of him that was flain, as a 
kind of compofition between the murderer and his profe- 
cutors. 
ERIAMBO, in Geography, a river of Ruffia, which runs 

into the Oby’; 30 miles above Obdorokoi. Fo 
ERIANTHUS, in Botany, from «por, wool, and aSoc, & 

flower, Michaux Fl. Boreali-Amer. v. 1.54. A genus of 
grafles eftablifhed by Michaux, in its charater very near 
Saccharum, but more naturally allied to Andropogon, to 
which, if the charaéter of that genus were reformed, 
Michaux himfelf fufpe&ts the prefent might be referred. 
Andropogon indeed feems to require a thorough inveftigation, 
and probably a divifion into more than two genera. 
ERIBANUM, in Ancient Geography, a town of Italy, 

in Campania, upon the Vulturnus. Polybius. 
ERIB@A, a town of Macedonia, in the country of the 

Partheans. Ptol.—Alfo, a mountain of Macedonia, in the 
fame country.—Alfo, a town of Afia, in Bithynia. 
ERIBOLUM, the port of Nicomedia, a town of Bithy= 

nia. 
ERIC, king of Denmark, in Biography. There were 

feVeral princes of this name, though but few of them have 
any claim to notice in this place. Eric the Firft was poffef- 
fed of fo many virtues that he was furnamed the ** Good.’ 
A mufician, celebrated for his great fkill on the harp, affert-. 
edthat he could deprive his hearers of their underitanding 
by the powers of his inftrument. Eric challenged him to- 
the trial, and in the paroxy{m of phrenzy into which the per- 
former threw the monarch, he killed four of his guards. 
Grieved at what he had done, he made all the recompenfe - 
he was able to the relations of the deceafed, and to do pe- 
nance for the bloody deed, he determined to undertake a 
pilgrimage to the Holy Land. His fubje&ts remonftrated 
againft his defign, but he was not to be diffuaded from his 
purpofe, fet out on his journey, and died at the ifle of Cy-_ 
prus. This event took place in the year 1107. 

Eric X., king of Sweden and Norway, as well as of Den- 
mark, the fon of Wratiflaus VII. duke of Pomerania, was 
declared fucceffor to the crowns of Denmark and Norway — 
in the year 1388, by his great aunt, queen Margaret ; and 
when, in 1396, fhe annexed the crown of Sweden to her do- 
minions, Eric was, by the treaty of the * Union of Calmar,’? 
declared fucceflor to that alfo. This celebrated treaty con- 
filted of three articles 1. ‘¢ That the three kingdoms of 
Denmark, Sweden, and Norway, fhould thence forward have 
but one king, who fhould be chofen alternately by each of 
them, and approved in a general aflembly. 2. That the 
monarch fhould divide his ‘refidence equally between the 
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three kingdoms, and appropriate the revenues of each to its 
"particular exigencies. 3. ‘Chat each kingdom fhould re- 
tain itsown laws, cuftoms, fenate and privileges; and that 
the fubjects of the one fhould not be elevated to offices of 

rofit or power in another.” Thefe conditions feemed, at 
{t fight, to have been dictated by wifdom, but they proved 

to be the fource of wars that continued to rage during a 
whole century between the three kingdoms. On the death 
of the queen in 1412, Eric fucceeded without oppofition to 
the three united crowns. He had married the daughter of 
Henry IV. king of England, with whom he hada large por- 
tion, and thus might be regarded as one of the mott potent 
Kings of his time. Eric was foon involved in a war with 
the princes of Holftein, which for fome time was carried on 
with doubtful fuccefs, butin 1424 the whole of South Jut- 
land, including Slefwick and Gottorp, was adjudged to the 
Danifh crown. This award, which was made by the em- 
peror Sigifmund, at Buda, determined Eric upon a pilgrim- 
age to the Holy Land. During the expedition, he was 
made captive, and obliged to pay a large ranfom for his liber- 
fy. His abfence from home was attended with other 
evils. From his acceffion he had difpleafed the Swedes by 

 refu to call a general diet for the confirmation of their 
3 eS which excited much difcontent, that at length 

broke out into open rebellion. In 1435 he met the Swe- 
‘difh dietat Stockholm, and agreed to a full redrefs of griev- 
‘ances, His promifes, however, were of little avail to his 
‘people, who, after enduring much from his mifcondué, de- 
pofed him in 1439, and chofe, in his ftead, his nephew 
Chriftopher of Bavaria. For ten years he made many at- 
‘tempts to regain his fituation, but without fuccefs. After 
this he employed himfelf in compiling a hiftory of Denmark 
from the public regifters, comprizing the period from tHe 
“commencement of the monarchy to 1288. He afterwards 
“repaired to the ifle of Rugen, where he died ia 1459. 
“Eric poffeffed quick natural parts, and was a lover of learn- 
‘ing ; but he was ambitious, defpotic, irrefolute, and infin-. 
cere, qualities which led him into many difficulties, and 
which rendered his reign truly difaftrous.. Univer Hitt. 

> Eric XIV); king of Sweden, fon of Guitavus Vala, af- 
-cended the throne of Sweden in 1560, at the age of twenty- 
' feven, and was pofleffed of all the accomplifhments proper to 
his elevated fituation. He fpoke the modern languages, 
- danced gracefully, fhewed animation in all his a€tions, and 
“was eloquent and polite. But he fuffered himfelf to be 
"hurried away with gutts of paflion, which fometimes obliter- 
"ated every trace of reafon, and rendered him furious- His 
~ father, who had witneffed thefe fits of rage, had once form- 

ed the defign of excluding him from the throne, and of con- 
* ferring the crown on his fecond fon. For the fame reafon 
“he refufed to permit him to vifit England to pay his court 

_ to the princefs (afterwards queen) Elizabeth : but negoti- 
ated the bufinefs by means of his ambafflador and fecond fon 
~ John. Eric, however, almoft immediately after his acceflion, 
" determinedto obtain an interview with Elizabeth, and fet 
fail with a large fleet and {plendid train, but the veflels 
a being overtaken by a violent ftorm, were driven back upon 

} 
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_ ~~ relinquifhed his matrimonial project. He next fent Prop - 
~ fals of marriage to Mary queen of Scotland, and almolt be- 
_fore he could obtain any anfwer, folicited from the em- 
_peror the hand of the princefs of Lorraine, daughter of 

~ Chriftian II. with whom he was enamoured by the defcrip- 
‘tion of fome of his courtiers. He received a favourable 

* anfwer, but in the mean time he had changed his mind in 
© favour of Elizabeth. His political conduét was as capri- 

cious 4s hisamours, and involved him in continual quarrels 
7 

"his own coaft, where he fuffered thipwreck, and fora time. 
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with his neighbours, and a confederacy was formed againft 
him by Mufcovy, Poland, Denmark, and Lubeck. His 
brother John, who had married Catharine, daughter of the 
king. of Poland, fell under hi: fufpicion, and was driven to 
anopenrupture. John was cited to Stockholm, to vindi- 
cate his conduét, and refufing to appear, an army was {ent 
into Finiand with orders to feize him and his wife, and to 
bring them to the capital. He was immediately thrown 
into prifon, accompanied by his wife, who voluntarily chofe 
to fhare in his fufferings. [t is faid that the king went fre- 
quently to the prifon with the defign of murdering his bro- 
ther, but that on feeing him he felt his heart fo moved with 
pity, as to prevent him from ftriking the fatal blow. Some- 
times with tears in his eyes he wou!d confefs the fanguinary 
defign which had prompted his vifit, and added, « I know 
that the crown of Sweden is intended for you, and I re- 
queft that, when you are in poffeffion of it, you will par- 
don my errors.” This circumftance ftrongly difplays the 
violence of contending paffions in the mind of Eric, and has 
been brought to prove his infanity. 

The early years of his reign were {pent in wars chiefly 
with Denmark, carried on with vigour onthe part of Eric, 
though without any pe:manent advantage. Domcettic trou- 
bles at length withdrew his attention from foreign wars, 
and his capricious conduc deftroyed all refpe& for him in 
the brealts of his fubje€ts. Difappointed in his matrimoni- 
al projeéts, he entertained a number of concubines, one of 
whom, a peafant’s daughter, gained fuch an afcendancy 
over him that he married her. He was under the influence 
of his minifters and domeftics of mean rank, who frequently 
excited his jealoufies’ of the great families. He entertained 
a particular hatred of the Stures, an illuftrions family, de- 
fcended from the ancient regents. Eric had taken one of 
them into favour, though he had, cn a former occafion, dif- 
graced him, and made him contemptible in the eyes of the 
populace. He now fent him inthe quality of embaffador 
to Stralfund, but he became once more the object of the 
king’s abhorrence, who conceived that he was confpiring 
againit his life and crown. The king took pains to con- 
vince the ftates that Sture carried on dangerous intrigues 

‘at Stralfund, and he fuborned witneffes to accufe him of 
treafonable defigns. An infamous favourite, named Peerfon, 
perfuaded Eric to extirpate the whole family ; fentence of 
death was ascordingly pronounced againft thofe unfortunate 
men, together with twenty-fix nobles, who were the pre- 
tended accomplices of a confpiracy laid to their charge. A 
public trial was afterwards allowed them, in which the 
Stures were able to vindicate their caufe fo completely, and 
to prove their innocence fo undeniably, that the king him- 
felf apologized to them for their detention and long impri- 
fonment ; neverthelefs, in a very fhort time, he {tabbed Nils 
Sture with hisown hand. The unfortunate man drew the 
dagger from his brealt, and prefented it to the monarch, 
who, with the moft favage barbarity, ordered his guards to 
accomplifh that which he had failed to perform himfelf. 
The rett of the prifoners were alfo cruelly murdered at the 
fame time. No fooner was this bloody fcene over than 
Eric felt the pangs of a wounded conicience. He grew 
frantic, and, as if purfued by the avenging furies, fled into 
the woods, where he wandered for many days like a wild 
bealt, refufing to take food or repofe. On his return he 
endeavoured to compenfate for his cruelty, by beftowing 
large {ums upon the friends and relations of the victims ; 
and by giving up Peerfon to the hands of juttice, who was 
condemned but not executed. Being threatened by the 
king of Denmark, Eric fet at liberty his brother John, to 
whom and to his other brother he propofed afligning lands 
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in Livonia, in lieu of thofe left them by their father Guf- 
tavus. Shortly after he formed a defign of putting them to 
death, and of conciliating the friendfhip of the czar of Mof- 
covy, by delivering him the wife of duke John, to whom 
that prince had paid his addrefles before lier marriage, His 
intentions were difcovered in time to defeat the purpofe, 
and the brothers began to raife forces in their own defence. 
Eric made a ftand, and an accommodation was effected, but 
by the treaty he bound himfelf to give up Peerfon, his fa- 
vourite, who, being put to the torture, confeffed a plot 
contrived by himfelf and the king, of pillaging Stockholm, 
burning part of the fhips in the harbour, and proceeding 
with the reft loaded with fpoil to Narva. The dukes now 
felt themfelves juitified in breaking the treaty, and they ob- 
liged Eric to capitulate in the citadel. He was put under 
confinement, folemnly depofed by the ftates, and duke Jolin 
elected in his ftead. His children were declared incapable 
of fucceffion, and himfelf was condemned to perpetual im- 
prifonment. His keepers were appointed from among the 
relations of thofe whom he had cruelly maffacred, and who 
did not fail to fubje& him to various infults and indignities, 
and not unfrequently to the evils of cold and hunger. 
After nine years imprifonment, he finifhed a wretched life 
In 1578, in confequence, it was fuppofed, of a dofe of poi- 
fon adminiftered by order of his brother John, who dread- 
ed the poflibility of his being liberated, and again fet upon 
the throne. Eric was not deficient in talents ; and he pof- 
feffed great perfonal bravery : under his conduct the Swe- 
difh troops repeatedly diltinguifhed themfelves in contend- 
ing with and overcoming the Danifh armies, and it has been 
thought that he would never have fubmitted to the hard 
conditions which Denmark at length impofed on his fucceffor. 
(See Joun.) Univer. Hitt, 
ERICA, in Botany, uxn of Diofcorides, the fame name, 

varioufly corrupted, being applied to the feveral fpecies of 
this genus among the modern Greeks at prefent, according 
to Dr. Sibthorp. See Prod. Fl. Gree. 256, 257.— Heath 
or Ling.—Linn. Gen. 192. Schreb. 258. Willd. Sp. PI. v. 2. 
356. Ait. Hort, Kew. v. 2.14. Sm. Fi. Brit. 417. Mart. 
Mil. Di&.v. 2. Juff. 160. Geertn. t. 63. Tourn. t. 373. 
Clafs and order, O@andria Monogynia. Nat. Ord, Bicornes, 
Linn. Erica, Jul. 

Gen. Ch. Ca/. Perianth of four ovate-oblong, permanent, 
upright, often coloured leaves. Cor. of one petal, perma- 
nent, four-cleft, regular, with an ovate or cylindrical tube, 
more or lefs inflated, Stam. Filaments eight, capillary, 
equal, inferted into .he receptacle 3 anthers cloven at the 
fummit, opening by two pores, by which they laterally 
cohere while young. Pif. Germen fuperior, roundifh ; 
ftyle thread-fhaped, flraight, Jonger than the ftamens ; ftig- 
Macapitate, in four or eight lobes. Peric. Capfule round- 
ifh, fmaller than the calyx, which covers it, of four cells 
and four valves. Seeds numerous, affixed to the co- 
lumella. 

Eff. Ch. Calyx of four leaves. Corolla four-cleft. Sta- 
mens inferted into the receptacle. Anthers with two pores, 
Capfule fuperior, of four cells. Seeds numerous. 

Obf. Some fpecies appear to have a double calyx, but 
the lowermoft was by Linneus latterly efteemed rather of 
the nature of bra&teas. The fhape of the corolla is ex- 
tremely different in d.fferent {pecies, its tube being in fome 
globular, in others ovate, in others again cylindrical and 
much elongated; fometimes dilated at the orifice, fome- 
times contraGied, in fome inftances curved, The anthers, 
either included within the tube or projeGing beyond it, are 
in fome fimply cloven at the top, without any appendage 
wat the bafe ; in fome this latter part bears a pair of briftles, 
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in others a pair of notched leaflets, termed a ereft, which, at 
Mr. Salifbury remarks, originate rather from the filament 
than from the anther, 

This extenfive aud moft elegant genus ig confined to Eu. 
rope and the fouthers part of Africa, the country about the 
Cape of Good Hope being, of all others, moi abundant in 
Heaths, whence the green-houfes of Britain are continually 
fupplied with new fpecies or varieties, to the great profit of 
nurferymer, fome of whom find it worth while to keep a 
colleGtor refident there. No Lrica is found in America, ia 
New Holland, nor fearcely in the Torrid Zone, The habit 
of the whole genus is fhrubby, very rarely arborefcent, with 
{mall, oppofite or whorled, ufually narrow, leaves, and 
bra¢teated ftalked flowers, whofe colours partake of all the 
moft exquifite tints of red, purple, yellow or orange, occa< 
fionally variegated with green or white, Some are entirely 
white, but the anthers are commonly dark brown or purs 
lith, 

j It is difficult to guefs at the number of the real fpecies of 
Erica. Willdenow has 137, fome of which are duplicates. 
Our gardeners reckon about 300, many of which are merely 
varieties, but there are feveral others only known hitherte 
in a dried ftate, and probably not a few yet remain to be 
difcovered in the wilds of fouthern Africa. 

The greater part bloflom with us in the fpring, but many 
at various feafons. They are for the moft part inodorous, 
though a few of them are delightfully fragrant. They com« 
monly keep well in an herbarium, provided they are dried 
fuddenly, fo as not to throw off their leaves du:ing the 
procefs, ; 

Few good figures of this genus, except of the European 
kinds, are found in the older botanical works, but man 
appear to great advantage in the more recent works of Ven-« 
tenat, Wendland, Curtis’s Botanical Magazine continued 
by Dr, Sims, and efpecially in a folio publication by Mr. 
Andrews, entirely devoted to the fubje€t, as well as an oc- 
tavo one, equally ufeful, by the fame artift. The moft 
fuperb of AL however, are two thin fafciculi, publifhed by 
Mr. Aiton, of coloured plates by Mr. Frederick Bauer, 
but unhappily without any defcriptions or even fpecific 
charaGters. 

In the fcientific definition of the fpecies of Erica much 
yet remains to be done. The labours even of Linnzns and 
Thunberg are very far from perfeétion. Mr. Salifbury, 
who has paid much attention to the fubje&, has given an 
arrangement of 246 {pecies, according to their natural affini- 
ties, in the fixth volume of the Linnwan Society’s Tranfac« 
tions, with often expreffive, if not claffical, fpecific charac- 
ters, but with an uolicenfed change, and frequent perver- 
fion, of names, This writer includes the Linnzan genus 
Bleria, like Thunberg, under his Erica, while he excludes 
E. vulgaris as a genus, by the name of Calluna, and fepa- 
rates a few fpecies (which have an irregular calyx, and 
flefhy fruit, with three cells and three feeds) into another 
genus, named, from its large ftigma, Sa/axis. To him we 
are indebted for remarking that the corolla of Erica is per- 
maneat, which is not the cafe in Andromeda and Meuxicfias 
and that the anthers are united laterally to each other by their 
pores before they difcharge the pollen. He alfo confiders 
all true £rice as having the partitions of the fruit originat- 
ing from the centre of each valve. | 

Linneus and his followers diftribute the fpecies of this | 
genus into three principal feétions by the ftruéture of the 
anthers ; firlt, anthers ariftated or furnifhed with a pair ot 
briftles at their bafe ; fecondly, anthers crefted, as above des 
{cribed ; thirdly, anthers fimple, or deftitute of any of thofe | 

The latter are fubdivided into fuch as have appendages, 

the 



: _. them. 

which they are very unlike their neighbours. 

ERICA, 

the anthers included within the corolla, and fuch as have 
them projeCting beyond its border, All thefe feétions are 
moreover feparated into fubordinate ones by the fituation 
of the leaves, whether oppofite, or in three, four, or more 

 yows, or{cattered, of which lait 2. g/utinofa is perhaps the 
only example. -All thefe chara&ters, however combined, 
unfortunately prove but artificial, feparating {pecies natu- 
rally allied to or refembling each other; nor are fome of 
them, derived from the crufted anthers, or number of leaves, 
con{tant or invariable, even inthe fame {pecies. Still, as 
no natural {ubdivifions have yet been fuggeited, we may be 
glad of artificial and imperfect ones in fo vaft a genus. Mr, 
Salifbury, though he difpofes the f{pecies in order, according 
to what he’ conceives to be their natural affisity or refem- 
blance, efpecially in the form and proportion of the corolla, 

_ has not attempted to define or characterize many fubdivifions 
of the genus. As, however, it is very inftructive to con- 
template the fpecies of fuch a genus in this light, andas this 
writer’s is the only attempt of the kind, we fhall give exam- 
ples of each of his fubdivifions in the order in which he 

It is neceflary to premife that thefe fubdivi- 
ons are confidered as having in general no peculiar con- 

‘neCtion, and that one or more fpecies often come between 
‘two of them, almoft equally diftin& from both and from 
each other. Thus, in the very beginning, £. /coparia, (E. 
coris folio quarta; Clus. Hift. v. 1. 42. f 3.) ;—and £. 
Spiculifolia, (Sm. Fl. Grec. Sib. t. 353. Prod. v. 1. 257.) 
ftand as diftin@ from each other, and from three fpecies 
immediately following them, among which are ab/inthoides 
of Linneus ;—and /etacea, Andrews, t. 62.—Next come 
planifolia, Linn. (Pluk. t. 347. f. 1.) and oxycoccifolia of 
Mr, Salifbury, agreeing in’ their ovate dilated leaves, in 

Then again 
Strigofa, Ait. Hort. Kew. v. 2. 173—and ficefolia, Salifo. 
ake -ficifolia), anew {pecies, each:ftand feparate, as not 
mmediately allied to-any other—-We fhall, in feparate para- 
aay mention one or. more fpecies of .Mr. Salifbury?s 
tubdivifions, neticing- likewife the feparate avomalous 

" Species, and introducing two or three new ones,-to the beft 
of our judgment, according to their feveral affinities. Many 

* ftill unfettled remain in every colleGtion. . 

After ficifolia follows~an aflemblage of° eight {pecies. 
Among thele is FL. pubefcens, Linn. Sp. Pl. ed. 2. 506, 

Leaves three in a whorl. 

fides. 
_ Adit. and Bau. Ic. t. 16. (pentaphylla, Linn.) 

pallida of Mr. Salifbury, thus charaéerized by him.— 
Anthers  crefted,-. included. 

Flowers: terminal. Leavesslinear. Sides of ‘the. calyx 
doubled back. Coro!la two lines;long, downy on both 

Crefts fhort—Alfo £: urceolaris, Berg, Cap. 107. 

Then 13 fpecies with little or no affinity to each other, 
among which are arforea (E* coris folio prima; Clus. Hift, 
_¥.1. 41.)3 and Thundergii, Lion. Supp). 220,: Curt: Mag. 
 t..1214, a.moft beautiful fpecies, confpicuous for its globoie 
white tube and large deep-orange limb, very rare at prefent 
in the gardens, 

Next appears:.a collection of ‘eight, among which - is 
 melanthera ; another of three, including capitata and bru- 
_ miades (Andr. t.6i.); and.athird of 18; amongft which are 
Jexfaria, Ait, and Bau. Ic. t. 11, with nigrifa of Linn. and 

- Thunberg,. fo called from its confpicuous dark anthers, 
- elegant! contralted with. the white corolla aud calyx. 
This laft Mr. Sali/oury is pleafed to denominate vo/uteflora. 

 Thefe three fubdivifions he indicates as-not fo diflin& or 
- diffimilar as mot. 

The following fe€tion compriles five new fpecies of Mr. 
Salifbury’s, named by him fabrilis, dianthifalia, brevifalia, 

chlamydiftora, and felaginifolia, They have all crefted ine 
cluded anthers, and terminal flowers. 

His pannofa, with a woolly corolla, ftands alone. ’ 
Then follow 15 fpecies,mofily Blerieaccording to Linnzus, 

having but four ftamens ; fee Buaria. Nor can we much 
object to the union of thefe two genera, except that in fo 
valt a tribe, we may be glad of even fo flight a circumftance 
as number to make a genus, when there is moreover fuch a 
difference in habit as this very arrangement of Mr. Salifbury’s 
implies. If indeed a few fpecies of Erica, here and there 
in the different natural fubdivifions, were tetrandrous, no- 
body would think of feparating them for fuch a reafon. 

L£. nudifiora, Linn, Mant. 2.229. Sm. Plant. Ic. t. 57, 
(accompanied by two others) follows. Mr. Salifbury exults 
in having difcovered its braéteas, which efcaped Linnzus, 
Dryander, and the author of the prefent article, who ia this 
inftance readily fubmits to his corre&tion. They are in the 
form of two or three exceflively minute woolly fcales, near 
the bafe of each flower-ftalk. 

The next five, or rather we would fay feven, uniting twe 
of Mr. Salifbury’s feGtions, are herbacea, Linn. Sp. Pl. sor, - 
Cart. Mag. t. 11, not at all different from carnea, Sp. Pl. 
504; (this, according to Dr. Sibthorp, is the genuine sgaxn 
of Diofcorides, extremely common every where in Greece); 
mediterranea, Linn, Mant. 2. 229, Curt. Mag. t.471 ;— 
multiflora, Sp. Pl. 503, (Garidel. t. 32.), another beautiful 
native of the fouth of Europe, long confounded -with 
vagans ;—manipuliflora, Salifo. (Sm. Fl. Gree. Sibth. 
t. 352.);—-vagans, Linn. Mant. 2. 230, (Engl. Bot. t. 3.) 
common on all the heaths of Cornwall, either with red;~- 
flefh-coloured, or white flowers :—uméellata, Linn. Sp. Pl. 
gor, (Ait. and Bau. Ic. t.5.) ;—and laitly nutans, Wend- 
land. Eric. fafc. 3. 5.—The native country of this laft we 
know not, nor have we feen Wendland’s publication. 
The reft of this very natural.affemblage grow in Europe 
only. 

Filiformis and turgida, Salifb. we have not afcertained te 
our fatisfaétion. 

Nine fpecies, very naturally allied, having exceffively long 
anthers, projecting from an elongated tubular corolla, are 
placed next. Among thefe are £. Plukenetii ; Petiveri ; 
Bankfii, Andr. t.263 Sebana, Dryand. in Ait. and Bau. 
Ic. t.10.; &c. moftly familiar to colleétors. 

Nine more comprehend imbricata, Linn. Sp. Pl. 503 ;— 
and flexugfa, Andr. Eric, t. 33 ;—with Jeucanthera, Linn. 
Suppl. 223 ;—and milleflora, Berg. Cap. 9%, which laft name 
is well retained by Mr. Salifbury, in preferencé to the in- 
accurate one, paniculata, given by Linnzus. 

An affemblage of fix more contains the beautiful baceans 
Linn. Mant. 2.233. Curt. Mag. t: 358, a good fpecimen of 
the reft. 

Five following ones are fuppofed to be little, if at all, 
related. Among them are the beautiful g/auca, Andr. t.47. 
Curt. Mag. t.580; in the fame feétion with which the 
elegans, ibid. t. 966, fhould be inferted. The flowers of the 
latter are larger, and differently coloured, but -they clofely 
agree in ftructure with thofe of glauca.—E. Monfinie, 
Dryand. in Ait. and Bau, Ic.'t. 7, (I. Monfoniana ; Linn. 
Suppl. 223.), one of the moft magnificent of all, is placed 
by Mr. Salifbury, with a fign of incomplete’ affinity, after 
glauca.—E£. halicacaba, Linn. Sp. Pl. 507,. Ait. and Bau. 
Ic. t.2, follows alone. Its corolla is of a pale uniform 
yellowith green. 

Ten fpecies, with a long tubular corolla and hort included 
anthers, are needlefsly, we think, divided into three parcels. 
Thefe are moftly handfome flowers, very frequently tobe - 
feen in gardens... Among them are ver/icolor, Andr. t. 12, 

Which. | 



ERICA, : 
which comprehends as a vatiety his co/lata, t. 46 ;—di/color 
ef the fame anthor, t. 3 3;—crwenta, Ait. and Bau. Ic. 
t. 13 ;—alielina, Linn. Sp. Pl. 506, (£. Patterfonia of 
Andr, t.7, and the-gardeners), remarkable for its thick- 
fet leaves and crowded golden bloffoms, as well as its pulpy 
feed-veffel ;—and cancinna, Ait. Hort. Kew. v. 2. 23, mif- 
taken by Andrews, t. 64, for adietina. Yor this lait (con- 
cinna) Mr, Salifbury has, in our opinion with advantage, 
adopted the name paludo/a from Hermann, which indicates 
its place of growth, and confequently its requifite treatment 
in a garden. 

E. pyramidalis, Ait. Hort. Kew. v. 3. 491. Curt. Mag. 
t. 366, with two others unknown to us, conttitute the next 
fubdivifion. 

Then follow 12 fine plants, needlefsly, we again prefume, 
divided into two parcels. Among them are tubiflora ; 
curviflora ; confpicua, Ait. Hort. Kew. v. 2.22. Ait. and 
Bau. Ic. t. 12; and fordida, Andr. t. 56; with feveral 
often confounded with thefe, (for it is rather an indiftin@® 
and perhaps variable tribe,) all which contribute much to 
adorn our green-houfes, and are in general eafily cultivated. 

EL. fafcicularis, Linn. Suppl. 219. Ait. and Bau. Ic. t. 6; 
and £. Maffeni, Linn, Suppl. 221. Curt. Mag. t. 356; 
occupy a fection by themfelves. Thefe are two of the moft 
highly prized of the whole genus. The flowers of bothare 
tipped with green. 

The 12 next are, in general, {carcely lefs fplendid, wit- 
nels pharetriformis, Salifb. (exfurgens, Andr. t: 13-)j— 
grandiflora, Lion, Suppl, 223. Cart. Mag. t. r89 ;—and 
longifolia, remarkable for its tremulous leaves and the varia- 
tion of colour in its flowers, inftances of which are difplayed 
in Andrews, t. 8, t. 20, and t. 33 ; likewife in Curt. Mag. 
t. 402. The deep fearlet is juftly the moft admired 
variety.—We cannot but thiuk pinea, Andr. t..57, mutt be 
a diftin& f{pecies. 

‘To thefe are nearly allied the next,five, comprehending 
Sefilifora, Linn, Suppl. 222, (/picata, Thunb. Diff. 43. 
t. 4. Andr. t. 6);—a/veiflora, Salifb. called in the gardens 
gelida, which name aptly expreffes the cool afpeé of its 
{now-white corolla tipped with pea-green, and furely ought 
to have been retained ;—and mammo/a, Linn. Mant. 2. 234. 
Andr. t.58. (abietina, Schneev. Ic. t.'23.); of which a 
beautiful fcarlet variety is moft common with us, called 
Jpeciofa in Schneevooght, t. 3, and verticillata by Andrews, 
Toa , 

Of Mr. Salifbury’s drachialis, a folitary {pecies, we have 
only feen a doubtful {pecimen. 

Four fpecies follow, among which are £. Sparmanni, 
Linn, Fil. Suppl. 219. Stockh. Tranf. for 1778.t. 2; and 
the noble cerinthoides, Linn. Sp. Pl. 505. Curt. Mag. 
t. 220. : 

£. cernua, Montin Nov. A&. Upf. v. 2. 292. t. g. f. 3. 
Linn. Suppl. 222, ftandsalone ; as does Mr. Salifbury’s do- 
pleat, (mammofa, Thunb. Diff. de Erica, ed. Salifb. 42. 

o 21 
£. auftralis, Linn, Mant. 231, not uncommon in gardens ;— 

and ciliaris, Linn. Sp. Pl. 503. Curt. Mag. t. 484. follow 
next. Thefe are both European fpecies, and are immediate- 
ly followed by two others, our elegant Englith Z. Tetralix, 
Curt. Lond, fafe. 1. t. 21. Engl. Bot. t. 1014, (a name 
changed by Mr. Salifbury to otuliformis, faufage-fhaped) ;— 
and his mu/ticaulis, the /irida of Donn and Willdenow, na- 
tive of Corfica, 

Next comes by itfelf our common Britifh cinerea, Curt. 
Lond. fafc. 1. t. 25. Engl. Bot. t. 1015, more happily, but 
without any neceflity, altered to mutabilus. 

£. regerminans, Linn, Mant. 2. 232, only known in the 

Linnzan herbarium ;—and pulchella, Andr, t.: 51, occupy 
two feparate fedions. ; 

A. very diftinét and natural aflemblage of four fpecies next 
occurs, in which are empetrifolia, Linn, Sp. PJ. 507, known 
by its oairy corolla;—and malféolaris, Sabib. Cmpctrifolia 
Curt. Mag. t. 447.) 

The four next feem fcarcely to be feparable from them, — 
if we may judge by vi/caria, Linn. Mant. 2. g21.Ands, — 
t. 55, the only oneof the four with which we are acquainted, 

A difficult family of feven, {pecies, with a hoary habit, 
and {mall turgid downy flowers, is placed next, of which 
tardiflora, Salifb: (pubefeens, Curt..Mag. t. 480.);—and hir- 
tiflora, Curt. Mag.t. 481, are examples. Both are diftin& 
from, though nearly allied to; the real pube/cens of Bergius 
and Linnzus, as well as from his parviflora. 
A fomewhat  fimilar tribe, but fmooth, and with larger 

more bell-fhaped flowers, contains ten f{pecies. Amongit 
them is margaritacea, Ait. Hort. Kew. y. 2, 20. Andt. 
t. 54, very pretty when laden with its pearly bloffoms. 

E. Bergiana, Linn. Mant. 2.235, remarkable for its re- 
flexed calyx, with two others, come next, and lead infenfi- 
bly to the following feGion. , 

This comprehends pi/ulifera, Linn. Sp. Pi. 407 ;—obliqua, 
Thunb. Diff. 44. Ait. and Bau, Ic. t..3 ;—an ‘odes, 
Linn. Sp. Pl. 506. Curt. Mag. t. 443 ; with four more. 

E. cernua, Andr.t..48, ftandsalone, but between it and 
phyfodes'‘we would introducea new fpecies, communicated 
by Mr. G. Hibbert among the-reft of his-dried {pecimens 
of this genus from the Cape, and. by Meffrs. Lee and Kenne- 
dy from their garden, where it firlt bloflomed in 1808. 
We would name it $53 oe et 

£. rofavia. Leaves in four rows, obtufe, recurved, 
toothed. Anthers {imple, included, with long pores. Co- 
rolla ovate, vifcid. The leaves relemble thofe of phy/odes, 
but are more diftant and recurved. Flowers about the ends 
of the branches, on moftly axillary, long, vilcid flalks, with 
two or three oblong, pellucid, concave bracteas towards 
their middle ; the flowers droop a little, and are remarkable 
for their fragrant {cent, refembling ottar of rofes. The ca- 
lyx-leaves are like the braéteas, and about one-third as long 
as the corolla, whichis of a pale ftraw-colour, ovate, infla- 
ted, vifcid, its fegments obtule, crenate, but little {fpreading. 
Stamens about the length of the calyx ; their filaments pur- 
ple at the fummit, without any creft or appendages ; an- 
thers brown, oblong, with pores two-thirds of their length. 
Germen turbinate, furrowed, fmooth ; ftyle twice as long 
as the ftamens; ftigma capitate,. dark coloured. . 

E. pulchella, Salifo. anew fpecies, fiands alone, the au- 
thor being unacquainted with its affinity to any other. 

Two others, unknown to us, occupy a fection with g/uti- 
nofa, Berg. Cap. 98. Ait. and Bau. Ic.t. 17, (dndromeda 
droferoides, Linn, Mant. 2. 239.) ‘This 2s a beautiful 
plant, with all the habit of an Erica, nor any thing but an 
occafional luxuriance of number in the parts of the flower to. 
make it an Andromeda. : : i 
A very f{plendid and diftin@ affemblage follows, of fix 

{pecies, diftinguifhable by their large flowers, with a long 
tube, always contraéted at its mouth, and more or lefs in- 
flated below. The border is {preading and ornamental. 
Among thefe are retorta, Linn. Suppl. 220. Curt. Mag. 
t. 362, firft found at the Cape by Maffon, not by Thun 
berg ;—ampullacea, Curt. Mag. t. 303 ;— and Mitonia, Curt. 
Mag. t.429. This laft varies a little in the fize and hue ofits 
border, but fo ftrikingly refembles the Catalonian Jaimine, 
that we long ago named it ja/minea, nor is there any occa 
for the uncouth precifion of ja/miniflora.—We have ftill fo 
of this tribe, which appear to be nondefcripts, + 

en 
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Ten fpecies with flowers of a fomewhat fimilar form but 
{maller, and more flender needle-fhaped leaves, conftitute 
the next parcel. To this belongs fafigiata, Linn, Mant. 
66, of which there are feveral sera varieties, named £. 
Humea, &c. in the gardens. Alfo £. Mufcari, Andr. t. 1. 
f{melling like the Mufky Hyaciuth, which it imitates in 
colour ;—and como/a, Linn, Mant. 234, Ait. and Bau. Ic. 
t. 18. 
A tribe more fplendid in general, of nine fpecies, fuc- 

ceeds. To thefe belong inflata, Thunb. Diff.gr. t. 2 ;— 
ventricofa, ibid, 27. t.1. Curt. Mag. t. 350 ;—/utea, Linn. 
Mant. 234. Andr, t. 11;—articd/aris, Linn, Mant. 65. Curt. 
sim: t. 423 3—and taxifolia, Ait. and Bau. Ic. t. 19. 

w o fpectes, indicated as nearly related to the lait, clofe - 
Mr. Salifbury’s lift of 246 in all. Thefe are tetragona, 
Thunb. Diff. ra. t. 43—and adbens, Linn. Mant. 231. 
Curt. Mag. t. 440. 
We trutt, that thofe who may have occafion to defcribe 

new heaths in future, will, as far as they are competent, 
_ keep the above arrangement in view, as they will find it very 

inftruétive, however they may differ from Mr. Salifbury 
in principles of nomenclature. To this fubject we have 
fearcely found it neceilary to advert, except occafionally, 
and we rather pafs over in filence what we cannot ap- 
rove. This botanift rejeéts all names of perfons as ap- 

plied to the fpecies of any genus. Mr. Dryander once 
began a more uleful reformation in fuch names of Erica, 
makirg thofe which commemorate a writer on the fubje& 
end in ana, as Sebana; thofe which apply to a collector 
ouly, in the genitive cafe, as Mafoni. The greateft and 
moit correé& information is {till to be expeéted from this 
able botanift, in the intended new edition of Mr. Aiton’s 
Hortus Kewenfis, where the genus of Erica mutt always 
make a pri cipal figure. S. 

Erica, in Gardening, comprehends plants of the ever- 
green, flowery, fhrubby kind; moftly exotics; of which 
the f{pecies moft in cultivation, according to Martyn, are: 
the crofs-leaved heath (E. tetralix) ; the fine-leaved heath 
(E. cinerea) ; the double-anthered heath (IE. didyma) ; the 
tree heath ( E. arborea) ; the Spanifh heath (E. auttralis) ; 
the many-flowered heath (E. multiflora) ; the Mediterra- 
nean heath (E. Mediterranea) ; the yellow heath (E. lutea) ; 
the purple-ftalked heath (E. halicacaba); the bladder- 
flowered heath (E. monfoncana) ; the mucous heath (E. 
paeela) the hairy-flowered heath (E. urceolaris) ; the 
marum-leaved heath (E. maiifolia) ; the bloody-flowered 
heath (I. cruenta) ; the flender-branched heath (E. rumen- 

_ tacea) ; the bluth-flowered heath (E. perfoluta) ; the three- 
flowered heath (FE. triflora) ; the arbutus-flowered heath 

_ (E. baccans) ; the flender-twigged heath (E. corifolia) ; 
the crow berry-leaved heath (E. nipetrifolia) ; the woolly 

heath (E. capitata.) ; the tube-flowered heath (I. lubiflora) ; 
the long-tubed yellow heath (E. confpicua); the honey- 
wort-flowered heath (E. cerinthioides) ; the tufted-fowered 

heath (E. comofa) ; the tall downy heath (E. Maffoni) ; 
the fmooth-twigged pencil-flowered heath (E. Plukenetii) ; 

the downy twigeed pencil-flowered heath (E. Petiveri) ; 
' the early-flowered dwarf heath (E. herbacea) ; and the great 
flowered heath (E. grandiflora). But there are many other 
Species equally deferving of cultivation. 

Concerning the firlt of thefe fpecies, it is obferved by the 
editor of Miller’s diétionary, that it is not inferior to many 

of the foreign heaths in the beauty and delicacy of its 
flowers. Jt is diltinguifhed from the other Britifh heaths 
not only by the flowers growing in a kind of pendulous 
eluiter on the tops of the ftalks, but by the leaves growing 
‘in fours, and forming a fort of crofs. 
_ Vou. XIII. 

The whole of the different fpecies of heaths which are men- 
tioned above, are plants of confiderable beauty and elegance, 
but moftly tender and delicate in their habits of growth, 

Method of Culture.—Thefe very elegant plants muft be 
treated in different methods, according to their nature and 
habits of growth. 

The firft three Britith forts are capable of being propa- 
gated by fowing the feeds either im the places where they 
are to remain, or in pots filled with peaty earth, in either 
the autumn or fpring. feafons ; but this is a tedious method of 
practice. ‘The better method is, therefore, to take them up 
from the places where they grow naturally, in the early au- 
tumn, with good balls of earth about their roots, planting 
them again immediately where they are to grow and remain 
for ornament. 

‘They are found to fucceed beft where the foil is of the 
peaty or moory kind, and where it has not been enriched 
by manure ; and as they protrude their roots chiefly near 
the top, it fhould be as little dug about them as poflible, 
the furface only being kept clean and free from rubbith. 

And the four following forts may be increafed in the fame 
manner as the above ; but the beft praétice is by layers, 
cuttings, or flips, which fhould be laid down or planted out 
in pots filled with boggy earth either in the early {pring or 
the latter end of f{ummer, plunging them in a moderate hot- 
bed, and giving them proper fhade and water. When they 
have taken full root, they fhould be carefully removed with 
balls of earth about them into feparate pots, being replaced 
in the hot-bed till they become well eftablifhed, when they 
will be capable of bearing the open air in mild weather 
when the feafon is fuitable. 

All the other fpecies may be increafed either by cuttings 
or layers, but moft of them by the former. The cuttings 
fhould be made from the beft young fhoots, and be planted 
in the {pring feafon in pots filled with a compofition of 
light boggy and loamy earth, being placed in the hot-bed, 
and covered with bell-glaffes, and duely fhaded from the 
fun, flight waterings being given when neceflary ; the lay- 
ers are beft laid down in the autumn, being managed in the 
fame way as the cuttings. When the plants have become 
perfectly rooted, they fhould be removed into feparate pots 
filled with the fame fort of mould, being then put in the 
dry ftove or green-houfe, where fome of them require to be 
conftantly placed. 

But the ninth, twentieth, and twenty-fixth fpecies muft 
be raifed by layers, as they have not yet been mcreafed by 
planting their cuttings in the manner direfted above. 

Where feeds are made ufe of in producing thefe plants, 
they fhould be fown in pots filled with the above fort of 
earth in the early f{pring, and plunged in the hot-bed of 
the ftove. When the plants have acquired/a few inches 
growth, they fhould be removed into fingle pots with a 
little earth about their roots, and be replunged in the hot- 
bed in the ftove, being preferved in it, or the warmeft part 
of the green-houfe, during the winter feafon, and ‘whenever 
the weather is bad. 

The firft three forts afford an agreeable variety in the bor- 
ders and clumps, as they continue long in flower. The 
four following kinds are likewife hardy, and afford variety 
among other potted plants in the open air during the fammer 
months, _ 

All the other fpecies are more tender, but produce as 
agreeable an effeét among the {tove and green-houfe collec 
tion, from the great beauty and continuance of the flowers 
in many of the forts. 

Eaica marina, fea-heath, a name given by many authors 
oon oe to 
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toa very beautiful zoophyte of the fucus kind, called by 
Mr. Ray and fome others the fucus erica folio. 

Erica, in Jchthyology, a name given by Gaza and fome 
others, as the interpretation of the chalchis of Ariftotle, 
that is, as the name of the common herring. 
ERICH, in Botany, the third natural order in the 

ninth clafs of the fyflem of Juffieu, fo named from the 
enus rica which makes a part of it. This order con- 

Fits of fuch dicotyledonous monopetalous plants as have 
perigynous ftamens, and the following diftinguifhing cha- 
raéters. Calyx of one leaf, spermanent, fometimes fupe- 
rior, more frequently inferior and deeply divided. Corolla 
of one petal, fometimes deeply divided, inferted either 
into the upper part of the calyx, more commonly into 
its lower part, or into a gland at its bafe; moftly wi- 
thering and permanent. Stamens of a definite number, 
diftinét, inferted into the fame part, or rarely originating 
from the lower part of the corolla; anthers moftly with 
two horns at the bafe. Germen fuperior, or rarely in- 
ferior; ftyle folitary; ftigma generally fimple. Fruit 
either fuperior or inferior, with many cells and many feeds, 
either pulpy, or more generally dry with many valves, fixed 
by their bafes to the central axis, the partitions originating 
from the middle of each valve. Seeds generally minute. 
Stem fhrubby, of a more or lefs elevation, or herbaceous. 
Leaves alternate, or oppofite, or whorled. 

This order is in a great meafure analogous to the Linnzan 
Bicornes, exelufive of the Rhododendra of Juffieu, which 
differ from his Lrice chiefly in having the partitions of the 
capfule formed of the inflexed margins of its valves, and not 
originating longitudinally from their centre. Ventenat re- 
tains the name of Bicornes for the Erica. 

The Lrice are divided by Juffieu into two fedtions, 
1. Germen fuperior, confifting of Cyrilla, Linn, (which being 
of the fame genus as /éea, and having the capfule of the 
Rhododendra, isto be removed thither); Bleria ; Erica ; 
Andromeda; Arbutus ; Clethra; Pyrola; Epigea (re- 
moved by Ventenat to Rhododendra); Epacris (omitted 
by Ventenat) ; Gaultheria ; and Broffza (likewife omitted 
by Ventenat, a very uncertain plant). 

2. Germen wholly or partly inferior, drgaphyllum, Fork. 
and Linn. fil.; WZz/a, Forfk ; and Vaccinium. 
A third feGion contains two genera allied to Zrice, or 

fuppofed to be fo, Empetrum and Hud/oaia. 
ERICALE, from 2, the /pring, aud xxAn, beautiful, 

a name given by Renealm in his Specimen Hift. Plant. 
75. t. 68. to the Gentiana verna, a molt elegant vernal 
lant. Linneus erroneoufly prints it Lricoila. 
ERICERUM, a name given by Aectius and other au- 

thors to a fort of collyrium, ufed in weaknefles of the 
eyes, in which the herb erica or heath was an ingredient. 
ERICEYRA, ia Geography, a town of Portugal, in the 

province of Eftremadura, on the fea-coaft ; 20 miles N. W. 
of Lifbon. 
ERICHTHONIUS, in 4fronomy, a conftellation, the 

fame as Auriga. 
ERICOILA, in Botany. See Ertcace. 
£RICU, a name given in Rheede’s Hortus Malabari- 

tus, v. 2. 53. to the A/elepias gigantea. It is corrupted 
from the Sanfcrit name Roey. 
ERICUSA, in Ancient Geography, one.of the feyen 

JEolian iflands, now Alicuda. 
ERIDANUS, in 4fronomy, a conftellation of the fouth- 

ern hemifphere, in form of a river. 
The itars in the conftellation Eridanus, in Ptolemy’s Ca- 

talorue, are 34; in Tycho’s, 19; inthe British Catalogue, 
$4. Sce CansTELLATION. 
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Errpanus, in Ancient Geography, a river of Italy, in 
Cifalpine Gaul, now the Po, which fee. Virgil defcribes it as 
the largeft river of Italy, calling it the king of rivers: 

¢¢ Fluviorum rex Eridanus.’’ 

—Alfo, a {mall river of Greece, in Attica, which purfu- 
ing its courfe to the W. of Athens, united with the Iliffus 
below that city.—Alfo, a river of Celtica, near the Pyre- 
nces. 

ERIE, Fort, in Geography, a ftrong fortification in the 
townfhip of Bertie, Upper Canada, fituated on the N. 
fhore of lake Erie, at its eaftern extremity, and the W. bank 
of Niagara river; 27 miles S. by E. from Niagara fort, 18 
above the carrying place of the Falls of Niagara, and45 from 
fort Chippeway. This is a {mall ftockaded fort, fomewhat 
fimilar to that at Chippeway ; and adjoining it are extenfive 
ftores as at Chippeway, and about half a dozen miferable 
little dwellings. It has a barrack for troops and a block 
houfe ; and a company of foldiers is quartered here for the 
purpofe of tranfporting the public ftores. The lake narrows 
here into the Detroit ftrait, which carries the waters over 
the great fells of Niagara. The new fort is projected on a 
{mall height inthe rear of the prefent garrifon. The harbour 
is capable of accommodating veffels of any fize, which lie 
oppofite to the fort, at the diftance of about 100 yards © 
from the fhore, expofed to the violence of the wefterly 
winds ; but the anchorage is good, and they ride in perfect 
fafety. The little fort, with the furrounding huts built on 
the rocky fhore, the veffels lying off at anchor before it, the 
rich woods, the diftant hills on the oppofite fide of the 
lake, and the yaft lake itfelf, extending to the fartheft 
part of the horizon, altogether form an interefting and beau- 
tiful fcene. N. lat. 42°53! 17". W. long. 78° 20! 30”. 

Erie, Lake, called alfo Eric, Erige, or Erike, or the 
lake of the Cat, is a lake cf the fourth magnitude in 
North America, through which runs the line between the 
United. States and Upper Canada. Detroit river on the 
weft brings the waters of the great lakes with which 
lake Erie has a communication on the north-weft ; and Nia- 
gara river on the eaft forms its communication with the 
waters of lake Ontario and the river St. Lawrence. It is 
fituated between 41° and 43° N. lat. and between 78° 48! and 
63° W. long. It is of an elliptical form, being about 300 
miles in length, and about go, at the wideft part, in breadth. 
The depth of water in this lake is not more than 20 fathoms, 
and in calm weather veflels may fecurely ride at anchor in 
any part of it; but when ftormy, the anchorage in an open 
part of the lake is not fafe, the fands at the bottom not 
being firm, and the anchors being apt to lofe their hold. 
At this time the water becomes turbid, by the wafhing up 
of the yellow fand from the bottom of the lake; but in 
calm weather it is clear, and of a deep greenifh colour. 
The northern fhore of the lake is very rocky, which is alfo 
the cafe with the fhores of the iflands, of which there are 
feveral clufters towards the weftern extremity of the lake ; 
but along moft parts of the fouthern fhore there is a fine 
gravelly beach. The height of the land bordering the lake 
is very unequal; in fome places long ranges of fteep moun- 
tains rife from the very edge of the water; in others, the 
fhores are fo flat and fo low, that when the lake is raifed a 
little above its ufual level, in confequence of a ftrong gale 
of wind fetting in towards the fhore, the country is deluged 
for miles. To the very great infularity of the height of the 
land on both fides of it, is attributed:the frequency of ftorms 
on this lake ; the coaft, however, on both fides, is generally 
favourable for the paflage of batteaux and canoes. A penin- 
fula, called Longpoint, runs upwards of eighteen miles into 

a the 
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the lake, and being compofed of fand, is convenient for 
hauling boats upon it, when the lake is too rough for fail- 
ing and rowing. Towards the fouth fide, however, on both 
fides of the lake, it would be impoflible to land, on account 
of the perpendicular height of the rocks. There is a great 
deficiency of good harbours along the fhores of this lake: 
on its northern fide there are but two places which afford 
fhelter to veilels drawing more than feven feet water, viz. 
Long Point, and Point Abineau, and thefe afford only a 
partial fhelter. On the fouthern fhore, the firft harbour 
you come to in going from fort Erie is that of Prefqu’tele, 
which is fituated at the diftance from that fort of about fix 
miles, and where veffels drswing eight feet water may ride 
in perfect fafety. Beyond this, about midway between 
the caftern and weftern extremities of the lake, there is 
aother harbour, capable of containing fmall veffels at the 
mouth of Cayahega river, and another at the mouth of 
Sanduilcy river, which falls into the lake within the N. W. 
territory of the Siates. Britifh fhips feldom ufe thefe har- 
bours, but trade almoit folely between fort Erie and De- 
troit river, and in cafe of cou trataneands, they return to 
fort Erie, if bound to Detroit river; or to fome of the 
bays amidft the clufters of iflands fituated towards the weft- 
ern extremity of the lake, if bound to fort Erie. The 
navigation ef this lake is very uncertain ; and veffels are 
often detained, at a confiderable expence to paffengers, in 
fome of the harbours. Lakes Huron and Michigan afford 
communication with lake Erie, by veffels of eight feet 
draught. There are portages into the waters of this. lake 
from the Wabath, Great Miami, Muikingam, and Alleg- 
hany, from two to fixtcen miles. The iflands at the weit- 
ern end of the lake, of various fizes, lie very clofe to each 
other, and exhibit a very pleafing fcenery ; the largeft of 
them are not more than fourteen miles in circumference, 
and many-of them are very fmall. The largeft iflands pro- 
duce a variety of fine timber, amongft which are found 
oaks, hiccary trees, and red cedars, which latter, being 
large, are fent for even from the Britifh fettlements on De- 
troit river, at the diftauce of forty miles. Lake Erie has 
a great variety of fine fifh, fuch as fturgeon, eel, white fihh, 

trout, perch, &c. Amongit the woods are found racoons 
and {quirrels, and alfo bears, in the winter feafon, when the 
lake is frozen between the main land and the iflands. 
All the iflands are dreadfully infefted with ferpents, and 
on fome of them rattlefnakes are fo numerous, that in 
the height of fummer it is dangerous to land. Two kinds 
of rattlefnakes are found in this part of the country ; the 
one is of a deep brown colour, clouded with yellow, about 
thirty inches in length, which frequents marthes and low 
meadows, and does great mifchief among cattle : the other 
fort is of a greenifh yellow colour, clouded with brown, 
and nearly twice the fize of the former. Many different 

nds of ferpents, befides rattle{fnakes, are found on the 
sin lake Erie. The ponds and marhhes in the interior 

rts of thefe iflands abound with ducks and other wild 
1, and the fhores {warm with gulls ; among the woods 

are a few {mall birds, remarkable neither for their fong nor 
‘plumage. Weld’s Travels, vol. ii. 
_ Eriz, a county of Pennfylvania, on the fouth fide of 
Take Erie, containing 639,400 acres, and 1468 inhabitants. 
Its chief town is Erie. 
-ERIEUX, a river of France, whieh runs into the 
Rhone, at Beauchattal. t 
_ ERIFFS, a name given to canary birds when about two 

ws old. See Canary Bird. 
RIGENA,Joun Scorus,in Biograph », who flourifhed 

in the ninth century, was probably born in Ayrfhire Scot- 
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land, though fome writers make him a native of Hereford- 
fhire, in England, and others fuppofe his birth-place to be 
Ireland. He pofleffed an ardent thirft for literature, and 
fpared no pains in rendering himfelf accomplifhed in the 
learning of the Eaft, and from the extent of his erudition he 
obtained the name of “ Scotus the Wife.” He fkudied 
fome years at Athens, and became very converfant in Greek 
philofophy. Upon his return, he accepted an invitation from 
Charles the Bald of France, and lived for feveral years in 
habits of intimacy and familiarity with his royal patron, who 
affigned to him the direction of the univerfityof Paris. To 
the fovereign he was not ouly an inftruCtor.in literature and 
{cience, but an advifer in the affairs of government. The 
high rank which he obtained excit:d much jealouty, par- 
ticularly among the bigotted priefts, who accufed him of 
maintaining heretical opinions. In the year 824, the Greek 
emperor, Michael the Stammerer, fent to the Wettern em- 
peror, Lewis the Pious, a copy of the treatifes of the fup- 
pofed Dionyfius the Areopagite, which had long been held 
In great veneration among the Greek Chriftians. Dionyfius 
was fuppofed to be the firft Chriftian teacher in France, 
and, on that account, the work in queftion was deemed of 
great value, and the king, who was unable to read the 
original Greek, employed Erigena to tranflate it into the 
Latin language. Unfortunately this was performed with- 
out licence from the pope, who, when he found the tranfla- 
tion eagerly read, infifled that the French king fhould not 
only banifh Erigena from Paris, but fhould fend him to Rome. 
Charles refufed to a& in this ungenerous manner, neverthe- 
lefs, it was deemed advifable, that Evigena fhould leave the 
capital of France, and in a fhort time after he “took refuge 
in England. This tranflation of Dionyfius’s treatifes -is 
faid to have caufed the revival of the knowledge of the 
Alexandrian Platonifm in the Weft, and to have laid the 
foundation of the myftical fyftem of theology which after- 
wards fo generally prevailed. Of the original works of Eri- 
geua, the principal was his treatife “* On the Divifion of Na- 
ture, or the Nature of Things,’”? which was publifhed from 
the author’s MS. by Dr. Thomas Gale, at Oxford, in 1681, 
under the title of “ Joannis Scoti Erigena de Divifione Na- 
ture, Libri quinque, diu defiderati.”” Erigena was employed 
by our great king Alfred in the reftoration of learning at 
Oxford, where he was appointed profeffor of mathematics 
and aftronomy. In this fituation he remained only about 
three years, when fome differences that took place in the 
univerfity obliged him to retire to the abbey of Malmfbury 
in Wiltfhire, where he opened afchool. Here, it is afferted, 
by moft writers, that he was murdered by his own {cholars, 
either on account of his harfhnefs and undue feverity ; or at 
the inftigation of the monks, who hated Erigena as being a 
heretic, and much more learned than themfelves. The par- 
ticular time and place of his death have been the fubjets of 
fome difpute. Certain writers contend that his death took 
place about the year 864 or 866, and others, who are ge« 
nerally followed, make it in 883. Some fay he died in Eng- 
land, and others, among whom is Dr. Henry, think that it 
happened in France. He was certainly avery extraordinary 
man for the times in which he lived, and after his deceafe 
his name was, for a confiderable time, to be found in the lift 
of the faints of the Romifh church, till it was ftruck out 
of the calendar, by Baronius, on account of the heterodoxy 
of his opinions concerning tranfubftantiation. Biog. Brit. 
Enfield’s Hift. Phil. 
ERIGENS Penis. See Execror. 
ERIGERON, in Botany, upsyspuv of the ancient Greeks, 

from np, the fpring, and yepwv, an old man, becaufe it is hoary 
in the fpring. Linn, Gen. 422. Schreb. 553. Wilid. Sp. 

3Mz2 Pl. 
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Pl. v. 35 1952. Sm. Fl. Brit. 876. Mart. Mill. Dict. 
v. 2. Jufl. 180. Gertn.t. 170. Clafs and order, Syngene- 
fia Polygamia-fuperflua. Nat. Ord, Compofite difcoidea, 
Linn. Corymbifere, Jufl. 

Gen. Ch. Common calyx oblong, cylindrical, imbricated; 
feales awl-fhaped, erect, gradually longer, nearly equal in 
breadth. Cor. compound, radiated 3; florets of the difk all 
perfect, tubular, funvel-fhaped, with an equal five-cleft limb; 
thofe of the radius female, ligulate, linear, awl-fhaped, erect, 
for the moft part entire. Stam. (in the tubular florets ) 
Filaments five, capillary, very fhort ; anthers forming a 
cylindrical tube. Pif. (in the tubular florets) Germen 
minute, crowned with hairs longer than its own corolla; 
ftyle thread-fhaped, the length of the hairs; ftigmas two, 
eblong, revolute: the female or ligulate florets differ in 
having their corolla about as long ‘as the hairs, and very 
flender ftigmas. Peric. none, except the clofed permanent 
calyx. Seeds, in the florets of the difk as well as of the radius 
pasa fmall. Down long, capillary, Recept. naked, 

at. 

Obf. Dillenius obferves that the innermoft or central 
florets of the diflk are generally males. One fpecies has 
thofe of the radius deftitute of a corolla, [ 

Eff. Ch. Receptacle naked. Down fimple. Florets of 
the radius linear, very narrow, numerous. Calyx imbri- 
cated. 

‘L his genus comprehends feveral plants called Conyza, Vir- 
ga-aurea, After, and Senecio by former writers, but is a very 
natural one, characterized by the ere& very narrow florets 
of its radius, ufually coloured blue or white. The latett 
edition of Linneus has 22 fpecies, Willdenow 32. -Three 
are natives of Britain. 

t E. canadenfe, Engl. Bot. t. 20'9. “ Stem hairy, pani- 
cled. Leaves lanceolate; the lower ones toothed.”,—To 
all appearance perfe&tly wild in Glamorganfhire, (Mr. 
Middleton), though fuppofed by Ray to have come over 
from Nor:h America, where it abounds. It is an annual 
plant, of mean appearance, with innumerable fmall flowers, 
whofe radius is white or pale red, their difk yellow. 

_ . 2. E.acre. Engl. Bot. t. 1158. Curt. Lond. fafe. 1. 
t. Go. “ Stem racemofe. Stalks mottly fingle-flowered. 
Leaves lanceolate or tongue-fhaped, feffile.”,—-Common. on 
a dry gravelly or chalky foil, flowering in July and Augttt. 
The flowers are larger and fewer than in the former; their 
radius blue. Root biennial. 

. E. alpinum. Engl. Bot. t. 464. ‘ Stems almoft 
fingle-flowered. Calyx flightly hairy. Radius f{preading.””— 
Found in moift parts of the highland mountains of Scot- 
land, flowering in July. This has feldom more than one 
flower on a ftem, which is much larger than in E. acre, 
with a longish blue radius, which fpreads more than is con- 
fiftent with the generic charaéter, and, perhaps, might au- 
thorize the rrmoval of this fpecies to _d/fer, where Liuneus 
originally placed its near ally E. uniflorum, Fl. Lapp. x. 307. 
t95F (2. 
ERIGONUS, in Ancient Geography, a river of Mace- 

donia, which, according to Livy, ran from Illyria through 
Peonia into the Axius ; called Erigon by Strabo and Pto- 
lemy. : 
ERINACEA, in Botany, Tourn. Inft. 646, fee An- 

THyYutts, {p. 15. Tournefort eitablifhed it as a genus, 
(diltin& from his Geni/ta-Spartium, which conlitts of Ulex 
and the prickly Geni/z,) merely becaufe the bufh is all over. 
armed with prominent ftrong {pines, like a hedge-hog. : 
« ERINACEUS, a name given by Dillenius and Micheli 
to a genus of Fungi. Linnzus, perceiving the inconvenience 
and abfurdity of adopting a generic denomination, already 
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univerfally appropriated to an animal, changed it to 
Hydnum. 

Erinactus, in Zoology, a geaus of the Fere order, 
the hedge-hog of Englifh authors. This tribe is diftin- 
guifhed principally by the teeth, The fore-teeth in the 
upper jaw are two, and diftant, in the lower two approxi- 
mate; the tufks in the upper-jaw five each fide, inthe 
lower three ; grinders fgur each fide above and beneath; — 
body above covered with {pines. 

-_ 

Species. 

Evrorzus. Ears rounded; noftrils crefted. Linn, 
Fn. Suec. Lrinaceus auriculis ere@is, Brill. chinus ier- 
reftris, Gefn. Jel, Knorr. Herifon, Buff, Common 
hedge-hog. ; 

‘The common hedge-hog, or as it isfometimes called crrone- 
oufly the European hedge-hog, appears to be a native of the 
temperate parts of Afia, and to be found in Madagafcar as 
well as Euvope.. It lives in thickets and bufhes, formin 
a nelt of mofs, grafs, ves, of large fize. When dii- 
turbed it rolls itielf u a globular form, prefenting on 
every part a formidable armament of f{pizes, and this is in- 
deed its principal means of defence ; upon being immerfed 
in cold water it expands, and {wims with perfeét facility. 
Duriog the winter it is fuppofed to remain in a ftate of tor- 
idity. 

; Vanetables of yarious kinds, as the roots of plants, or 
fruits, reptiles, {mall birds and infeéts, conftitute the princi- 
pal food of this animal ; the Calmucs tame and keep it in, 
their dwellings like the cat; and in this refpeét they be- 
come ufeful, as they dettroy the cockroaches, and other ob- 
noxious infects. They produce from three to five young at 
a birth. The flefh is very indifferent, yet is fpoken of 
among the old writers as an article of food, with inftrutions 
for reafting or otherwife preparing it for the table. 

The hedge hog is confidered as an inoftenfive animal, not- 
withitanding the vulgar fuppofition, that it fucks the teats 
of cattle by night, and occafions ulcerations in thofe tender 
parts with the irritation of their prickles. The animal has 
a mufky {mell. Length tem inches. 

Inavuris. Without external ears. 
ana hedge-hog. z 

Length eight inches. Inhabits South America. The 
heads thick, ‘hort ; {pines ciaereous tinged with yellow ; 
hair. foft, whitifh chefnut over the eyes ; tail fhort ; claws) 
long and creoked. Defcribed onthe authority of Seba. 

Avrirus. Ears oval, long. Auriculis evalibus lingisy, 
naribus criftatus, Pallas. Nov. C. Pet. Siberian hedge-hog.. 

Inhabits the lower parts of the Volga and Ural and ex. 
tends from thence to the eaftern parts beyond the lake Bai-. 
kal, Its form refembles that of the common hedge-hog, butis 
{maller, the eyes larger, wifkers difpofed ia four rows; the: 
feet longer, more fender ; tail {horter, conic, aunulated, and. 
nearly baid. ‘The female is faid to breed twice a year, and. 
to produce from four to feyen each time. : ‘ 

Mazvaceznsis, Ears pendulous.- Bri. Ayfrix bra- 
chyvra, Linn. . Porcus aculeatus, f. Eyftrix madaccenfis, 
Seba. Malacca hedge-hog. 3 

Extremely allied in its general appearance to the porcu- 
pine, and referred t6 the hedge-hog tribe chiefly on acco 
of the number and arrangement of the teeth. Its fize 
fuppofed to be equal to that of the common porcupine. 
This animal is faid to inhabit Afia, and to produce the pre: 
cious ftone called Fiedra del Porco, the imaginary virtues ol 
which are fo highly extolled in the old materia medica, _ 

Srerosus. Ears fhorter; top and hind headand dhoulll 
ers befet with {pines ; tail very fhort and {pinous. a | 

. 

Linn, Seba. Gai- 
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ecus fetofus, Gmel. Schreber. Tendrac, Buff, Petit tendrac 
de Madagafear, Sonner. Afiatic hedge-hog. 

Native of India and Madagafcar; length fix inches ; 
wallows in the mire, and grunts like a hog, and forms bur- 
rows. Remains torpid for fix months, during which the 
hair falls off. 

Ecaupatus. No tail; fnout very long and acute. 
Schreber. Zuanrec, et le jeune tanrecy Butt. Madayafcar 
hedge-hag. 

Inhabits India and Madagafcar. In habit refembles the 
former, but is larger, mealuring in length eight inches. 
The mouth and eyes are fmall ; ears rounded and longer 
than in the fetofus ; the {pines black, and covering the whole 
back and fides; hair yellowith and feet tawny. 

_ The two lait mentioned animals are confidered by Pennant 
as the fame fpecies, on the prefumption that the former is 
the adult ftate, the other in a lefs advanced ftage of growth. 

_ Dr. Shaw feems inclined to adopt this fuppofition. ‘There, 
neverthelefs, appears in our mind no plautible reafon for {uch 
conjecture, unlefs the deferiptougbe defective in the molt 
effential particular; for, if one has a tail and the other none, 
they mutt be diftin@. That the animal defcribed by Buf- 

_ fon had not obtained its full growth is rendered extremely 
probable by the explanation afforded, but the production 
of a tail cannot be fuppofed to depend on the age of the 
animal. The tanrec feeds on fruits, and remains torpid 
during about three months of the year. 
ERINAI, in Ancient Geography, a people of Afiatic 

~ Sarmatia. Ptolemy. 
ERINDES, a river of Afia, towards Hyrcania or Sparta, 

according to Tacitus. 
“ERINEUS, one of the four cities of Doris, fituate on 

the moft northern verge of the kingdom, near the foot of 
the hills which part Doris from Macedonia.—Alfo, a port 

_ of the fea of the Peloponnefus, in Achaia, between ASgium 
and the promontory Rhium. Pliny. —Alfo, a river of Si- 
cily, according to Thucydides, called Orinos by Ptolemy. 
~ERINGO. See Eryneco. 
_ERINNA, in Biography, a Greek poetefs, mentioned 

by different. writers as a native of Lefbos, of Teios, of 
- Rhodes, and of Tenos in Laconia, is fwppofed to have been 
coitemporary with Sappho, about the year 602 B.C. but 

_ the is placed by the Chronicle of Eufebius 250 years later. 
She was celebrated in ancient Greece, and feveral epigrams 
Were written upon her, one of which {peaks of her as in- 

_ ferior to Sappho ia lyrics, and fuperior in hexameters. 
Some fragments are extant in her name, which are inferted 

in the * Carmina Novem Poetarum Foeminarum.’’ Antw. 
1568. Voll. Poet. Grec. 
__ ERINUS, in Botany, a name adopted by Linnzus from 
- Diofcorides, the etymology of which is unknown. Neither 
» is his <0; the fame with the Linnzan plant, but rather, we 
| prefume to think, fomething which nas hitherto eluded the 
“fagacity of commentators. His defeription accords in fome 
"points with Samolus Valeranci,---Liun. Gen, 3187 Schreb. 
- 4 7- Willd. Sp. PI. v. 3. 332. Mart. Mill. Dict. v. 2. Juff. 

too. Gertn. t. 55.—Clafs and order, Didynamia Angio/- 
| permia. Nat. Ord. Perfonate, Linn. Pediculares, Jufl. 
' - Gen. Ch. Ca/. Perianth in five deep, lanceolate, ereé&, 
“nearly equal, permanent fegments. Cor. of one petal, 
unequal; tube cylindrical, fomewhat ovzte, the length. of 
the calyx, reflexed ; limb flat, in five decp, nearly equal, 
_ inverfely heart-fhaped fegments. Stam. Filaments four, very 

fhort, within the tube of the corolla; two of them (the. 
é parenot) a little longer than the others; anthers {mall. 
ee) oil Germen nearly ovate; ftyle very fhort ; ftigma capitate. . 
_ Peric, Capfule ovate, invetted with the calyx, of two cells. 

‘ 
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and two valves, the latter cloven half way down when ripe 5 
partition double. Seeds numerous, {mall. Recept. com- 
refled. 

' Lif. Ch. Calyx of five leaves. Limb of the corolla in 
five, nearly equal, notched fegments. Capfule of two cells. 
Seeds numerous. 

Obf. By ar unaccountable error in the Eff. Char. in all 
the editions of Linnzus the upper lip is faid to be very fhort 
and reflexed, though the whole limb of the corolla is juttly 
defcribed as (nearly) equally five-cleft. Willdenow copies 
this, though the Hortus Kewenfis had correéted it. 

E. alpinus is the beit-kuown fpecies. .“ Flowers race- 
mofe. Leaves fpatulate.””—Linn, Sp. Pl. 878. Curt. Mag. 
t.310. Native of the alps of Switzerland, and the Pyre- 
nean mountains, fowering in the middle of fummer. It 
forms,tufts, with feveral dwarf ftems, bearing numerous 
purple flowers, and isa very ornamental plant for rock-work, 
requiring protection againtt fevere froft and exceflive moif- 
ture, like molt alpine rock plants. It is increafed by part- 
ing the roots, or by feed. 

E. africanus.\ * Flowers axillary, feffile. Leaves lanceo- 
late, flightly toothed.”’—Linn. Sp. Pl. 878. (Lychnidea 
villofa, foliis ex alis floriferis, &c. ; Burm. Afr. t. 50. f. 1.) 
Native of the Cape of Good Hope. This has a taller, 
more branched {tem, more oblong leaves, and axillary flowers, 
of what colour we know not, witha very long flender curved 
tube. It has not yet appeared in our gardens. 

E. capenfis. “ Flowers {piked. Leaves linear, toothed.”’— 
Linn. Mant. 252, excluding Burman’sfynonym. Gathered 
by Sparmann in fandy ground at the Cape of Good Hope. 
This is alfo a {tranger to our gardens. The flowers are faid 
to be yellow and very fragrant. In the dried plant they are 
black. The tube is an inch and half long; the fegments of 
the limb deeply cloven, the lobes dilated, obtufe and divari- 
cated. 

E. fragrans. ‘ Leaves lanceolate-oblong, toothed. Seg- 
ments of the limb undivided.”,—Ait. H. Kew. v. 2. 357. 
(Selago Lychnidea; Linn. Sp. Pl.877. Lychnidea villofa, 
foliis oblongis, &c. Burm. Air. t. 49. f. 4.) Native of the 
Cape, rarely feen in our green-houfes. The flowers are 
yellow or brownifh, and fragrant. 

E. triflis. ‘+ Leaves oblong, cut, toothed. Segments 
of the limb flightly cloven.”?—Linn Suppl. 287.—Found 
by Thunberg at the Cape. The flowers are faid to. be 
{weet-(cented, and of a dull colour. 

E. peruvianus and laciniatus of Linnzus, are both nearly 
related to Verbena Aubletia, and the former at leaft feems to 
be the very fame fpecies. 
ERIOCALIA, from EpIOVy wool, and KAA, A nef, in 

allufion to the fingularly woolly involucrum in the midit of 
which the flowers are feated as in a bird’s neft, Sm. Exot. 
Bot. v. 2. 37. Intr. to Bot, 373. (Aétinotus; Labillard. 
Nov. Holl. 67.) Clafs aud order, Pentandria Digynia. Nat. 
Ord. Umbellate. 

Gen. Ch. Umbel fimple, of many fhort rays. Jnvol. of 
many lanceolate, equal, undivided, coloured leaves, longer 
than the rays of the umbel, and denfely clothed with wool. 
Cal. - Perianth fuperior, in five deep, equal, concave, fome- 
times coloured, externally hairy, permanent leaves. Cor, 
none. S*um. Filaments five, about as long as the calyx, 
equal, awl-fhaped ; anthers roundifh, of two lybes. Pi/t, 
Germen inferior, obovate, comprefled, furrowed, se7 hairy ; 
ftyles two, capillary, {preading, longer than the ftamens ; 
ftigmas fimple. eric. Fruit ovate, obtufe, comprefled, . 
furrowed, hairy, crowned with the calyx and ftyles. Seed 
folitary ? 

Ef, Ch, Umbel fimple, Lnvolucrum of many pane 
tey 
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late, equal, woolly, coloured leaves, longer than the umbel. 
Fruit compreffed, hairy. Petals none. Many flowers 
abortive. 

This New Holland genus bears the moft ftriking analogy 
to the European Afrantia, from which it differs in its 
woolly, not fmooth, involucrum, but more effentially in 
having no petals, and in its hairy, not muricated, fruit. 
M. Labillardiere had, unknown to us, previoufly named it 
Aéainstus, but that name being already long ago occupied 
in mineralogy, is untenable in botany. 

The only {pecies known are two. 
1. E. major. Sm. Exot. Bot. v. 2.37. t. 78. (Atino- 

tus helianthi ; Labill. Nov. Holl. 67. t. 92.) “ Segments 
of the leaves bluntifh, flat, woolly on hoth fides. Fiower- 
ftalks fomewhat corymbofe.’’—Native of the fandy country 
about Port Jackfon, New South Wales, as well as of the 
weft coaft of New Holland, flowering in OGober. The 
root appears to be annual ; it is woody and branching. Svem 
folitary, about two feet high, erect, leafy, round, woolly, 
but little branched except at the upper part, where the long 
flower-ftalks, more or Iefs numerous, grow in a corymbofe 
form. eaves alternate, ftalked, three-cleft, lobed and 
pinnatifid ; their feyments {preading, linear, entire, flat, a 
little dilated upward, and bluntifh; clothed with denfe 
wool, whiter beneath. Svipulas none. Flowrrs terminal, 
large and ornamental, all over white with a green or rufous 
tinge. Jnvolucrum of eight orten {preading leaves, each an 
inch or more in length, peculiarly foft and pliable, like 
velvet. Flowers very numerous, forming a convex compact 
fort of difk, thofe of the circumference males. Ca/yx 
whitifh, fo as to refemble petals. No aromatic or pungent 
flavour is perceptible in any part of the plant. 

2. E. minor. Sm. Exot. Bot. v. 2. 39. t. 79. “ Segments 
of the leaves acute, revolute; {moothifh above; filky 
beneath. Flower-ftalks {cattered.’’— Found near Port Jack- 
fon, ina fandy or gravelly foil, flowering in March.— Much 
{maller than the laft, and bearing the fame analogy to it that 
Aftrantia minor, Sm. Exot. Bot. t. 77, does to the major, 
t. 76.—Rcot woody, branched, perhaps perennial. Stem 
a foot or two high, much branched, leafy, round, clothed 
with clofe-preffed hairs. Leaves on long foot-ftalks, divided 
into three or five deep, fpreading, dilated, acute, revolute, 
pinnatifid or three-cleft lobes; green, fmooth, or flightly 
hairy, above ; denfely clothed with white filky hairs beneath. 
Flowers on long, folitary, terminal, naked ftalks, fearcely 
a quarter fo large as in the other. Ca/yx green, and not 
coloured. Jnvolucrum almoft naked underneath; hairy, 
fomewhat filky, white or reddifh above. This fpecies is 
likewife without any peculiar flavour. 
ERIOCAULON, from si, wool, and xavaoz, a flem, 

becaufe of the woolly or hairy ftalk, which however is 
rarely the cafe. Linn. Gen. 40. Schreb. 56. Willd. Sp. 
Pl. v. +. 485. Sm. FI. Brit. roog. Juff. 44. Gertn. 
t. 83.—Clafs and order, Afonoecia Triandria, Smith. 
(Triandria Trigynia, Linn.) Nat. Ord. Junci, Juff. 

Gen. Ch. Common calyx globofe, depreffed, imbricated, 
many-flowered ; its {cales lanceolate or obovate, obtufe, 
{cariofe, equal, permanent ; perianth inferior, of two or 
three obtufe, permanent, muricated leaves. Male flowers 
feveral, in the middle of the difk. Cor. funnel-fhaped ; 
tube about as long as the calyx ; limb in two deep, obtufe, 
muricated lobes. Svam. Filaments three or four, equal, 
inferted into the tube of the corolla, and rather longer than 
the limb; anthers vertical, roundifh, of two lobes; Pi/?. 
Germen’ obfolete; ftyle capillary, cloven; ftigmas blunt. 
female flowers feveral, in the circumference, between the 
«alyx-feales. Cor. inferior, of two oblong; concave, obtufe 
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petals, muricated at the upper part externally, Svam. none, 
Pift. Germen fuperior, of two or three lobes; ftyle thread- 
fhaped, fhorter than the corolla, cloven; ftigmas two or 
three, acute. Peric. Capfule roundifh, of two or three 
lobes, with as many cells and valves, Sveds folitary. 

Eff. Ch. Common calyx of many leaves, many-flowered ; 
perianth fuperior, of two or three leaves. Male flowers 
central. Corolla of one petal, cloven. Female fl. in the 
margin. Corolla of two petals. Stigmas two or three, 
Capfule of two or three cells. Seeds foliar. 

The charaéters of this genus were fo ill defined in the 
works of Linnaus, that Hudfon conceived our Britith 
Eriocaulon, confounded by Linneus with his decangulare, 
mult be a diftin& genus, and he therefore called it va/my~ 
thia, in honour of fir James Nafmyth, baronet; fee Tl. 
Angl. ed. 2, 414. As however no genus can be more 
natural and diftiné than Lriocaulon, and the fault appears 
to have been entirely in the defcriptions of authors, its 
characters are now reformed. The above defcription is 
made from the only Britif fpecies, EL. /eptangulare, With. 
184. Sm. I'l. Brit. 1010. Engl. Bot. t. 733.— Stalk with 
feven angles. Leaves fharp-pointed, with an internal net- 
work of cells. Male flowers with four ttamens.”? It grows 
in feveral lakes in the ifle of Skye very abundantly, and was 
found in September 1801 by Dr. Wade, decorating the 
edges of all the lakes in Cunnamara, in the county of Gal- 
way, Ireland. The root is perennial, confiiting of abun- 
dance of fimple, white, fhining fibres, compofed internally 
of a feries of cells, frequently interrupted by tranfverfe par- 
titions, which is the general ftruéture of the whole herb. 
Stall a {pan high, folitary, upright, fimple, naked, twifted, 
with feven angles and as many intermediate furrows, {mooth, _ 
(fo that in this inflance the generic name does not well 
apply), invelted with a tubular fheath at the bafe. Leaves 
numerous, radical, fword-fhaped, fmooth, taper-pointed, 
about two inches long. Head of flowers terminal, folitary, 
hemifpherical, about three lines broad, prettily variegated 
with dark purple and white, the calyx and anthers being of 
the former colour, as well as a few fpots on the white 
corolla. The fnow-whice club-fhaped protuberances, with 
which the extreme parts of the calyx and corolla are muri- 
cated, give the whole an elegant feathery afpe&. ‘ 

Linnzns knew about five {pecies of Eriocaulon, but very 
imperfeGily, and he was cautious of adopting Dr. Hope’s 
accurate generic defcription of the above plant, publifhed 
in the Philofophical Tranfattions, v. 59. 243. t. 12, left it 
fhould not accord with every fpecies. As far as fubfequent 
examination of the feveral exotic ones has gone, it is Baad 
to confirm the account here given. 
eight f{pecies in all ; Lamarck defcribes 12 in his Encyclo- 
pedie, v, 3. 274—277, and figures 4, rather imperfe@ly, in 
his t.50. This lait author is, neverthelefs, the beft we 
have on the fubje&, though Willdenow hefitated to follow 
him, and Vahl, in his Sp. Pl. vy. 2. 210, removes his £. ~ 
Spadiceum, perhaps rightly enough, to Schoenus. 

Authors are very much confufed in their accounts of the 
native countries of feveral {pecies, The repens of Lamarck 
was gathered by Thierry de Menonville in Hifpaniola, not 
by Commerfon in the ifle de Bourbon. £. /padiceum of 
the fame author was found by Smeathman at Sierra Leone, - 
from whom we have it in plenty, and whom Lamarck rightl 
quotes ; yct Vahl mentions St. Domingo (Hifpaniola) a_ 
its native country, on the authority of Lamarck’s herba- 
rium, without naming Smeathman. 

The following 6 fpecies we believe are hitherto entirely 
nondefeript. They will probably appear, with others, 
more: fully illuftrated hereafter from the pen of Mr. R.~ 

Brown, 

Willdenow enumerates’ 

“a 

f i] 

-F 

~ 
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Brown, when he has time to refume the ftudy of this genus, 
of which we believe he has afcertained about 30 f{pecies. 
In the mean while, to fecure his fpecific names and our own 
thus far, we fhall attempt definitions of what we have 
determined from aQual obfervation, 

E. pygmeum, Soland. MSS.—Stalks aggregate, five- 
angled. Leaves and fheaths rough; the latter longelt. 
Head globofe, Calyx-feales obovate, pointed.—Native of 
New Holland. Herd. Linn. fil. The falks are about two 
inches high. Leaves about half an inch long, being rather 
fhorter than the fheaths of the ftalks, which is unufual. 
Heads brownith. 

E. feariofum.—Stalks aggregate, five-angled. Leaves 
and fheaths fmooth, of .equal length. Head globofe. 
Calyx-feales obovate, acute.—Communicated from New 
South Wales in 1792, by John White, M. D.—-Sta/hs tive 
or fix inches high. Heads of a filvery white, fcarcely fo 
large as a pea, being about twice as big as the former. 

E. fupeum—Stalk nearly folitary, five-angled. Leaves 
and fheaths of equal length, denfely woolly at the bafe. 
Head hemifpherical. Calyx-fcales obovate, acute. Gathered 
by Sonnerat at the Iflede Bourbon. Sta/é fometimes above 
a fpan high. Leaves {preading, involute when dry, fmooth, 
or nearly fo, but enveloped at their bale, as well as the 
fheath of the ftalk, by a denfe integumeut of filky wool. 
Head much like that of £. feptangulare. 

E. Jatifolium.— Stalks fomewhat aggregate, cylindrical, 
furrowed. Leaves fmooth, taller than the ftems. Head 
hemifpherical. Outer calyx-fcales rounded, obtufe ; inner 
lanceolate, acute—Gathered at Sierra Leone by Dr. Af- 
zelius. The very long and broad flat aves, a fpan in 
length, are remarkable. The /heaths are alfo large, about 
half'as long as the ftalk. Mead fmaller than in the laft, 
Variegated with brown and white. 

E. fifulofum. Brown MSS.—Stalks aggregate, cylin- 
drical, ftriated. Leaves {mooth, twice as long as the 
fheaths. Head hemifpherical. Inner calyx-fcales obovate, 
pointed.—Native of New Holland.—Sra/és a fpan high. 
Leaves about half aslong, or more, taper-pointed, imooth, 
rather turgid. Heads {mall, brownifh. > 

E. deprefum. Brown MSS.—Stalks aggregate, cylin- 
drical, furrowed. Leaves fmooth, as tall as the ftalks. 
Head flattened. Calyx-fcales wedge-fhaped, obtufe. Native 
of New Holland. Sta/és about two inches high. Heads 
hemifpherical beneath, nearly flat at the top, dark purplifh 
brown. 
We have in our defcriptions fubftituted the word ftalk 

{/eapus or pedunculus) for ftem, as being more correét. S. 
ERIOCEPHALUS, fo named by Dillenius from 

tpior, wool, and x:urn, the head, in allufion to the re- 
markably woolly appearance, fingular in the tribe to which 
it belonys, which this plant makes when in feed. Linn. 
Gen. 450. Schreb. 586. Willd. Sp. Pl. v. 3. 2384. Mart. 
Mill. Di&. v. 2. Juffl. 186. Gaertn. t. 168.—Clafs and 
order, Syngencfia Polygamia-necefaria. Nat. Ord. Com- 
pote nucamentacee, Linn. Corymbifera, Jull. 

Gen. Ch. Common calyx ere&t, of ten ovate, equal, 
cohering [eales; the five outermoft keeled, the inner ones 
flat. Cor. compound, radiated; the perfeét florets doubly 
numerous, Saaikicating the difk; female ones five, making 
the radius: that of the perfeé florets funnel-fhaped, with 
a five-cleft {preading border; of the radius flat, inverfely 
heart-fhaped, with three terminal lobes. Stam. in the per- 
feét florets, Filaments five, capillary, very fhort ; anthers 
United into a cylindrical tube. Pi/?. in the perfect florets, 
Germen obfolete ; ftyle fimple; itigma cloven, acute: in 
the female ones, Germen ovate, naked; ftyle fimple ; fligma 
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pointed, inflexed. Peric. none, except the fearcely altered 
calyx. Seeds in the difk none; in the radius obovate, naked. 

Recep. flat, woolly, and the elongated wool which fepa- 
rates the two rows of calyx-fcales, is moreover introduced 
between the perfect and female florets. 

Obf. A {mall compreffed body adheres to the bafe of each 
{cale of the calyx. 

Eff. Ch. Receptacle -woolly. 
of ten equal leaves. 
heart-fhaped. 

The fpecies are two, both fhrubs natives of the Cape of 
Good Hope, and to be met with, though rarely, in our 
green-houfes. 

1. E. africanus. Linn. Sp. Pl. 1310. Ait. Hort. Kew. 
v. 3. 278. Curt. Mag. t. 833. (E. fempervirens, foliis fafci- 
culatis & digitatis; Dill. Elth. v. 1. 132.t. 110. f. 134). 
“ Leaves lobed or undivided. Flowers corymbofe.”?— 
The /eaves are fafciculated, flefhy, and nearly cylindrical, 
hoary and glaucous, moitly undivided, fometimes with two 
or three lobes or notches. F/owers refembling many {pecies 
of Yarrow, Achillea, having broad white radiant florets, 
and a {mall purple and yellow difk. The /eeds are enve- 
loped in the long foft hairs of the receptacle which come 
forth after the flowering is paft. It is propagated by cut- 
tings, and flowers from January to March. 

2. E. racemofus. Linn. Sp. Pl. 1311. Ait. Hort. Kew. 
v. 3. 279.—‘ Leaves linear, flat, undivided. Flowers 
racemofe.’”’—The /eaves are fhorter, flatter, and lefs fafci- 
culated than in the former. Fowers in long clufters or 
rather fpikes. JWool of the receptacle very long.—Dr. 
Sims in Curt. Mag. juftly refers Gertner’s fynonym to the 
foregoing fpecies, not to this. 
ERIOGONUM, from ¢pox, wool, and you, a joint, in 

allufion to the woollinefs of the habit, and the jointed 
ftructure of the ftem. Michaux Fl. Boreali-Amer. v. 1. 
246. Clafs and order, Enaeandria Trigynia. Nat. Ord. 
Holoracee, Linn. Polygonee, Juff. 

Gen. Ch. Ca/. Perianth inferior, in fix deep, obovate, 
coloured, fpreading fegments, of which the three innermoft 
are fomewhat the largeft. Cor. none. Stam. Filaments 
nine, occafionally eight or ten, rather longer. than the 
calyx and inferted into its bafe, hairy in their lower part ; 
anthers roundifh, verfatile, incumbent, Pi/?, Germen fu- 
perior, oblong, triangular, with three furrows; ftyles three, 
the length of the ftamens ; {tigmas fimple, obtuie. Peric. 

Seed-down none. Calyx 
Florets of the radius five, inverfely 

~ Capfule triangular, membranous, not burfting. Seed foli- 
tary, triangular, fharp at each end, black; with a fnow- 
white, {mall, farinaceous albumen, and large flat cotyledons. 

Eff. Ch. Calyx inferior, coloured, in fix deep fegments, 
permanent. Capfule membranous. Seed folitary, trian- 
gular. Stigmas fimple. , 

Tis genus in its parts of frudtification very nearly ap- 
proaches Polyronum, but the above characters are fufficient 
to diitinguifh it, and the habit, more efpecially the abfenee 
of ftipulas, renders it totally diftin@. We are pofleffed 
of three fpecies, one of which only has been hitherto men- 
tioned. 

1. E.tomentofum. Michaux as above, t.24. (Chryfof- 
plenium ? oppolitifolium ; Walter Fl. Carolin. 140.) Calyx 
woolly, ftem-leaves whorled, feffile—We have been ac- 
quainted with this plant ever fince November, 1793, when 
a root brought by Mr. John Frafer from Carolina, flowered 
for the firft time in his garden at Chelfea. It was drawn by * 
Mr. Sowerby, but the figure remains unpublifhed. Michaux 
in the mean while has named and defcribed this genus as 
above, giving an indifferent plate of the only {pecies known 
to him, which, he fays, grows in the dryeft fir woods of 

Carolina 
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Carolina and Georgia, and which is the very fame as Mr. 
Frafer’s, in whofe herbarium we have {een a {pecimen from 
Mr. Walter, who named it, with a mark of doubt, Chry- 
froiplenium oppofitifolium, not being furnifhed with fufficient 
materials to judge how far he was correét or not. Michaux 
has given a {pecilic charaéter, a perilous attempt, and indeed 
ai abfurd one, for a folitary {pecies, as it can ouly by acci- 
dent ferve to contraft that fpecies with others as yet un- 
known. The Root is perennial, rather woody, ftem a foot 
or more in height, erect, round, woolly, rufty-coloured, 
leafy, branched and forked, many-flowered. Leaves nearly 
entire, fomewhat undulated; green, feattered with loofe, 
deciduous, rufty down above; denfely woolly and whitifh, 
with rufty veins, beneath: the radica/ ones cluftered, obo- 
vate, two inches in length, on broadith woolly footttalks 
about half as long, [preading: /fem-leaves in numerous 
rather diftant whorls, three or four in a whorl, feffile, 
{fcarcely an inch long, unequal, pointed. Stipulas none. 
Braéeas either terminal or from the forks of the ftem, fo- 
litary, feffile, cup-fhaped, bluntly toothed, woolly, con- 
taining eight, ten, or more inodorous flowers on fimple, 

flender, woolly /fa/kr, each joined in the middle, and {wel- 
ling upwards. Segments of the calyx elliptical, broad, 
obtufe, white at the edge, green clothed with rufty wool at 
the back. The bafe of the /famens, and fummit of the 
fower-falks, are tinged with purple. Fruit covered by the 
clofed internal fegmeiits of the calyx, become contratted 
at their bafe, anda little undulated. 

2. E. parvifolium. Calyx naked. Stem-leaves ftalked, 
alternate, ovate, revolute.— Gathered in California by Mr. 
Archibald Menzies. The fem is fhrubby, branched, 
leafy, with a deciduous, nearly {mooth bark. Leaves 

alternate or cluftered, about a quarter of an inch long, 

ovate, obtufe, revolute, almoft if not quite entire; fmooth 

and fhining above ; denfely clothed with rufty wool beneath. 

Footflalks half as long as the leaves, very woolly, dilated at 

their bafe, but not quite embracing the ftem. Flowers 

very numerous, in denfe, globular, woolly tufts, one ter- 
minating each branch, and furmounted by another, on an 
elongation of the fame branch, two inches aboveit. Flower- 
fialks {mooth. Calyx {mooth, or very flightly downy at 
the back, its fegments oblong, obtufe, keeled, entire, not 

wavy. We have not feen the radical leaves, nor been able to 
invefligate the dradeas. The round tufts of very copious 
flowers, and the ftalked fcattered fmall leaves, at once 
diltinguith this fpecies. , ‘ 

3. E. latifolium. Calyx naked. Stem-leaves ftalked, 
alternate, heart-fhaped, undulated. Foot-ftalks embracing 
the ftem.—Gathered in California by Mr. Menzies, with 
the laft. Stem fhrubby. Branches round, woolly, leafy. 
-Leaves alternate, two inches long, heart-fhaped, bluntifh, 
undulated ard crifped at the edge; covered with a web of 
deciduous white down above ; very woolly and white be- 
neath. Footffalks as long as the leaves, woolly, fheathing 
the ftem with their dilated bafes. Some leaves are cluf- 
tered about the end of each branch. Flowers not larger 

than in Ee A bee and, as in that fpecies, very nume- 

rous in globofe woolly tufts, terminating elongated, naked, 
woolly branches. Segments of the calyx obovate, keeled, 
fomewhat undulated. 

The addition of thefe two fpecies confirms the very natu- 
ral genus of Eriogonum, which in the Linnzan fyftem fhould 
immediately follow Rheum. Probably more fpecies are to 
be found in the unexplored wilds of North America. Thofe 
we have defcribed would all certainly bear the climate of 
Britain, and though not {plendid plants, are worthy of cul- 
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tivation for their fingularity. Their qualities cannot be - 
fuppofed different from Polygonum and Atraphaxis. §. 
ERIOPHORUM, from «ior, wool, and ip», fo 

bear, alluding to the woolly or cottony tufts borne by — 
the plant when in feed, Cotton-grafs.—Lirn. Gen. 30. 
Schreb. 41. Willd Sp. Pl. v. 1. 312. Sm. FL Brit. 58. . 
Joff. 27. Gertn. t. 2. Clafs and order, Triandria Mono- 
rynia. Nat. Ord. Calamaria, Linn. Cyperoidea, Jui. 
Gen. Ch. Spike, or rather Catkin, imbricated every way: 

{cales ovate-oblong, flat, flightly inflexed, pointed, mem- - 
branous, loofe, feparating the flowers. Cor. none. Stam. 
Filaments three, capillary, anthers ere&t, oblong. Pi/?. 
Germen fuperior, very {mall ; flyle thread-fhaped, the length 
of the calyx-feale ; ftigmas three, longer than the ftyle, re- 
flexed. Peric. none. ‘ Seed triangular, pointed, furrounded 
at the bafe with numerous hairs longer than the fpike. 

Efl Ch. Glumes chaffy, imbricated every way. Coroila 
none. Seed one, invefted with very long hairs. 

Six {pecies are defcribed by Willdenow, four of which are 
found in Britain, viz. B, vaginatum, Engl. Bot. t. 873 ; 
polyftachion, t. 563; anguftifolium, t. 564, long confounded 
with the laft; and alpinum, t. 311. The exotic fpecies are, 
£.. virginicum, Linn. Sp. Pl. 773s and eyperinum, ibid; 
both natives of North America. The latter has browner 
and fhorter hairs to the feed than any other, fo as to have 
nothing of their ftriking appearance. The whole genus 
grows in-a turfy foil, generally in wet places, to which 
the_firft fpecies is an occafional exception, being fome- 
times found on dry mountainous heaths. Some German 
botanifts have lately diftinguifhed from the vaginatum, one 
which they name £. Scheuchzeri. This is Eriophorum, 
n.1332 8. Hall. Hift.v.2. 175. (Jancus alpinus, capitulo 
tomentofo majori ; Scheuchz. Prod. 27. t. 7. f. 2.) It has 
creeping rcots, folitary /lems, not half fo tall, but much 
ftouter than thofe of vaginafum, with a much lefs re- 
markable fheath. The /eaves alfo are very fhort ; the hairs 
of the feed very denfe and remarkably delicate. It grows 
in the moft elevated marfhy paftures of the Alps, or about 
the boggy borders of Alpine lakes, as mentioned by 
Scheuchzer, and is undoubtedly a diitiné {pecies. 
ERIOPHORUS, Butsus, the Woolly Bulb, Bor8os 

eplodopa: of Theophraftus, book vii. chap. 13, who mentions 
it-as “ growing on the fhore, and having between its outer 
coats and the inner part, which is eatable, a woolly fub- 
ftance, of which various garments are woven.” Pliny ob- 
ferves, that Theophraftus does not inform us in what country 
this is praétifed. Dodonzus, among the moderns.firft infti- 
tuted an inquiry into this bulb, Hift. Stirp. 692, giving a 
figure, communicated by a friend of whofe fidelity he is very 
unwilling to doubt, of a plant hitherto unfeen by any other 
mortal, It has fcaly bulbs, more refembling tuberous roots 
invefted with the permanent bafes of the foliage; long 
fword-fhaped leaves : and large folitary flowers, unlike every 
thing known in the vegetable world, being formed of five 
denfely fhaggy ovate {preading petals, and a fixth ftanding 
upright in the place of the ftamens and piftils. This cut 
has always been judged fictitious, and, if true, it would not 
anfwer to the defcription of Theophraftus. Dodonzus, 
moreover, figures the Scilla hyacinthoides as one kind of 
Bulbus eriophorus, and refers to Clufius, who, in his Hiffh 
Plant. 173, gives Scilla peruviana for another. Both thefe 
bulbs, and, indeed, fome others, have, in fa&t, a woollinefs 
about their upper part when the coats are torn afunder, ap- 
parently confifting of their large and tenacious {piral-coated 
fap-veflels ; but the quantity or quality of this wool is pot, 
in any inftance that has come under our infpeétion, “by any 
means adequate to the ufes mentioned in Theophraftus. 

ERIOSPER- 
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ERIOSPERMUM, from cpr, wool, and omippo, feed. 
Jacq. Coll. v. 5.72. Willd. Sp. Pl. v.2. 110. Clafs and 
order, Hexandria Monogynia. Nat. Ord. Coronaria, Linn. 
Afphodeli, $3 

Gen, Ch. Val. none. Cor. bell-fhaped, permanent, of fix 
ovate, equal, keeled petals, three of which are exterior and 
moft expanded. Stam. Filaments fix, fhorter than the co- 
rolla, awl-fhaped, uniform, dilated at the bafe, {mooth ; 
anthers incumbent, oval, two-lobed. Pif. Germen fuperior, 
ovate, with fix ribs; ftyle ereé, angular, \as long as the 
ftamens; ftigma fimple, obtufe. Peric. Capfule of three 
cells and three valves ; partitions from the centre of each 
valve, Seeds feveral, affixed to the lower part of each 
partition, roundifh, invelted with long prominent woolly 
hairs. 

Eff, Ch. Corolla of fix petals, bell-fhaped, permanent. 
Filaments broad at the bafe. Capfule of three cells. Seeds 
invelted with wool. 

This genus, than which none can be more natural, either 
' with refpe&t to character or habit, was eftablifhed by Jac- 
quin in the fifth or fupplemental volume of his Colle¢tanea, 
upon the Ornithogalum capen/2 of Linnzus and Thunberg, 
with two other fpecies. They all agree in their tuberous 
root; radical, talked, folitary, elliptic-oblong, entire, involute 
leaves; and tall, naked, racemofe, many-flowered ftalks. 
The flowers are {mall; petals white with reddifh, brown, 
or greenifh keels.—They are all delineated in Jacquin’s 
Tcones Plant. Rarior. v. 2, as follows. 

1. E. Jatifolium, t. 420. (Ornithogalum capenfe ; Linn. 
Sp. Pl. 441. Commel. Hort. v. 2. t. 88.) Leaves broadly 
elliptical, fomewhat heart-fhaped, recurved—The /eaves 
are of a dark fhining green. Partial fower-/lalés two inches 
long. Petals with a rofe-coloured rib. 

z. E. dancifolium, t. 421. Leaves ovato-lanceolate, acute, 
ere&t.—The upper fide of the /eaves is reprefented glaucous 
by Jacquin, their backs of a grafs green. Partial flower- 
fialks but an inch long. Pefa/s with a brownifh rib. 

3. E. parvifolium, t. 422. Leaves elliptical, obtufe, 
ere&, flat. The leaves of this are glaucous, reticulated, 
and much fmaller than in either of the former, being but 
from an inch and half to two inches long. Petals with a 

nvib. Partial-fialks an inch long, fpreading. 
All thefe fpecies are natives of the Cape of Good Hope. 

We fufpe& that Bengal and the coaft of Guinea may afford 
one or two more, but we are not furnifhed with materials 
fufficient to afcertain them completely. 
ERIOSTEMON, from ¢pinv, wool, and snyuy, a flamen, 

alluding to the fringed filaments. Sm. Tranf. of Linn. 
Soc. v. 4. 221. Clafs and order, Decandria Mono- 

nia, Nat. Ord. Rutacee, Juff. 
Gen. Ch. Cal. Perianth inferior, in five deep fegments, 

nearly equal, permanent. Cor. Petals five, ovate, feffile, 
Bercctae and equal, fomewhat {preading, mofly five times as 
long as the calyx, fometimes rough, inferted under a 
glandular neétary, which furrounds the bafe of the germen. 
Stam. Filaments 10, awl-thaped, flattened, clothed or fringed 
with fine {preading hairs ; anthers on terminal ttalks, round- 

ith with a {mall point, two-lobed, incumbent, fnooth. 
_ Pit. Germen of five lobes, fuperior, {tanding on the neétary, 

each lobe fomewhat ovate, triangular, acute, foon {preading ; 
ftyle central, from the bafe of the germen, ere&t, cylindri- 
eal, elongated after flowering, {mooth; ftigma capitate, 

‘ with five notches. Peric. Capfules five, connected by their 
bafe, ovate, comprefled, coriaceous, of two valves, enclofing 
an elaftic, cartilaginous, bivaive arillus. Sveds folitary, 
_ kidney-fhaped, brown, fmooth. 

EM Ch. Calyx in five deep fegments. Petals five, feffile. 
’ Vor, XIII. 

’ 
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Stamens flat, fringed. Anthers ftalked, terminal. Style 
from the bafe of the germen. Capfules five, combined, 
ba a on a glandular neétary. Seeds enclofed ia an aril- 
us. 
Obf. Some f{pecies have a four-cleft flower, with but 

eight ftlamens, and others have five of their ro flamens 
imperfe&t and abortive—This genus differs from Boronia, 
Sm. Traéts on Nat. Hift. 287. t. 47, in having the 
anthers upon terminal footftalks, and the ftyle from the 
bafe of the germen; not to mention the flowers being 
generally five-cleft and decandrous, and the leaves ufually 
alternate. From Correa and Croqwea, fee vol. 10, its dif- 
ferences are evident from the characters there given of thole 
getera. We are happy here to mention that the long- 
defired Correa rubra flowered, for the firft time in Europe, 

at Meflrs. Lee and Kennedy’s, Hammerfmith, in June 
1809. 
The {pecies of Eriofemon in our poffeffion are fix. ! 
1. E. falicifolia. Willow-leaved Erioftemon.—Leaves 

linear-lanceolate, flat, ftraight, naked on both tides. Branches 
{fmooth. Flowers lateral. Gathered near Port Jackfon, 
New South Wales, by John White, M.D. who communicated 
dried fpecimens to us in 1791, but it has not yet appeared 
in the gardens. Thisis a very handfome flowering fhrub, 
with numerous, alternate, wand-like, leafy, {mooth, angular 
branches, having indeed much of the habit of Crewea faligna. 
Leaves alternate, from one to two inches long, but little 
fpreading, linear-lanceolate, entire, bluntifh with a fmall 
point, thick and coriaceous, naked and fmooth on both 
fides, befprinkled with glandular dots, fcarcely veiny, but 
marked with an obfolete central rib; their bafe tapering 
down into a fhort flat footflalk. Siipulas nove. Flowers 
pink, refembling thofe of Crowea faligna, on hort, fimple, 
folitary, axillary, angular, downy, bracteated flalks.. Brac- 
teas imbricated, roundifh, obtufe, concave, pale, downy, 
fringed. Segments of the ca/yx much refembling the brac~ 
teas, about a line long, imbricated at their bate. Petals 
alternate with them, and five or fix times as long, obovate, 
fpreading, bluntifh, clothed with fhort, denfe, feurfy pu- 
befcence, efpecially on the outfide. FiJaments about one- 
third as long as the corolla, red, all clothed from the bafe 
with denfe, white, f{preading hairs, and terminated by. a 
naked, club-fhaped, obtufe, red ftalk, which in the five 
innermoft alternate ones is much longer, thicker, and more 
glandular, than in the reft, rendering thofe flamens con{pi- 
cuoufly the longeft; anthers at the top of each ftalk, in- 
cumbent, uniform, all fertile, ovate, of two cells, burfting 
longitudinally on their inner fide, tipped with a fmall, 
pale, reflexed fcale or creft. Style fhorter than the ftamens, 

2. E. buxifolia. Box-leaved Erioftemon,—Leaves ellip- 
tical, keeled, revolute, with a recurved point, Branches 
hairy, round. Flowers lateral. —Gathered agar Port Jack- 
fon, by Dr. White. Of this we have two very diftinét 
varieties, for confiderimg the Protens-like nature of the 
leaves in New Holland plants, in which alone thefe differ, 
we dare not call them diitinét fpecies. In one the eaves 
are obovate, narrow at the bafe, bluntly cremate and glan- 
dular at the edges ; in the other they are broadly elliptical, 
heart-fhaped, and embracing the ftem at their bafe, generally 
even and entire at their edges, thongh occafionally furnithed, 
in the very fame manner, with blunt glandular teeth. In 
both the dranches are round, clothed with {hort prominent 
hairs. Leaves uumerous, feattered, fcarcely half an inch 
long, coriaceous, nearly fmooth, keeled, with a fharp 
recurved point, and a thick, flightly revolute, margim 
Flowers towards the ends of the branches, axillary, folitary. 
Stalks rather fhorter than the leaves, thickened upwards, 

3N flightly 
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flightly hairy, with feveral minute, crowded, roundifh, 
{mooth braéeas a little above their bale. Calyx much re- 
fembling the bra¢teas. Petals whitifh or rofe-coloured, 
almott as large as in the former, but fmooth or very flightly 
downy ; more fpreading and reeurved. 'i/aments minutely 
fringed, their terminal {talks awl-fhaped, bearing a few long 
{cattered hair3; anthers much like the former but fhorter, 
and with a fhorter broader point. Germen {mooth, with 
very pointed lobes; ftyle fhorter than the ftamens. 

3. E. faifolifolia. Saltzrort-leaved Erioftemon.—Leaves 
crowded, linear, obtufe ; flattened above ; convex beneath ; 
rough-edged, ftraight. 
Dr. White near Port Jackfon, with the laft. It feems a 
more humble fhrub than either of the foregoing, and has an- 
gular branches, ail over fearred where former leayes have 
ftood; flightly hairy when very young. Leaves very nu- 
merous, fomewhat imbricated, half an inch or lefs in length, 
flefhy, linear inclining to obovate, obtufe, flattifh above, 
convex beneath, more or lefs rough-edged, and fometimes 
otherwife pubefcent, dotted with {cattered glandular points, 
which in the dried leaves are prominent tubercles. The 
bafe tapers down into a very fhort broad foot/la/k, articulated 
with a decurrent prominence of the branch. Flowers few, 
terminal at the top of each branch, on fhort, fimple, {mooth 
ftalks, which are minutely braCteated at their bafe. Seg- 
ments of the ca/yx fhort, broad and acute. Petals recurved, 
downy, pale red with a darker keel. Filaments {mooth at 
the bafe, their upper part, and terminal ftalks, denfely 
clothed with long, upright, white hairs, almoft concealing 

the anthers, which are oblong, with a very minute point or 
creft. Germen fmooth, with obtufe lobes—The flamens in 
thefe three fpecies would afford beautiful fpecific differ- 
ences, were not thofe of the leaves more commodious and 
obvious. 

4, E.unifflora. Single-flowered Erioftemon.—Leaves fcat- 
tered, elliptic-lanceolate, fmooth ; paler beneath. Flowers 
folitary, terminal, on fhort ftalks. Five of the ftamens abor- 
tive. (Diofma uniflora; Linn. Sp. Pl. 287. Ait. Hort, 
Kew.¥.1. 276. Mart. Mill. Dict. v.2.n.17. Curt. Mag. 
t.273. Schrad. Sert. Hannov. 16. t. 8.)—Native of the 
Cape of Good Hope, from whence it was fent to the Kew 
garden, in 1775, by Mr. F. Maffor. and is now not unfre- 
quent in colleGtions, being much efleemed for its beautiful 
flowers, produced abundantly in,the {pring and early part 
of fummer. This is a fhrub from one to two feet high, 
much branched, ftrongly, but not agreeably, aromatic in all 
its parts. Branches leafy, nearly fmooth. Leaves fcattered, 
on short, rather hairy, fvot/ails, elliptic-oblong, often nearly 
linear, obtufe, very glandular, paler beneath, very obfcurely 
erenate, and fomewhat fringed, varying in length from half 

inch to aninch. Flowers folitary at the end of each 
branch, but frem the number of the fhort branches they 
fometimes appear cymofe. Sva/és much fhorter than the 
leaves, {welling upwards, dewny, without bra@eas. Seg- 
ments of the ca/yx near half an inch long, lanceelate, purplifh, 
fringed. Petals twice as long as the calyx, obovate, pointed, 
of a thining ‘varnifhed white, like porcelain, or often bluth- 
coloured above; purplifh beneath. Stamens about the 
length of the calyx, their filaments all fringed ; five of them 
fhort, bearing large heart-fhaped anthers, with greenifh 

glandular tips; five much longer and more flender, each 

terminating in a {mall round flalked gland, without any an- 

ther, varying in fize and fhape. Germen globular, clothed 
with numerous {talked neariferous glands; ityle and 
fticma like the other fpecies. Curtis and Schrader have 

well defcribed this plant, but neither of them was fuffi- 
ciently acquainted with the real fpesies of Dic/a, now nu- 

Flowers terminal.—Gathered by - 

merous in our gardens, to difcover that it was generically _ 
diftin€, and that the curious neétary, effential to Diofnas, 
was wanting. Schrader endeavours to make his defcription. 
of that part agree with the generic character, but in vain, 
and his accuracy would foon have difcovered the truth, had 
he feena real Diofma. The Henkea of Schmidt in Ufter’s, 
Aonals, fafe. 6. 117, to which Schrader refers, agrees in ge- 
neric charaéters with Dio/ma barbigera of Linnzus, and not. 
with our Zrioffemon. 

5. E. marginata. Bordered Erioftemon.—Leaves feat- 
tered, lanceolate, paler beneath. Flower-ftalks axillary, 
twice as long as the leaves, corymbofe. Five of the fla- _ 
mens abortive. (Diofma marginata; Linn, Suppl. is5.}. 
Native of the Cape of Good Hinolt raifed by Metis. Lee 
and Kennedy, with whom it flowered in June 1809. It. 
aa very much in habit with the laft, but has a more 
pleafant fmell, like faffafras or myrrh, when rubbed, and 
differs very effentially in the great length of its faqwer-/lalés, 
which are not terminal, but {pring from the bofoms o 
feveral of the uppermott leaves, and rifing above the fummit 
of the branch, make a fort of corymbus, A pair of tanceo- 
late bra@eas crow either near the top of each ftalk, or to- 
wards its middle, or in our garden fpecimens, near the bafe.. 
Their precife fituation feems not charatterittic of any {peci- 
fic difference. The fegments of the ca/ys vary in breadth, . 
and are often fringed, fometimes fmooth. Petals moftly 
notched at the extremity, but otherwife like thofe of Z. 
uniflora, as are alfo the flamens. The leaves vary greatly in 
leagth and breadth. Their membranous margin, whence 
the name is taken, is often very confpicuous in the dried 
plant, but we cannot perceive it in the living one, nor even 
in our garden {pecimens when dried, {till we would not pre- 
fume to change a name founded in truth, though not always: 
applicable ; otherwife pedunculata would be a more eligible 7 
one. Our remarks on this fpecies are made from various, 
fpecimens named and unnamed in the Linnzan herbarium, 
which vary greatly in the hairinefs or fmoothnefs of their 
branches and leaves, as well as the form and breadth of the 
calyx, but we can find no pofitive fpecific diftin@tion among. 
them. ‘The leaves in fome are nearly oppofite, but never 
conftantly fo. We know, from frequent obfervation, that 
the laft fpecies is extremely variable, and are perfuaded that. 
this is fubje& to equal differences. The inflorefcence, hoy- 

ever, of each is fo conftant, that they can never be con- 
founded together. 

6. E. paradoxa. Various-leaved Erioftemon.—Leayes. - 
lanceolate, revolute, downy beneath; fimple, ternate, or 
pinnate. Flowers lateral, four-cleft. Stamens eights 
Sent from Port Jackfon, New South Wales, by Dr. 
White.— Stem: fhrubby, with numerous, oppofite, round, 
rough, leafy branches. Leaves an inch, more or lefs, in © 
length, lanceolate, obtufe, entire, fomewhat revolute; fmooth 
and naked above ; clothed with denfe, white, entangled or 
{tarry pubefcence beneath. In one variety they are fimple, 
almoft perfe€tly oppofite, on fhort footitalks ; in anothes 
fmaller, ternate, feffile on one common winged ftalk, which is 
about half the length of the lateral pair; ina third they 
are as large as in the firft, and are either ternate or confilt ” 
of two pair and an odd one, all feffile on a fimilar, but 
longer, winged ftalk. The pinnate and the ternate kinds are 
unqueftionably but varieties of each other, nor can we think — 
the firft a diftin@ {pecies, however paradoxical our opinion 
may feem. The fowers of all are exattly alike. Flowesr= - 

Jflalks copious, axillary, folitary, fhorter than the leaves, fim< — 
ple, fingle-flowered, angular, clothed with rufty ftarry feales — 
or pubefcence. Braécas two, towards the middle of each — 
ftalk, obovate, rufty, fmall. Calyx downy and rufty, 

I quadrangular 
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“aquadrangular at the bafe, its four fegments ovate, broad, 
Tkeeled, Petals four, thrice as long as the calyx, elliptical, 
Keeled, rofe-coloured, fmoothifh above, downy beneath, 
Filaments eight, all nearly equal, rather fhorter than the 
calyx, red, thick, obtufle, glandular, fringed in their lower 
part ; anthers fhort and roundifh, each on a fhort, flender, 
Svhite, terminal ftalk, their white tip or creft very minute. 
Germen reddifh, with four blunt lobes.—We have hefitated 
‘whether to refer this plant to Boronia, with which genus it 
agrees beft in habit, and number of parts in the fructification, 
but the infertion of the anthers and of the ftyle have always 
‘appeared to us rather like Zrioflemon. We have never feen 
it alive. Future obfervations on the living plant may corre¢t 
our prefent determination. It appears to be one of the pret- 
‘tieft fhrubs that New South Wales affords, and would be a 
welcome acquifition for the Englith confervatories. S. 

ERIOX, or Erox, in Jchthyology, a fp-cies of Salmo, 
«alled by Pennant, Willughby, and Ray the Grey. See Sau- 

‘mo. fe 

_ ERISANA, in Ancient Geography, a town of Spain, in 
~ Lufitania. 

ERISKAY, in Geography, one of the weftern iflands of 
‘Scotland, feparated from South Vift by a narrow ftrait, call- 
ed << Erifkay Sound ;” about five miles in circumference. ~ 

ERISMA, in Borany, according to the author of the 
mame, is derived from <2w, to prop, or fupport, and not 
from eek, to difpute, or contend. Rudge Pl. Guian. 7. Clafs 
‘and order, Monandria Monogynia. Nat. Ord. uncertain. 

~ Gen. Ch, Cal. Perianth of one leaf, permanent, downy 
on both fides, in four deep unequa! fegments, one of which 
gs much the longeft, irregular, obtufe, behind the larger 
petal; the reft fharper, and half-lanceolate. Cor. Petals 
two, oppofite, unequal, emarginate, the uppermoft united 
swith the calyx betwixt its leffer fegments, bread, roundifh ; 
ats bafe ending ina horn-like, blunt nééary, the length of 
the petal, downy externally, like the calyx; the lowermott 
thrice as long as the other, and broader, inferted into the 
receptacle behind the perfeé&t filament. Stam. Filaments 
five ; one of them fertile, as long as the upper petal, in- 
urved, inferted into the receptacle; the other four very 

_ fhort, abortive ; anther arrow-fhaped, narrow. Pif?. Ger- 
‘men inferior, oblong, of one cell; ftyle thread-fhaped, as 
dong as the filament, afcending ; itigma blunt. Peric. un- 

~ known. Rudiments of feeds two, oblong. 
Eff. Ch. Calyx in four deep unequal fegments. Petals 

‘two, unequal; the uppermoft united with the calyx, {purred 
atits bafe; the lowermoft inferted into the receptacle. 
Fruit with two feeds. 

E. floribunda. Rudge t. 1. Native of Guiana. A tree 
or fhrub with round branches, when young clothed with 
ftarry down of a brown colour. Leaves large, nearly op- 
ofite, elliptical or obovate, obtufely pointed, entire, 
mooth, with numerous parallel veins. Svipu/as {mall, de- 

eiduons. Panicles large, terminal. Dradeas in pairs, very 
unequal, downy, the {malleft about a line long, the other 
four lines long, broad and ovate. The flowers are very 
4mall, and concealed by the Jbradeas. Of their colour or 
properties we have no account. 

} RISMATOLITHUS, in Natural Hifory, and Mine- 
walogy, is the name of a genus in the animal order of remains 
Areliquia, or relics) of a former race of beings, which in- 

bited the earth or its waters, and includes the fulciments 
‘or plant-like fupports which certain animals fabricated for 
ga fupport and habitation, and which are preferved in a 
foffil fate. According to Mr. William Martin (Outlines 
“of the Knowledge of extraneous Foffils, p. 193.} the effential 
charatters or diagnoftics of the pérmanent Species in this 
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genus are to be fought in various parts of the reliquium, 
e.g. © In reliquia of cellular fulciments, the flirp exhibiting 
the internal form or ftruéture of the cells: in reliquia of 
folid fulciments, the ftirp exhibiting its external form.”’ I'he 
temporary {pecies of this genus aré to comprife fuch cellu- 
lar fulciments as do not fhew the ftru€iure of their cells, and 
fuch folid imperfect fpecimens as are not reducible to 
known fpecies. The foffil corals, corallines, fponges, &c. 
rank under this genus. See Reriguta. 
ERISTALIS, the name of a ftone, mentioned by Pliny 

and the ancients, and of which a very memorable quality is 
recorded by them, which is, that though it was naturally 
white, it would occafionally turn red. 

ERISTICI, from «ps, di/pute, in Botany, fuch authors 
as have attempted the ftudy of that fcience in a philofophical 
way, and have been publicly engaged in difputes about the 
true foundation of its feveral diftin@tions, &c. 
ERITHACE, aname given by the ancients to the yellow 

matter collected on the hinder legs of the bees after their ex- 
curfions in fearch of the materials for their hives ; we ufually 
efieem this to be real wax, and the French call it cire, brute, 
or rough-wax ; it is certain, however, that though the mat- 
ter of which wax is to be formed is contained in this fub- 
ftance, yet the Dutch and fome other nations have the 
moft juit idea of it, in calling it pain des abeilles, ox the 
food of the bees. 

This fubftance is only the farina of flowers, and no ex- 
periment has been able to feparate real wax from it. The 
moft probable opinion concerning it is, that it ferves the 
bees as food, and that after this it is converted in their 
bowels into the fubftance called wax. 
ERITHALIS, in Botany, Epifodss is an ancient name 

of fome plant now unknown, derived from epidoanc, highly 
verdant, or beautifully leafy. Browne adopted it for the 
prefent genus, and was followed by Jacquin and Lin- 
neus.—Browne Jam. 165. Jacq. Amer. 72. Linn. Gen. 
95- Schreb. 130. Willd. Sp. Pl. v. 1.996. Mart. Mill. 
Did. v. 2. Juff. 206. Gertn. t. 26. Clafs and order, Pens 
tandria Monogynia. Nat. Ord. Rubiaceae, Jufl. ~ 

Gen. Ch. Cal. Perianth fuperior, of one leaf, cup-fhaped, 
with five teeth, permanent. Cor. of one petal, deeply 
five-cleft ; tube very fhort; fegments of the limb long, 
lanceolate, recurved. Stam. Vilaments five, awl-fhaped, 
fpreading, f{carcely fo long as the corolla; anthers oblong. 
Pif, Germeninferior, roundifh ; ftyle thread-fhaped, com- 
preffed in the upper part, the length of the ftamens; ftig- 
ma acute. Peric. Berry globofe, crowned with the bafe 
‘of the calyx, of ten cells, (fometimes but eight, Gertner. } 
Seeds {mall, folitary, pendulous. 

Eff. Ch. Corolla in five deep recurved fegments. Calyx 
cup-fhaped. Berry inferior, of ten cells. Seeds folitary. 

The {pecies are, - 
1. E. fruticofa. Linn. Sp. Pl. 25%. (E. odorifera ; 

Jacq. Amer. 72. t. 173. f. 23. E. fruticulofa; Brown. Jam. 
165. t.17. f.3. Sambucus ligno duro odoratiffimo ; Plum. 
Ic, 247. t. 249. f. 2.)—Leaves obtufe. Ilower-ftalks all 
-cymofe, many-flowered.+-Native ef Jamaica, and other 
Welt Indian iflands, growing near the fea-fide, and very 
various in height and luxuriance, according to its fituation. 
Stem fhrubby, with round, f{mooth édranches, leafy towards 
their extremities. eaves oppofite, ftalked, obovate, ene 
tire, about two inches long, various in breadth, obtufe, 
{mooth and fhining. JVowers white, fmelling (according 
to Jacquin) like the common lilac, growing many together, 
in long-ftalked, axillary, ¢ymole panicles, about the ends of 
the branches, but they are not terminal as Willdenow de- 
feribes them. Lerries purple, the fize of a pea—Jacquin 

gNa deferibes 
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defcribes another fpecies or variety, he is doubtful which, 
with inodorous flowers, whiter berries, and a more humble 
diffufe ftem, growing on barren maritime rocks in the ifland 
of Curagao. This we have never feen. 

2. E. polygama. Forit. Prod. 17.— Leaves acute. Male 
flowers cymofe; perfeét ones folitary.—Gathered by For- 
fter in the Society Iflandés— That writer refers to the 77- 
monius, Rumph. Amb. v. 3. 216, t. 140, ds a narrower- 

leaved variety ofhis plant. ‘Chis is, indeed, to all appear- 
ance, an Erithalis. Rumphius informs us that it grows io 
grafly open hilly places in Amboyna, and the neighbouring 
iflands. 

The fem isthe height of aman. Leaves four or five 
inches long, and as broad as two fingers, acute at each end. 
Flowers of a dirty white. Berries yellowith-black, eaten 
by ftarlings and other birds. The roots are ufed by the 
natives to chew, along witha flight mixture of cloves, nut- 
Megs and ginger, in their maritime excurfions, in which 
they fuffer much from cold and other inconveniencies. 

ERITRI, in Geography, a town of Afiatic Turkey, in 
the province of Natolia; 36 miles W. of Smyrna. 
ERITZKA, atown of Ruffia, in the government of 

Irkutfch; 20 miles E. of Kirenfk. 

ERIVAN, called Perfian Armenia, Greater Armenia; 
and Eajlern Armenia, a province of Perfia, about 200 
leagues in length, and 60 in breadth. See ARMENIA. 

Erivan, Jrvan, or Jrivan, a city of Afia, and capital 

of Greater Armenia, or Erivan; fituated in a plain, fur- 

rounded with mountains, aud watered by two fmall rivers ; 

large, dirty, and ill built, and but indifferently peopled : 
the ramparts are of earth ; tke fortrefs is encompafled with 
a wall of bricks, in which are a palace for the governor, 

and Soo houfes, inhabited only by Perfians; the Armenians 

have fhops there, but muft not remain during the night. 

The churches are {mall, and half buried in the ground, re- 

fembling catacombs; in the town and its environs they 

reckon 28 convents for devotees of both fexes, but they 

are poorly endowed. h 
ERIX, or Eryx, in Ancient Geography, a mountain of 

Sicily, fituated towards the weftern part, near the fea. So- 
linus fays, that it was confecrated to Venus. Polybius 
laces it between Drepana and Palermo. According to Apol- 

Lara, this mountain derived its name from a fon of Venus, 

called Erix. It is now called “ Monte St. Giuliano,” or 

«Monte di Trapani.”—Alfo, a town of Sicily, now 

«Trapani del Monte,” fituated on the fummit of mount 

Eryx, difficult of accefs, and famous for a temple of Venus, 
called Erycina. Polybius and Strabo mention this town. 

Minos decorated this temple with fuperb fculpture, and en- 

riched it with fuch noble offerings, as have claimed for him 

the honour of being its founder. The viétims offered them- 

felves voluntarily at the altar. The moft beautiful women 

in the world were the priefteffes, and the Roman fenators, 

laying afide their charateriftic feverity, came hither to in- 

dulge in pleafure with the beauteous Sicilian females, per- 

fuaded they fhould thus make their offerings acceptable to 

the goddefs, and render her propitious. In the time of 

Strabo the town and temple were much decayed. It is faid 

that Eryx was deftroyed by Hamilcar, who in the firft 
Punic war, A. U. C. 493, removed its inhabitants to Dre- 

panum, which he had built not long before. Nothing now 

remains but a paltry village, and fome foundations of a tem- 

ple. 

ERIZZO, Sesasrran, in Biography, a noble Vene- 
tian, was particularly diftinguifhed for his knowledge of the 

medallic {cience. He publifhed, in 1559, in Italian, « A 

‘ 
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Difcourfe upon Ancient Medals,’ which has been highly — 
efteemed for its erudition, He contended for the difference — 
between the medals and coins of the ancients. LErizzo was- 4 
the author of a treatife on * Logic ;”’ a tranflation of “ Pla- — 
to’s Dialogues ;” a difcourfe on “ Civil Governments,” and — 
fome other pieces. He died in 1585. Gen. Biog. 
ERKELENS, or Erexevens, probably Herculanum, in 

Geography, in the days of the Romans, is an ancient town of 
France, in the department of the Roer, chief place of a 
canton, in the ciltriG@ of Créveldt, with a population of 
1340 individuals. - It is at a diftance of about three miles 
from the river Reer, 15 miles north of Julicrs; its ancient 
fortifications were demolifhed by the French in 1674. The 
canton contains 48 communes, and 17,853 inhabitants. 
ERLA, a {mall town of the kingdom of Saxony, in the 

circle of the Ertzgebirge, at the foot of the mountain called 
Rothenberg, remarkable for a rich mine of excellent iron, 
the beft of the whole of this mountainous diftri@. Its iron 
works are celebrated for cafting the beft ovens and. frying- 
pans in Saxony ; there is alfo a ranufaGtory of fain balls, 
There was anciently a {mall town of the fame name in Rufiia, 
in the government of Riga, not far from Dorpat ; but it is 
now in ruins. 
ERLACH, in French Cerlier, a {mall town of Switzer- 

land, in the canton of Berne, at a diltance of about three 
quarters of an Englifh mile from the upper part of the beav- 
tiful lake of Bienne, is fituatedon the declivity of the Julimont, 
or Julius’ mountain, for itis proved beyond contradiction 
that Julius Czfar eftablifhed upon this hill one of his ftrong 
entrenched camps. ‘This elevation is alfe called Jolimont, 
pretty mount, from the beauty of the profpeét, which can 
be no where more varied, or more intereiting, on account of 
the number of pituref{que contrafts which it affords. Tra- 
vellers who wifh to vifit the famous ifland of St. Pierre, in 
the lake of Bienne, generally take a boat at Erlach. It 
has an ancient caftle, which gave the title of barons to the 
illuftrious Swifs family of the Erlachs, who, from the time 
of the intrepid Ulrich of Erlach, have held fuch a diftin- 
guifhed place in the annals of their country. 

ERLANG, or Erraneen, a handfome town of Ger- 
many, inthe circle of Franconia, in that part of the mar- 
graviate of Anfpach Baireuth which was called the princi- 
pality of Culmbach, on the river Rednitz, 18 miles N.W. of 
Nuremberg, and 3c miles S. of Bamberg. N. lat. 49° 38/. 
Until the peace of Tilfit, concluded in July 1807, between 
France and Pruffia, thistown, and the whole viate 
of Anfpach Baireuth, belonged to the kings of Pruffia, to 
whom it had been ceded by the laft margrave, in 1792: 
but itis now at the difpofal of the French emperor. 

Erlang is divided into the old and new town ; the latter - 
is alfo called Chriftian Erlang, from the name of its founder, 
the margrave Chriftian Emeft, who built it in the year 
1686 to accommodate feveral families of Proteftant French 
refugees. The ftreets of both towns are regular and fpa- 
cious: there are two handfome fquares, and fome fine 
churches. The principal manufaétures eftablifhed by the 
French refugees were thofe of hofiery and of hats, which 
are ftill flourifhing. In 1742 the univerfity of Baireuth was 
alfo removed to Erlang. 7 , 
ERLAU, in Latin Eger, or Agria, a town of Upper 

Hungary, in the diftri@ of Heves, near’ which there is a 
fine hot mineral {pring, which is ufed for bathing. It isthe 
fee of a bifhop, and the feat of an univerfity, the buildings of 
which are very fine : the profeffors are well accommodated 
the leéturing rooms very good, and the chapel, library, and 
public hall extremely elegant. The fee of Erlau is one 
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the richeft in the kingdom, The town is in generat ill 
built, the only good houfes are thofe of the canons of the 
cathedral. There is, however, a Turkifh tower in good 
condition. Theouly remarkable manufa&tures are thofe of 
wax and of leather. The neighbourhood of Erlau is famous 
for an excellent fort of Hungary wine, little inferior to the 
belt Burgundy. ' 
ERLEBACH, ariver of Germany, which rifes in the 

duchy of Stiria; 6 miles below Ips. 
Ervesacn, atown of Germany, in the circle of the 

Lower Rhine, and eleGtorate of Mentz, on the Main; 3 
miles N.N.W. of Clingenberg. 
ERLENBACH, a town of Germany, in the circle of 

Franconia, and county of Wertheim; 10 miles N.N.E. of 
Wertheim. 
ERMELAND, or Ermuanp, in Latin Varmia, one of 

the four fubdivifions of that part of the kingdom of Pruffia 
which is called Eaftern Pruffia. In ancient times, two-thirds 
of this country belonged to the bifhops of Ermeland, who 
were princes of the German empire, and one-third to the 
chapter of the cathedral church of Frauenburg. The bifhop 
enjoys {till a very confiderable income. 

Ermeland is particularly remarkable for its hemp and 
flax, and its linen yarn, great quantities of which three ar- 
ticles are annually exported to “England in time of peace. 
The principal towns are Frauenburg, the fee of the bithop ; 
Braunfberg, the chief city, which alone exports yarn to 
nearly the annual amount of two millions of guilders ; 
Heilfberg, Allenftein, Roffel, Wortdit, &c. 
ERMENEK, a town of Afiatic Turkey, in the pro- 

vince of Caramania; 63 miles S. of Cogni. 
ERMENONVILLE, a fmall town of France, in the de- 

partment of the Oife, chiéfly remarkable for its beautiful 
park, and a caftle, which derives fome celebrity from having 
Belonged to the handfome Gabrielle, miftrefs of king Henry 
IV. of France. But Ermenonville is become far more fa- 
mous in modern times, for having been the laft retreat of 
the eloquent and mifanthropic Jean Jaques Rouffeau, who 
died here on the 2d of July 1778, and to whom a _hand- 
fome monument has been erected in a {mall ifland called the 
ifland of poplars, which is in the middle 6f a fine lake. 
This monument is remarkable for the beautiful fimplicity of 
its infcription. 

* Tci repofe homme de Ia nature et de la vérité.” 

« Here repofes the man of nature and of truth.” 

ERMESIA, a name given to acompofition ufed among 
the ancients, and famous for its effects in making people be- 
et handfome children. It confifted of honey, myrrh, faf- 
n, and palm-wine, all beaten together. This mafs was to 

be taken mixed in milk. The women took it as well as the 
men, and many had great faith as to its effects. 
ERMIJA, in Geography, a town of Spain, in the 

province of Bifcay ; 16 miles E.S.E. of Bilbao. 
EKMIL, a town of Ruffia, in the government of Tam- 

boo; 44 miles S. of Tamboo, 
ERMIN, or Ermine, in Heraldry, denotes a white 

field or fur, powdered or interfperfed with black fpots, called 
powdering. See Fur. 

It is juppofed to reprefent the fkin of an animal of 
the fame denomination. In effect, there is no animal 
whofe {kin naturally correfpends to the herald’s ermin. 

The animal is milk white; and fo far is it from having 
Spots, that tradition reports, that it will rather die, or be 
aig than fully its whitenefs. Whence its fymbolical 
ule, 

_ But white tkins having for many ages been ufed for the 
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linings of the robes of magiftrates and great men; the fitee 
riers at length, to add to their beauty, ufedto few bits of 
the black tails of thofe creatures upon the white fkins to 
render them the more confpicuous. Which alteration was 
introduced into armoury. 

The fable {pots in ermin are not of any determinate num- 
ber, but they may be a greater or lefs, at the pleafure of the 
painter or furrier. 

Ermin, an order of knights, in{tituted in 1450 by Fran« 
cis I, duke of Bretagne, and formerly fubfifting in France. 
The collar of this order was of yold, compofed of ears of 
corn in faltier ; at the end of which hung the ermin, with 
this infcription, a ma vie. But the order expired when the 
dukedom of Bretagne was annexed to the crown of France, 
ERMINE’, a crofs erminé is a crofs compofed ef four 

ermine {pots. 
It muft be obferved, that the colours im fuch arms are 

not to be expreffed, becaufe neither the crofs nor the arms 
can be of any colour buta white and black. if 

Colombiere blazons it quatre queues d’ermise en croix. 
The editor of Guillim defcribes it thus; a crofs of four 
ermines ; or, more properly, four ermine {pots in crofs. It 
is the coat of Hurfton in Chefhire. 

Ermine, timbre of. See Timsre. 
Ermine, in Zoologye See Mustera Erminea. 
Ermines is ufed by fome Englifh writers for the re- 

verfe of ermine, 7. e. for white {pots ona black field; but 
on what foundation nobody can tell; for the French, from 
whom we have our heraldry, have no fuch term ; but call 
this black powdered with white contre-ermine ; as denot- 
ing the counter, or reverfe of ermine, which is white pow- 
dered with black. 

ERMINEUM Animat, froat, or ermine, the creature 
whofe fkin is the ermine, fo much efteemed asa fine fur. 

This creature is properly a {pecies of weafel, and is called 
by Mr. Ray, and other authors, muftela candida, the white 
weafel, and by Linneus muftela erminea. It is in all re- 
{pets like the common.weafel, and is all over ofa pure {now 
white, except the tip of the tail, which is of as beautifula 
black, and it has a little yellowifh grey about the eyes, 
and a mark or {pot of the fame colour on the head, an- 
other on the fhoulders, and a third near the tail. Its colour 
is, however, very different in degree and elegance, accord- 
ing to the feafon of the year, It is frequent about rivers, 
and in meadows, in thofe countries which produce it, and 
feeds on moles, mice, and other {mall animals. The {kins 
and tails are a very valuable article of commerce in Norway, 
Lapland, and Ruffia, and other cold countries, where they 
are found in prodigious numbers, and regularly change 
their colour in winter, becoming white. In Siberia, they 
burrow in the fields, and are taken in traps, baited with 
flefh. In Norway they are fhot with blunt arrows, or 
taken in traps. The ftoat is fometimes found white in 
Great Britain, and called the white weafel. See Mustreva,. 
ERMINITES thould feem a diminutive of ermines, and 

naturally to fignify little ermines; but it is otherwile. 
Erminites expreffes a white field powdered with black; 
only that every {pot has a little red hair therein. 

Some authors ufe the word erminites for a yellow field 
powdered with black, which the French exprefs much 
better by, or, femée d’ermines de fable. 
_ ERMINOIS expreffes an or field, with fable powder- 
ing. 
“RMS, in Geography, a river of Germany, which 

runs into the Danube, four miles S. W. of Nurtlingen, in 
the circle of Swabia, 
ERMSLEBEN, a town of Gamany, in the circlo of 

Lower 
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Lower Saxony, and principality of HMalberftadt ; 14 miles 
S. E. of Halberftadt. 
ERNANI, a town of Spain, in the province of Gui- 

pulcoa; 5 miles S. of Sebaftian. 
ERNATIA, atown of Afiatic Turkey, in the province 

of Natolia; 16 miles N. W. of Satalia. 
ERNE, the name of a river in Ireland, which rifes near 

the boundaries of the counties of Longford and Cavan, and 
pafles through loughs Gawnah and Oughter in the latter 
county. From the la{t of thefe lakes it continues a north- 
ern direGion till it flows into lough Erne, a little below 

Belturbet. ‘Ihe fuperfluous waters of this lake are dif- 
charged by a rapid current of about feven miles, which is 
alfo called Erne, and which falls into the bay of Donegal, 
below Ballyfhannon. 

Exne-Lough, a lake of the county of Fermanagh, 
Ireland, which is fuppofed to occupy above 45,000 acres. 
It confilts properly of two lakes conneéted by a broad 
winding channel of about fix miles. ‘The upper lake is 

nine miles long, and from one and a half to five wide; the 
lower lake extends in length about ten miles, and in breadth 
from two to eight. Both thefe lakes are full of iflands, 
being faid to contain from three to four hundred, the num- 

ber varying according to the feafon, being more numerous 
jn winter than in f{ummer, on account of the greater height 

of the water. Some of thefe iflands are large and inhabited, 
and many of them well wooded, fo that the variety of in- 

terelling profpeéts afforded by them and the neighbouring 
coat is allonifhing, aud far furpaffes the power of defcrip- 

tion. A-canal to open the navigation from the lough to 
the fea has been proje€ted, and would be attended with 

great advantage to the whole of Fermanagh and Cavan. 

It is alfo probable that a confiderable part of the lake might 

be drained, and notwithflanding its beauty, it is a pity that 
fo many acres fhould be unprofitable. 
ERNE 'E, a {mall tower of France, in the department of 

‘Mayenne, chief place of a canton, in the diftri€t of May- 
enne, with a population of 4740 individuals. It is ftuated 
on the river Ernée, 15 miles W. of Mayenne. The canton 
contains 6 communes and 15,053 inhabitants, on a territo- 

gial extent of 232 kiliometres and a half. 
ERNES, in our O/d Writers, fignify the loofe feattered 

ears of corn that are left on the ground, after the binding 
er cocking of it. 

It is derived from the old Teutonic ernde, harveft ; ernden, 
to cut or mow corn. Hence ern is, in fome places, to 

glean. 
~~ ERNEST, in Biography. See Mansrep. 

Ernest Town, in Geography, a townfhip of Upper 
Canada, in the midland diftri€t, the fineft above Kingiton, 
fheltered from Iake-Ontario by Amhertt ifland, whicn lies 
in its front. 
ERNESTI, Joun Avucustus, in Biography, was 

born in Auguit, 1707, at Tennfladt, where his father was 
fuperintendant. He ftudied at Pforta, and foon difplayed 
uncommon talents; he afterwards applied himfelf to the 
Atudy of theology at Leipfic, and took his degree of M. A. 
in the year 1730. In 1734, having been elected rector of 
‘Thomas’s {chool in the room of Gefner, ancient literature, 
and thofe branches of knowledge connected with it, became 
:the principal obje&ts of his purfuit. The fuccefsful appli- 
cation of his talents in this department of knowledge eaufed 
him to be chofen, in 1742, extraordinary profeffor of an- 
cient literature, in 1756 he was eleéted public profeffor 
wf eloquence, and in 1758, he was made do€tor and pro- 
feflor of theology. He died in the year 1781, having, till 
within the laft two or three years, been inceffantly engaged 
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in the laborious difcharge of his public duties. Tor tw 
years and more he paffed the greater part of eaeh day in ins 
itru€ting others, yet he found ample time for the publica. 
tion of many original works, and for editing various ancient 
authors. Among the latter may be mentioned, 1ft, the 
Memorabilia of Xenophon, which has been frequently re 
publihed in this and other countries, 2d, Ciceronis Opera 
omnia cum clave; in 6 vols, ‘he Clavis has been publifhed 
feparately. Ernefti, in preparing this work for the prefs; 
employed the beft and oldett editions of Cicero, as well as 
feveral MSS.; he examined critically the text of Gruter, 
corrected in it a great many faults, and in his fhort notes, 
he has in various places illuftrated, and in ethers reflored 
the original. He alfo gave the world new editions with 
notes of Suetonius, Tacitus, Homer, &c. He publifhed 
Ariftophanis Nubes, cum fcholiis antiquis et Prefat ; Hede- 
rici Lexicon, multis vocabulorum millibus auétum ; a New 
Theological Library, in 11 volumes ; and “ Inititutio inter- 
pretis Novi Teftamenti,’”? which has paffed through feveral 
editions. Alberti of Leyden was fo much delighted with 
this, that he called it **'The Golden Work.” A new edi- 
tion of it was publifhed in Holland within a few months 
after it was printed at Leipzic. The extenfive talents and 
fober judgment of Erneiti enabled him not only to embrace 
every department of literature, but to examine and illuftrate 
many of its obfcurities and difficulties. He poffeffed a ready 
and retentive memory, and, above all, au honelt and upright 
heart. ** Though,” fays his biographer, ‘the ferioufnefs 
of his countenance beipoke a character hoftile to every kind 
of levity, and born for labours that require great vigour and 
exertion, he was a friend to cheerfulnefs, and his company, 
on account of his eafy behaviour and good humour, which 
was often heightened by Ciceronian wit, but confined within 
the boundaries of virtue aud decency, made his converfation 
much fought after, and highly agreeable.” Gen. Biog. 
ERNODEA, in Botany, from i;vwdnc, branched, fo that 

it ought rather to be written Hernodea. Swartz. Prod. 29. 
Fl. Ind. Occ. v. 1. 223. Schreb. 788. Willd. Sp. Pl. v. 1. 
611. Mart. Mill. Di&. v. 2. Sm. Prod. Fl. Gree. Sibth. 
v. 1. g8€lafs and order, Terrandria Monogynia, Nat. Ord. 
Rubiaceae. ; 4 

Gen. Ch. Cal. Perianth fmall, fuperior, in four deep, 
upright, acute, equal, permanent fegments. Cor. of one 
petal, falver-fhaped ; tube elongated, quadrangular ; limb 
in four deep, lanceolate, recurved fegments. Stam. Fila- ~ 
ments four, inferted into the tube towards the middle, awl- 
fhaped, longer than the tube; anthers erect. Pif. Germen 
fquare, inferior; ftyle thread-fhaped, about as long as, or 
longer than the ftlamens; ftigma obtufe, notched. Peric. 
Berry roundifh, crowned with the calyx, having a furrow 
at each fide, and confifting of two cells. Sveds folitary, 
hemifpherical, ftriated. 

Eff. Ch. Corolla of one petal, falver-fhaped. Calyx in 
four deep fegments. Style fimple. Berry inferior, of two 
cells. Seeds iolitary. 

1. E. /ittoralis. Swartz. Fl. Ind. Occ. v. 1. 224. t.’4. 
Vahl. Symb. v. 2. 28. (Thymelza humilior, foliis acutis 
atrovirentibus ; Sloane Jam. v. 2. 93. t. 189. f. 1, 2,)— 
Stem fquare, {mooth. Leaves nearly feffile, acute, with a 
fpinous point. Gathered by Sloane, Browne, and Swartz, 
in Jamaica. The latter informs us that it grows in gra- 
velly places by the fnore, or on calcareous rocks. Root pe- | 
rennial. Svems procumbent, creeping, rather woody, with 
numerous, long,. creeping or pendulous dranches, which are 
ftraight, fquare, fmooth, fomewhat jointed, not much die _ 
vided, but bearing numerous, alternate, fhort, leafy, fimples 
lateral bratiches. Leaves crowded, oppofite, croffing each 

- ether 
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ether in pairs, wearly foffile, about an inch or more in length, 
elliptic-lanceolate, acute at both ends, entire, very {mooth, 

yibbed, rigid, of a dark green, tipped with a {pinous point. 
Stipulas united with a ftem between the very fhort foot- 

flalks, each crowned with three briftles, the middle one 

longett. FVowers axillary, folitary, feflile, yellowifth. Many 

of them, according to Dr. Swartz, have no pillils. 
2. E. montana. Sm. Fl. Grace. Sib. v. 2. t. 143, unpub- 

Jithed. Prod. n. 343- (Afperula calabrica; Linn. Suppl. 

120. Willd. Sp. Pl. v. 5. 577. L’Herit. Stirp. v. 1. 65. 
t. 32. Rubeola cretica fectidiliima frutefcens myrtifolia, flore 

_maguo fuaverubente ; Tourn. Cor. 5.)—Stem round, 
downy. Leaves ftalked, blunt, pointlefs.—Native of 
mountainous places in Crete, Sicily, and the fouth of Italy. 
Much fmaller than the laft, exceptin its flowers, which 
arelarger, cluftered about the ends of the branches, and of 
a fine rofe-colour. The /fems are much branched, woody, 
decumbent. Leaves on fhort ftalks, oppofite, about half 
an inch long, elliptic-lanceolate, bluntifh at both ends, 
entire, revolute, without any terminal {pine, much more 
pliable than in the former; dark green above ; pale be- 

neath; roughifh. occafionally. When bruifed they have a 
yery difagreeable ftercoraceous {mell, Stipulas witha fim- 
ple lanceolate point. Branches more or lefs downy when 

, young.—Authors have greatly differed about the genus of 
this plant. By the older ones it has been taken fora Rubia, 
a Valeriana,aThymelea, and a Nerium or Oleander ; by mo- 
dern writers it has been referr.d to A/perula, Sherardia and 
Pavetia, We hope to be nearer the truth than our prede- 
ceffors ; at leaft its technical generic charaGters agree well 

_ with Swartz’s Zraodea, nor do we find any great difcord- 
ance in the habit— This beautiful plant emulates the 
Daphne Cneorym in colour and general afpeét, and would 
be fearcely lefs admired in our gardeis, to which it is, as 

t, a firanger. : 
ERNSPACH, in Geography, a town of Germany, in 

the circle of Franconia, and principality of Hohenloe ; fix 
tiles N. of Okringen. 
ERNSTEIN, a caflellated town of Germany, in the 

circle of the Lower Rhine, and eleétorate of Cologne ; eight 
miles E. of Lintz. ; 

ERNSTHOFEN, a town of Germany, in the circle of 
the Upper Rhine, and principality of Hefle Darmiftadt ; 

10 miles S. of Darmftadt. 
ERNSTTHAL, a {mall town of the kingdom of 

Saxony, in the county of Schonburg, clofe by Hohnftein, 
at the foot of a mountain called the Pfaffenberg, with a 

_ population of about 2000 individuals. It has a few cotton 
and linen manufaétories.x—Alfo, a {mall town of Germany, 

in the duchy, of Saxe-Coburg, which has a confiderable 
~ glafs manufaCtory ; in the {pace of thirteen weeks, or three 
ealendar months, they make 216,000 glafles, 1000 of which 
ufed to be fold, in 1788, for 3% rix dollars, or not quite 

_ twelve fhillings fterling. 
_ ERODINUM, a word ufed by fome of the enthufiaftic 
" writers in alchemy, to fignify the prognoftic, good or bad, 
ef any. operation. | 

ERODIUM, in Botany, from suis, a heron, becaufe 
the fruit refembles the head and beak of that bird. For 

afimilar reafon it is called in Englifh Stork’s-bill. L?Heri- 
tier. Geraniolog. unpublifhed. Ait. Hort. Kew. v. 2. 

414. Sm. Fl. Brit. 727. Willd. Sp, Pl. vy. 3.625. Sibth. 
Oxon. 211. (Geranium; Linn. Gen. 350. Schreb. 458. 
Jaf 268. Gertn. t. 79, mofchatum.) Clafs.and order, 
Monadelpbia Pentandria, Nat Ord. Gruinales, Linn. Gee 
yaa, Jal, ‘ 

: Gen. Ch. Cal. Perianth inferior, of five ovate, pointed, 
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concave, permanent leaves. Cor. Petals five, obovate, fpread- 
ing, rather longer than the calyx, generally more or lefs 
irregular, Neéary of five glands between the petals. Stam. 
Filaments 10, awl-fhaped, united by their bafe into a fort of 
cup; five of them fertile, nearly as long as the petals; the 
alternate five fhorter and barren; anthers five, oblong, 
verfatile. Pi/?. Germen fuperior, with five furrows, beaked ; 
flyle central, awl-fhaped, {pirally furrowed, as long as the 
{tamens, permanent ; itigmas five, reflexed. Peric, Capfules 
five, aggregate, membranous, obovate, vertical, feparating 
at their infide, tharp-pointed at their bafe, each tipped at its 
fummit with a leng, linear, flat, pointed, rigid awn, hairy 
on its infide, and at length fpirally twifted, adhering by its 
point to the fummit of the ftyle. Seeds one or two, erect, 
oyate-oblong. 

Eff. Ch. Calyx of five leaves. Petals five. Neariferous 
glands five. Barren filaments five. Fruit beaked, of five 
aggregate capfules, each tipped with a long fpiral awn, 
bearded on the infide, ; 

Linnzus in his Genera Plantarum had long ago indicated 
a divifion of his genus Geranium into feveral natural fections, 
diftinguifhable by. charaGters in their fruétification and in- 
florefcence. The late learned botanift Monf. L’Heritier, 
purfuing the idea, divided that genus into three, each of 
them as naturally and diltin@ly defined as any in the whole. 
fyftem, and although the convulfions of his country, and 
his own premature death, prevented his publifhing an elabo- 
rate work on the fubje@t, he had fortunately conferred by 
letter with the intelligent editors of the Hortus Kewenfis, 
and with the writer of the prefent article, fo that his inten- 
tion has been carried into eifeé&t, both in that work and the 
Flora Britannica. Ofthefe three genera Geranium with its 
10 fertile ftamens, regular flower, and recurved naked awnsy 
confilts of what are ufually called European Geraniums, 
bearing but one or two flowers on a ftalk ; Pelargonium with 
its feven fertile flamens, irregular flower, tubular neCtary, 
and fpiral bearded awns, comprehends what are generally 
called Cape Geraniums ; while the prefent genus is made up ~ 
of the Linnzan. Gerania cicutaria. a 

Three fpecies of Erodium are natives of Britain, 
1. E. cicutarium. Engl. Bot. t. 1768. . Hemlock 

Stork’s-bill. (Geranium cicutarium ; Linn. Sp. Pl. ggr. 
Curt, Lond. fafe.1.t. 51.) ‘* Flower-ftalks many-flowereds 
Leaves pinnate ; leaflets feffile, pinnatifid, cut.” Common 
in wafte ground. In fandy places near the fea its petals 
are generally whitey or their ufual rofe-colouris elegantly di- 
verlied with a green {pot on-two or three of them. The 
herb is fetid, proitrate and annual, with finely divided leaves. 

2. E. mofchatum, Engl. Bot. t. goz. Muiky Stork’s-bill. 
(Geranium mofchatum; Linn. Sp. Pl. 951.) ‘* Flower- 
ftalks many-flowered. Leaves pinnate; leaflets nearly 
feflile, elliptical, unequally cut.??. Wild in the mountainous 
paftures of Yorkfhire and Wellmoreland, but in other places 
it is ufually the outcalt of gardens, where it. has often been 
cultivated for the fake of the ftrong mufky fcent of its 
herbage. The fowers are {maller and les ornamental than 
thofe of the preceding; /caves larger, paler, and more 
vifcid. 

3. E. maritimum, Engl. Bot. t. 646. Sea Stork’s-bill, 
(Geranium maritinum ; Linn. Sp. Pl. 951.) “ Flowers 
{talks barely three-flowered. Leaves heart-fhaped, cut; 
crenate, rough. Stems depreffed.’’ Native of fandy feas 
fhores in various places, flowering all fummer long. When 
brought into a garden it becomes wonderfully luxuriant. 
The root is perennial. Petals white or reddifh, for the moft 
art much {maller than the calyx leaves, 
Willdenow has 34 {pecies of this genus in all, Moft of 

them 
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them abound in the warmer countries of Europe, and the 
northern part of Africa, and feveral are cultivated with us 
for ornament, as ZL. gruinum, (Geranium creticum; Ger. 
em. 943), a hardy annual with large blue flowers; 2. by- 
nenodes ; Andy, Repof. t. 413, which requires a green- 
houfe, and is perennial. ‘Three fpecies are natives of the 
Cape of Good Hope, viz. the moit beautiful Z. incarnatum, 
Ait. H. Kew. v. 2.415. Curt. Mag. t.261. (Geranium 
incarnatum; Linn. Suppl. 306.) This is a tender green- 
houfe plant, and therefore not very common, but worthy of 
all attention for the delicate hues, and eye-like pencilling, 
of its bloffoms. ‘The other two Cape fpecies are arduinum, 
(Geranium arduinum; Linn. Sp. Pl. 952.) very little 
known to botanifts, and never introduced into the gardens 
of Europe; and ribifolium, Jac. Ic. Rar. v. 3. t. 509.) an 
incon{picuous flower, not much likely to excite the atten- 
tion of cultivators. 
ERODIUS, in Entomology, a genus of the Coleopterous 

kind, eftablifhed by Fabricius. Thefe infeéts are generically 
diftinguifhed by the following charafter : the antennz mo- 
niliform ; feelers four; jaws horny, truncated, and bifid’; 

Kip horny and emarginate. This is the Fabrician definition, 
to which may be added that the body is roundifh, gibbous, 

and emarginate; thorax tranfverfe ; wing-cafes clofely 
united, and longer than the abdomen, 

Species. 

Tesrupinarius. Black; wing-cafes rough, the fides 
covered with whitifh duft. Fabr. 

An infe& of large fize, tound at the Cape of Good Hope; 
the wing-cafes are very gibbous, with {mall raifed dots. 

Gissus. Black; wing-cafes with three raifed lines. 

Fabr. Remarkable for the gibbofity of its form, and the 

obtufity of the wing-cafes; it is of moderate fize ; and has 

the anterior fhanks armed with a ftrong tooth in the middle 
and at the tip. The fpecies inhabits Arabia. 

Puanus. Black; wing-cafes with a fingle raifed line. 

Fabr. 
Native of the fame country as the former. 

fhanks not armed with a {pine. 
Minutus. Black; wing-cafes perfe&tly fmooth. Fabr. 

Small thorax with two impreffed dots on the back ; legs 

The anterior 

unarmed. Inhabits the eaftern parts of the world. 

Muricatus. Gibbous, black; wing-cafes moricate. 

Fabr. 
A fpecies defcribed in the Fabrician Suppl. Ent. from 

the cabinet of Lund. It is a native of the Cape of Good 

Hope ; in fize and appearance refembles E. gibbus. The 
heac and thorax {mooth. 
EROPHEEVO, in Geography, a town of Ruffia; in 

the government of Irkutfch ; 60 miles N. of Balaganfkoi. 

EROS, of eps, love, in Mythology, one of the two 

chiefs over all the other cupids, being the caufe of love. 
See ANTEROS. 
EROSION, in books of Surgery, we often find this 

expreffion ufed fynonymoufly with the term ulceration. 

Erosion, in Geology, according to Mr. Kirwan, (Geol. 

Eff. 230 and 285,) denotes a folution or melting of the 

fofter calcareous particles by water, by which he accounts 

for the formation of the vaft caverns and grottos to be 

found in the Derbyfhire lime-ftone rocks, and thofe of 

other countries. M. de Sanffure, in his Agenda (Journal. 

des Mines, N° 2c.) direts the attention of geological travel- 

Yers to the fides of valleys (§ 12.) to fearch for the veltiges 

ef the erofion of water: by which we might underftand a 

mechanical fweeping or wafhing away of ftrata, as well as a 
folution or melting as above. 

KF 

EROSUM Fouium, among Botantfls. See Lear. 
EROTESIS, Epwrncn, in Rhetoric, the fame figure with 

Interrogation. “Every interrogation or quettion is not figu- 
rative ; but it becomes figurative, when the fame thing may 
be expreffed in a dire& manner; but the putting it by 
way of queftion gives it much greater life and fpirit. As 
when Cicero fays, (in Catal. i. c. 1.) ‘ Cataline, how long 
will you abufe our patience? Do not you perceive your 
defigns are difcovered ?””? He might have faid, “* You abufe 
our patience a long while; you mutt be fenfible your de- 
fignsare difcovered.”’ But it is evident how much this latter 
mode of expreffion falls fhort of the force and vehemence of 
the former. Thus alfo, when Medea fays, ** 1 could fave ; 
and do you afk, if I can deftroy ?? Had fhe merely faid, 
«I could fave, and I can dettroy,’’ the fentence would 
have been flat, and very unfit to exprefs the rage and fury 
in which the poet there reprefents her. (Quint. Inft. Orat. 
1. viii. c. 5.) This figure is fuited to exprefs moft paffions 
and emotions of the mind, as anger, difdain, fear, defire, 
&c. It ferves alfo to prefs and bear down an adverfary. 
This figure likewife diverfifies a difcourfe, and gives it a 
beautiful variety, by altering the form of expreflion, pro- 
vided it be neither too frequent, nor continued too long. 
Befides, the warm and eager manner in which it is ex- 
refled enlivens the hearers, and quickens their attention. 
EROTEUM, in Botany, perhaps from «pu/xw, to queflion, 

in allufion to its doubtful nature at firt fight, being very 
like Thea till the fruit is inveftigated. Swartz. Prod. 5. 
The author, however, being himfelf, as it feems, diffatisfied 
with this name, has, in his Fl. Ind. Oce. v. 1.971, changed 
it to FreziFra, which fee. 
EROTIA, Epsta, a feftival among the Greeks, in 

honour of Cupid, being celebrated every fifth year with 
{ports and games. 
EROTIANUS, in Biography, the author of a glof- 

fary, containing an explanation of all the words ufed in the 
writings of Hippocrates, lived in the firft century of the 
Chriftian era, in the reign of Nero, and dedicated his work 
to Andromachus of Crete, who was phyfician to that em- 
peror. It was printed-at Venice,. in 1566, in 4to. with 
the notes of Barth. Euftachius, under the title of ** Vocum, 
que apud Hippocratem, colleétio, et ejus operum in fep- 
tem fetiones diftributio.”” The gloflary of Erotain was 
alfo annexed to the edition of Hippocrates, publifhed by 
Foefius at Geneva, in 1657. Haller. Bibl. Med. Eloy. 
EROTIC, derived from sus, love ; whence spwrsxoc, is ap= 

plied to any thing which has a relation to the paffion of love. 
In Medicine, we particularly ufe the phrafe delirium ero- 

pa for a kind of melancholy contrafted through excefs 
of love. 

Though, among the feveral fpecies of pulfes, there be 
no amorous pulfe, that is, no pulfe peculiar to that paffion ; 
yet we can certainly difeover where the diforder is erotic, 
by the beating of the pulfe, which, in that cafe, is change- _ 
able, unequal, turbulent, and irregular. Speak to the 
patient of the perfon he leves, and his pulfe inftantly 
changes, becoming higher and quicker ; and the minute 
you change the converfation, the pulfe is loft again, and is 
difturbed anew. 
EROTIDIA, ¢ur3z, the fame with erotia. 
EROTOMANIA, in Medicine, a term ufed by fome 

writers to denote that modification of infanity, of which 
the paffion of love is the origin, and in which the love of 
a particular individual conftitutes the predominant idea. 
Sauvages treats of this form of derangement under the 
name of melancholia amatoria ; ({ee his Noll. Meth. Clafs 
viii. Gen. xix. Spec. 2.) Sennertus under that of amor 

infanusy : 
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 infanus, ke. The word is derived from tows, Love, and juaray 
mania, madnefs, 
This difeafe is diflinguifhed from fatyriafis and nympho- 
j mania, if indeed fuch maladies have any exiftence, inafmuch 
_ asthe patient, fo far from being urged by hbidinous defires, 
) -eontemplates the object of his affection with reverence and 
 dittant admiration, as if the were a divinity ; he would fpend 
’ his days in doing homage to her perfe@tions, and deems 

food, fleep, and the affairs of the world of little com- 
parative moment. Asa remedy for this {pecies of infanity, 
low and light dict has been recommended. Ovid has ad- 
vifed the performance of a long journey, during which a 
conftant change of feene, and the abfence of all objects, 
with which the recollection of the individual beloved, might 

tend to reftore the mind to its ufual condition: conftant 
_ occupation of body or'mind, “ qui vis fanari, res age, tutus 

eris ;’? and the admonitions of the wife in regard to the 
lofs of health, fortune, and character, which mutt attend 

 fuch hallucination, have alfo been fuggefted. The former 
| part of the advice may be fometimes beneiicial, but thofe 
who are moft experienced in the treatment of the infane, 

_ well know how little benefit is produced by reafoning with 
madmen. See Merancuo ry. 
_ EROTYLOS, in Natural Hiffory, the name of a ftone, 
of which we have no defcription left us, but which the an- 
_ cients are faid to have ufed in divination. 

__ EROTYLUS, in Entomology, a genus of Coleoptera in 
_ the Fabrician fy{tem, allied, and in fome degree confounded, 
_ with the two Linnean generaChryfomela and Coccinella, and 
-arranged by Gmelin under that of Cryptocephalus. The 
antennz are filiform ; feelers four and unequal, the anterior 
Jenger and hatchet-fhaped; jaws horny and bifid; lip 
horny, fhort, dilated at the lip, truncated, and fomewhat 
_emarginate ; body fuboval. ‘The transformations of thefe 
_infeéts are unknown, in the perfect ftate they are found ge- 
nerally on flowers. Three of the {pecies are defcribed by 
_Linnzus, the remainder principally by Fabricius. 

Species. 

Gicanrevs. Oval, black; wing-cafes with numerous 
falvous dots. Fabr. Chryfomela gigantea, Linn. Cocci- 
nella gigantea, Sulz. Native of India. 

Cancetratus. Black; wing cafes yellow, reticulated 
with black. Fabr. Large and roundifh ; inhabits Brazil. 

_ Hisrrio. Deep black ; wing-cafes barred with black 
“and yellow, a fearlet {pot at the bafe and tip. Fabr. 

A fpecies of large fize, an inhabitant of Cayenne. 
__ Lucveris, Teftaceous; antenne and fhanks black. 
‘Fabr. Native of America, 

_ Giszosus. Black; wing-cafes yellowifh with black 
dois; band in the middle and at the end black. Fabr. 
Chryfomela gibb fa, Linn. Coccinella, Gronov. 
d vd infe& of cenfiderable maguitude, the wing-cafes of 
which are remarkably gibbous, and the thorax imprefled on 
each fide ; it is a native of South America, 
| 6-Fasciatus. Oval, black; wing-cafes with fix waved 
fulvous bands, the anterior one interrupted. Fabr. 
_ Inhabits Cayenne. 
- Notatus. Black; wing-cafes with a yellow band in 
‘the middle fpotted with black, and marked with red at the 
Dale. Fabr. Native of South America. 
__ Concarenus. Black; wing-cafes reticulated with yel- 

and black, and marked with two black bands. Fabr. 
Mant. Inf, Country unknown; the body large. 
—§-Puncrarus. Oval; wing-cafes_black with five red 
be Fabr. Inhabits America. 
* _ Puneratissimus. Black; wing-cafes yellow with nu- 

‘merous black dots, Fabr. . 
Vou. XIIL. 

& 
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Deferibed from the Hunterian cabinet: an American 
{pecies. 

Vaxius. Black; wing-cafes punctured, {potted with 
fulvous in the middle. Fabr. Inhabits Surinam. 

emMATUS. Black; -wing-cafes with numerous ful- 
vous dots; thorax variolous. Fabr. 
An infect of moderate fize, found in Cayenne. 
Macrocueiros. Black; wing-cafes with alternate 

black and yellow hands ; fore legs very long. abr. 
Native of India. 
Axzpominatis. Black; wing-cafes yellow with four 

waved black band: and a diftin&t black dot. Fabr. 
A Brafilian fpecies, in fize refembling E. fafciatus, and 

having the abdomen yellow with two lines of black dots. 
Fascrarus. Black; wing-cafes with three yellowifh 

bands. Fabr. 

From the Bankfiaa cabinet ; the native place unknown: 
fize moderate. 

Zepra- Yellowifh; head, bafe of the thorax, and three 
bands on the wing-cafes with the legs black. Fabr. Mant. 

Auternans. Black; wing-cafes with two yellow 
bands, the anterior one dotted with black. Fabr. 

Surginamensis. Black; wing-cafes red and immacu- 
late. Fabr. Native of Surinam. 

Limgarus. Oblong, black; margin of the thorax and 
border of the wing-cafes yellow. Fabr. 

South American fpecies ; head yellowith with a black 
frontal fpot; thorax fmooth with a broad finnate lateral 
margin. 

Nesurosus. Black; thorax, and wing-cafes varied 
with ferruginous. Fabr. : 

Inhabits the fame country as the preceding. 
Divatrarus. Oblong, black; thorax and wing-cafes 

ferruginous. Fabr. 

Native of the Cape of Good Hope. The antennz are 
brown, at the bafe ferruginous; wing-cafes fmooth; and 
much broader than the body. 

Moxto. Oblong, black, and immaculate. Fabr. 
This, and the four following {pecies, are natives of New 

Holland. ‘Thefe are defcribed by Fabricius from the Bank- 
fian cabinet, and are reprefented in the volume of «* Dono- 
van’s General Illuftration of Entomology, devoted to the 
Infeéts of the Auttralafian regions.” 

Smaracputus. Oblong, black ; wing-cafes ftriated 
and green. 

Ametuystinus. Oblong, black; thorax and wing 
cafes blue; refembles the lait; front retufe; wing-cafes 
with punctured {triz. 

Bicotor. Oblong, black; bronzed above. 
Curreus. Oblong, black; thorax and wing-cafes 

coppery. 
RUFIPES. 

Inhabits Kiel, 
Fiavires. Oblong, glofly green; antenne and legs 

yellowifh. Native of Jamaica, in the Bankfian cabinet. 
EROWA, the name of a kind of nettle which grows 

in the mountains at Otaheite in the South Sea, with which 
the inhabitants make filhing lines, which ferde to hold the 
ftrongeft and mot aétive fifh, and are much flvonger than 
our filk lines of twice the thicknefs. 
ERPACH, in Geography. See Expacu. 
ERPENIUS, Tuomas, in Biography, was born at Gore 

cum, in Holland, in the year 1584. His parents, natives of 
Bois-le-Duc, were, on account of their converfion to the 
Proteftant religion, obliged to withdraw from that place, to 
one more favourable to the rights of private judgment. 
They provided their fon with a good education in the rudi- 
ments of learning, and when they difcovered in him a pre- 

pentity 

Oblong, black ; legs pitchy. Fabr. Mant. 
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penfity for literary purfuits they fent him to Leyden, 
where he felt fo diffident of fucceeding in his ftudies, that 
for fome time he determined to relinquifh them. Fortu- 
nately his defire for knowledge overcame his modefty, and 
he applied himfelf with fo much diligence, that he obtained 
the higheft praife of his different tutors, and excited their 
furprize at his extraordinary i oh He excelled in me- 
taphyfics, but his fame with pofterity is built on the flcill 
which he acquired in the oriental languages. After avail- 
ing himfelf of all the advantages which the univerfity of 
Leyden afforded, he travelled for farther improvement in 
foreign countries. In England he became, acquainted with 
Bedell, who was celebrated for his knowledge in Hebrew 
and rabbinical learning. In France he improved himfelf in his 
knowledge of the Arabic tongue ; and in Italy he improved 
his acquaintance with the Hebrew language, by converfing 
with fome learned Jews, and made himielf mafter of the 
Perfian, Turkifh, and Ethiopic tongues. After {pending 
feveral years in foreign countries, Erpenius returned to Hol- 
land, where he was elected profeflor of the oriental lan- 
guages inthe univerfity of Leyden. This was in the year 
1612, and very fhortly after his appointment he fet up a 
prefs for the printing of works in the Haftern literature. In 
the year 1620 he was fent by the States General on different 
journies into France, to engage Peter du Moulin, or Andrew 
Rivet, to undertake the theological profefforfhip at Leyden. 
After this he was appointed oriental interpreter to the States, 
and was employed to tranflate the lettersaddrefled to them 
from Afia and Africa, and to write fuch as were fent by 
them to the fovereigns in thofe parts ofthe world. He was 
frequently invited into Spain by the fovereign of that coun- 
try, to explain certain inferiptions in the Arabic language 
on the Moorifh buildings and monuments in that country, 
and the emperor of Morocco is faid to have been highly 
pleafed with the purity and beauty of his ftyle, and to have 
exhibited his letters as objefts of real curiofity. He died 
in the year 1624, when he was only 48 years ofage. His 
works are humerous, and have given him a high reputation 
among thelearned. ‘They.are enumerated by Moreri, and 
ether biographical writers, and we are informed that he 
projeGted an edition of the Koran, with a Latin verfion 
and notes, likewife an Arabic grammar and lexicon, 
which his death prevented him from executing. Gerard- 
Jean Voflius pronounced over him a funeral oration. Mo- 
reri. 
ERPIS, or Hereis, in Ancient Geography, a town of 

Africa, in Mauritania Tingitana. Ptolemy. 
ERRA, in Geography, a town of Portugal, in the pro- 

vince of Eftremadura, on a river of the fame name; 22 
smiles S.E. of Santarem.—Alfo, a river, which runs into 
the Latas, 12 miles E, of Salvateira, in the province of 
Eftremadura. 
ERRABARBI, a town of Egypt; 10 miles N.W.. of 

Cairo. 

ERRAINE, a town of Egypt; two miles E. of 
Tahta. 
ERRANT, in Law, the fame with itinerant; the 

term is attributed to judges who go the circuit; and to 
bailiffs at large. 

Errants, knight. See Knicur. 

ERRATA, a lift ufually placed at the beginning or 
end of a book, containing the faults that have efcaped in 
the impreflion, and, fometimes, even in the compofition of 
the work. 

Lindenberg has an exprefs diflertation on typographi- 
cal errors, ** De Erroribus Typographycis ;?? in which he 
ebferves, that there is no book exempt from them, not 
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eyen the facred booke, THe fets himfelf to enquiré into all 
the caufes thereof; and propofes means to prevent them,- 
but he advances nothing on that article but what is either 
common, orimpratticable, oe 
ERRATIC, in Afronomy, an epithet applied to th 

planets, which are called erratic, or wandering {lars, in con- 
tradiftin€tion to the fixed ftars. 
Erraric fevers, in Medicine, a term ufed to exprefs 

fuch fevers as, according to the language of medical writers, 
obferve no regular type, that is, are not determinate ei- 
ther in their attacks, or in their general period. They are: 
thus called by way of diftin&ion from the typic fevers, 
which are regular in both, See Fever. t 

Erratic winds. See Winn. 5 
ERRHINE, in the Materia Medica, frome, ing and flv, : 

the nofe, is a term applied to thofe fubftauces which are in- 
troduced into the nofe, for the purpofe of exciting a dif-- 
charge fromthe paflages. When they excite fneezing, the 
medicines of this clafs have beer called ptarmica, and fter-: 
nutatories ; and, from the difcharge which they Occafion,; 
they have been termed apophlegmatica, and, in barbarous: 
Latin, caput-purgia. 
_.Errhines, by {timulating the exhalent veflels and. the 
mucous follicles of the Schneiderian membrane, which lines 
the internal furface of the nofe, and the cavities adjoining it,. 
excite thofe veffels and follicles to pour out their fluids 
more copioufly than ufual. The difcharge is fometimes of 
a mucous, and fometimes of a thinner fluids. it is often at- 
tended with fneezing, but fometimes is-procured without, — 
This, however, implies no difference in the operation, except: 
asto thedtrongeror weaker irritation of the medicineemployed, 
For although when {neezing is. excited a larger evacuation 
is often produced, yet the effeéts of errhines are not alto- 
gether proportional to the fenfible irritation which they oc- 
cafion. See Alfton, Mat. Med. vol. i fee&.8. 

The evacuation produced by thefe medicines confifts not: 
merely in emptyiug the mucous follicles of the lining mem- 
brane of the nofe of their contents, but in augmenting the 
fecretion: whence, agreeably to the laws of the circulation. 
a greater aMlux of fluids to thofe parts is neceffarily occafion- 
ed, and theréfore a diminution cf the fidids in the neigh-- 
bouring veflels. In this way Dr. Cullen explains the faé,. 
that errhiaes often give relief to rheumatic pains in the: 
neighbouring parts, efpecially to the tooth-ach, as well as* 
to fome forms of head-ach, pains of the ear, and ophthal- 
mia. ‘* How far their efects may extend,” he fays, can: 
not be exaétly determined; but it is probable that they 
may operate more or lefs on the whole veffels of the: 
head, as even a branch of the carotid paffes into the nofe =. 
and independent of this, it isnot improbable that our errhines~ 
may have been of ufe in preventing apoplexy and palfy ;: 
which at ‘leait is to be attended to fo far, that whenever’ 
any approach to thefe difeafes is fufpe€ted, the drying up- 
of the mucous difcharge fhould be atteaded to, and, if 
poffible, reftored.””? Cullen’s Mat. Med. vol. ii. p.436. 

Lhe nicotiana, or tobacco, as it is commonly prepared’ 
for perfons who amufe themfelves by fnufling, may be con= 
veniently employed, with people unaccuftomed to it, as an® 
errhine ; but repetition foon diminifhes its power, and ren- 
ders it ufelefs. It produces a different degree of difcharge in” 
different people, even of thofe who ufe it habitually ; and Dr. 
Cullen ftates,.from his own experience, “ that whenever the 
difcharge has been confiderable, the -laying afide fnuffing, 
and therefore fufpending that difcharge, may have very 
bad effects.’” iy 

The article moft commonly employed as an errhine, is the’ 
Afarum efarabacca, inuffed up the nofe every evening, for 
a fhort time, in the quantity of three grains. Quincy obs 

ferves, 



ERR 

 Ferves, that its pungency is not immediately felt upon taking, 
“but after fome time it makes the nofe run yery much, In 
“Aarger quantities it fometimes brings blood, and even occa- 
fionsa {welling of the whole head. ‘This lait effect, how- 

ever, has been oftener produced by the Luphordium, a {till 
amore acrid errhine. Dr. Cullen, fpeaking of thefe fevere 
effects, fays, ‘¢ I have feen fome initances of megrims, oph- 
thalmias, and particularly tooth-achs, cured by the violent 
‘operation of errhines; but I neyer thought it fafe to imi- 
fate the practice.” The white hellebore, in very {mall 
quantity, is alfo an acrid errhine. 1 ; 
_ ERRIFF, in Geography, a province of Africa, in the 
‘country of Fez. See Rir. 
: RRIPSIS, from fire, L precipitate, in Medicine, is 
*‘ufed in different fenfes, fometimes for a weaknefs of the 
_ whole body, fometimes only of fome one part. When ap- 
"plied to the whole body, it expreffes that utter dejection and 
_ proftration of ftrength which makes a mam fall down like a 
_ dead careafs; and, when applied to the eyes, it expreffes fuch 
a debility, as renders it impoflible to keep them open. 

_ ERROAD, in Geography, a towa of India, in the 
- country of Coimbatore; 39 miles E.S.E. of Damicotta, 

~ and 48 N.E. of Coimbatore. 
ERROL, a fmall uninhabited town of America on lake 

_ Umbagog, on the north-eafternmoft fettled part of Grafton 
 -county, in New Hamphhire, {incorporated in 1774. 
_ ERROMANGO, an ifland in the Southern Pacific ocean, 

_ being one of thofe called the “ New Hebrides,” 18 leagues 
from Sandwich ifland, and 24 or 25 leaguesin circuit. ‘Che 

middle of it lies in S. lat. 18° 54'. E. long. :69° 19), and it 
is of a good height. Captain Cook anchored in a bay of 
‘this ifland; and he found that although the behaviour of 
the inhabitants was at firft friendly, their real intentions 
_were very different. ‘They were armed with clubs, Spears, 

- darts, bows and arrows, and feemed determined to employ 
them ina hoftile manner. On this account it became ne- 

4 ceflary for the captain to give orders to his men to fire upon 
the affailants. At length they were fo terrified as to with- 

w and make no farther appearance. Thofe iflanders, it 
“was obferved, feemed to be of a different race from thofe of 

IM allicollo, and they {poke a different laxguage. They are 
‘of a middle fize, with a good fhape, and tolerable features. 

_ Their colour is very dark, and theiryafpect is not improved 

by their cuftom of painting their faces, fome with a black, 
id others with a red pigment. Their bair is curly and 

crifp, and fomewhat woolly. ‘The few women, who were 
en and who appeaned to be ugly, wore a kind of petticoat, 

made either of palm leaves, or of a fimilar plant; but the 
men, like thofe of Mallicollo, were alinott entirely naked. 
On account of the treacherous behaviour cf the inhabitants 

f ‘o, captain Cook called a promontory, or penin- 
ich the fkirmifh happened, ‘ Traitor’s Head.” 

is is in the N.E. point of the ifland,- and is fituated in 
Jat. 18° 43/, and E. long. 169° 28°. 

_ ERRONAN, or Fooroona, the moft eaftern ifland of 
all the Hebrides, appeared to captain Cook to be about five 

sin circuit, of a confiderable height, and flat at top. 
On the N.E. fide isa little peak feemingly disjoined from 
the ifle; but which was thought to be connected by low 

nd, Itis diftant in the direction of N. by E.2 E. a1 
ues from Port Refolution in the ifland of Tanna. 
RROR, a miflake of the mind in giving affent toa 
%, or propofition, which isnot true, See Farvacy. 
ome philofophers define error an act of the mind, whereby 

ngs that fhould be joined are feparated; or, things that 
be feparated, are joined ; or a wrong judgment, dif- 
g with the things whercon it is pafleds 
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Error flands im oppofition to truth, which confifts is an 
agreement between the propofition and the thing whereof it 
is affirmed or denied. 

However, a bare failure, or non-attainment of truth, 
does not conttitute error; that being common both to 
ignorance and doubting. 

Error only ftands diftinguifhed from fal/bood, in that the 
former is in the mind, and the latter only in the propolition. 

The great origin of all errer, i, e. of believing that to be 
true which is falfe, is a liberty, or power, in the human 
mind, of giving its affent to idcas, to propofitions, that are 
obfcure, as if they were perfpicnous and plain. 

Particular caufes of error are, inadyertency, ignorance, 
impatience, intereft, authGrity, education, &c. See Fairn, 
Propasiniry, Opinion. 

Againit all which, there is this one general rule or caution 
laid down by F.Malebranche and others; viz. never to give 
our full affent to any propolition, unlefs the evidence for it 
be fo ftrong, as that we can no longer withhold it, without 
incurrizg the fecret reproaches of our own reafon. 

Mr. Locke reduces the caufes of -all our errors to thefe 
four; viz. 1. Want of proofs. 2. Want of ability to ufe 
them. 3. Want of will to ufe them. And, 4. Wrong 
meatures of probability. 

F, Malebranche contiders five occafional caufes of error, 
or rather of five different kinds of errors, accommodated to 
the different manners we have of perceiving things. 1. Errors 
of fenfe. 2. Of the imagination, 3. Of the underftanding. 
4. Of our inclinations.. And, 5. Of the paflions. See 
Sense, IMAGINATION, UNDERSTANDING, INCLINATION, 
and Passron. . 

Errors, popular. See Popurar. 
Error, in Law, generally denotes a fault, or overfight, 

either in pleading, or in procefs; upon either of which is 
brought a writ, by way of remedy, called a writ of error 3 
in Latin, de errore corrigendo. 
A writ of error lies for fome fuppofed miftake in the 

proceedings of a court of record; for, to amend errors in a 
bafe court, not of record, a writ of « talfe judgment” lies. 
The writ of error only lies upon matter of law arifing upon 
the face of the proceedings ; fo that no evidence is required 
to fubitantiate or fapport it; there being no method of 
reverfing an error in the determination of fads, but by an 
attaint, or a new trial, to corre@ the miftakes of the former 
verdi&. A writ of error may be brought for notorious 
miftakes in the judgment or other parts of the record ; as 
where a man is found guilty of perjury, and receives the 
judgment of felony, or for other Jels palpable errors, fuch 
as any irregularity, omiflion, or want of form in the proces 
of outlawry, or proclamations; the want of a proper addi- 

‘ tion to the defendant’s name, according to the ftatute of 
additions; for not properly naming the fheriff, or other 
officer of the court, or not duly defcribing where his 
county or court was held; for laying an offence committed 
in the time of the late king, to be done againit the peace of 
the prefent; and for many other fimilar caufes, which 
(though allowed out of tendernefs to life and liberty) are 
not much to the credit or advancement of the national 
juttice. Thefe writs of error to reverfe judgments in cafe 
of mifdemeanors are not to be allowed of courfe, but on 
fufficient probable caufe thewn to the attorney-general ; and 
then they are under{tood to be grantable of common right, 
and “ex debito juititie”? But writs of error to revere 
attainders in capital cafes are only allowed “ ex gratia ;”? 
and not without exprefs warrant under the king’s liga ma- 
nual, or at leaft by the confent of the attorney geneyal. 
3 Vern, 170. 175. 

302 ' if 
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If a writ of error be brought to reverfe any judgment of 

an inferior court of record, where the damages ar: efs than 

ten pounds ; or, if it is brought to reverfe the judgment of 

any fuperior court after verdict, he that brings the writ, or 

that is plaintiff in error, muit (except in forne peculiar 

cafes) find fubftantial pledges of profecution, or bail (ftar. 

3 Jac. I. c. 8. 13 Car. IJ. ¢.2. 16 and 17 Car. II. c. 8. 

19 Geo. III. c. 70.) to prevent delays by frivolous pre- 

tences to appeal; and for fecuring payment of colts and 

damages, which are now payable by the vanquifhed party 

in al!, except a few particular inftances, by virtue of the 

feveral {tatutes here recited. 3 Hen. VII. c. 1c. 13 Car. II. 

c. 2. 8andg W.III.c. 11. 4 and 5 Ann. c. 16. 

A writ of error lies from the inferior courts of record in 

England into the king’s bench, and not into the common- 

pleas. (Finch. L. 480. Dyer 250.) Alfo from the king’s 

bench in Ireland to the king’s bench in England. It like- 

wife may be brought from the common pleas at Weftminfter 

to the king’s bench ; and then from the king’s bench the 

caufe is removable to the houfe of lords. From proceedings 

on the law fide of the exchequer a writ of error lies into the 

court of exchequer chamber, before the lord chancellor, 

lord treafurer, and the judges of the court of king’s bench 

and common pleas; and from thence it lies to the houfe of 

peers. From proceedings in the king’s betich in debt, de- 

tinue, covenant, account, cafe, ejeftment, or trefpafs, 

originally begun there by bill (except when the king is 

party) it lies to the exchequer chamber, before the juftices 

of the common pleas, and barons of the exchequer ; and 

from thence alfo to the houfe of lords (ftat. 27 Eliz. c. 8.); 

but when the proceedings in the king’s bench do not firlt 

commence therein by bill, but by original writ fued out of 

chancery, this takes the cafe out of the general rule laid 

down by the ftatute (1 Roll. Rep. 264. 1 Sid. 424. 1 Saund. 

346. Carth. 180. Comb. 295-)-3 fo that the writ of error 

then lies, without any intermediate ftage of appeal, directly 

to the houfe of lords, the dernier refort for the ultimate 

decifion of every civil a€tion. Each court of appeal, in 

their refpective flages, may, upon bearing the matter cf 

law in which the error is afligned, reverfe or affirm the judg- 

ment of the inferior courts; but none of them are final, 

fave only the houfe of peers, to whofe jadicial decifions all 

other tribunals muft therefore fubmit, and conform their 

own. Blackit. Com. book iii. - 

Error, toafien. See Assicn. 

Errors, Clerk of the. See Crerx. 

Error loci, literally error of place, a do&rine of confi- 

derable importance in the theory of difeafes, tanght by the 

celebrated Boerhaave. It was deemed the principal caule 

“of thofe obftruétions to the circulation of the blood, on 

which inflammation, in all its varieties, was fuppofed to 

depend. ‘ The parts of a fluid,” fays Boerhaave, ‘ be- 

come unable to pafs by error of place (per errorem loci), 

when a corpulcle rufhes into the dilated mouth at the balis 

of a conical canal, and cannot pafs through the narrow end 

of it.” (Aphorifm 118.) This dogtrine is founded upon 

thef: three circumftances; the feries of particles, of which 

the blood is compofed; the feries of progreffively diminifhing 

veffels; and the conical form of thefe veffels: and it is thus 

explained by the comment of Van Swicten. 

The largeft particles in the blood are the red globules, 

which are to be found naturally in the larger veffels only. 

Now the extremities of the arteries carrying red blood, 

tranfmit the red globules fingly, according to the obierva- 

tions made with microfcopes on the pellucid parts of living 

animals. ‘The finer parts of the blood are conveyed into the 

{maller lateral yeffels, and the red vein receives the red blood 
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only. The veffel of the next magnitude receives all the 
fluids except the red globules, and retaining the larger par. 
ticles only, (viz. the ferous globules) tranfmits the remain- 
ing thinner liquids into the ftill fmaller veffels, that arife 
from the ferous artery. This law obtains, then, in all the 
decreafinge feries of veffels. The red arteries can’ receive 

5 
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and tranfmit all the humours; the ferous arteries exclude : 
the red part of the blood, but tranfmit the ferous globules 
and every other thinner fluid, and fo on. Now, fhould the 
diameter of a lateral veflel arifing from a larger one be by 
any means increafed, for example, the aperture of a ferous 
artery, which arifes from a red one, a red globule might be 
able to enter its orifice when thus dilated ; but asa conical 
canal always grows narrower, it will fhortly ftick faft; and 
be by no means able to pafs through its extremity, and con- 
fequently will caufe an obftruétion, as the bulk of the 
particle to be carried through exceeds the capacity of the 
tranf{mitting veftel. 

This error loci of the fluids was confidered as the proxi- 
mate caufe ¢f inflammation by Boerhaave, and his’ com- 
mentator illuftrates the dilatation and diftention of the 
lymphatic and ferous veffels by the red blood in the cafe 
of inflammations of the eye; in which the veffels of the 
furface of the eye, which are naturally tranfparent, become 
red, and vifible, fornetimes even giving a red colour to the 
whole of the furface. See Wan Swieten, Comment. ad 
Aph. rr8—373, &c, 
ER RUCA, in Ancient Geography, a town of Ttaly, be- 

longing to the Volfii, according to Diodorus Siculus, - 
ERSE, in Geography, a river of Germany, in the circle 

of Lower Saxony, which runs isto the Fuhfe; $8 miles S. 
of Zelle. 
ERSH, in Agricalture, is a term fignifying land i 

ftate of ftubble after the grain has been HEATH SEs 
we have pea, bean, and different forts of grain erfhes. 

Ersu-Crop, is fuch a crop as is grown after fome of thefe 
forts of ftubbles have been turned’ down by the plough. 
ERSTEIN, in Geography, a {ma'l town of France, in 

the department of the Lower Rhine, chief place of a canton 
in the diftriG of Barr, with a population of 2344 individuals, 
The canton contains 14 communes and 8991 inhabitants, on 
a territorial extent of 1374 kiliometres. 
pha E heat i A fia, in Parthia. 

: , a fmall ifand, about three lea 
the coalt of Schocaem, and half a league from eke 
It belongs to the Danes; and till of late was garrifoned 
only with 50 men: the force has been fince augmented to 
he This se i be eafily captured and ‘retained by 
that power, which, during the interval of n: ions } 
the Baltic, has the fuperior ficet. inh chicas 
ERTO pe Ferro, a town of Ftaly, in the kingdom 

of Naples, and province of Calabria Citra; 10 miles W. of 
Umbriatico. 
ERTZGEBIRGE, or rather ExrzGepurce, (arch- 

mountainous country,) is the fifth of the feven circles into 
which that part of the kingdom of Saxony, which is called 
Saxony Proper, or formerly EleGoral Saxony, is divided. 
As late as the tenth century this whole extenfive tra@ of 
mountainous country was nothing but an impervious foreft, 
called Miriquido, or Miriquidvi, few fpots of which began 
to be cleared in rco4. It is bounded to the north by the 
circles of Mifnia, or Meiffen and Leipzick, and by the prin- 
cipality of Altenburg, to the weft by the fame principality, 
the circles of Neuftadt and Voigtland, and the dominions 
of the princes of Reufs ; ta the (oath and eaft by the king- 
dom of Bohemia. Its principal rivers are the Zfchop 
the Flohe, the Pohl, the Prefaitz, and the Schwartzw 
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The territorial extent of the Ertzgebirge is 121 German 

fquare miles, and its population, in 1785, amounted to 
05,600 individuals, which gives 3352 4, inhabitants to the 
erman fquare mile. It produces corn, potatoes, vegeta- 

bles of all forts, and excellent flax, and has feveral manu- 
factories, but chiefly thofe which work upon minerals and 
metals. 

The circle of the Ertzgebirge is remarkable for its, nu- 
merous and valuable mines, which, in 17%9, employed 12,867 
miners, and, in 1788, yielded in filver only 50,618 marks. 
The aggregate of all the metals produced the {um of 
700,642 dollars. Amalgamation, or application of mercury 
to extrac the filver from the ore, was firtt introduced in the 
Saxon mines in the year 1787. 

Freyberg is the chief place of the Ertzgebirge, and the 
firft town in Europe for the ftudy of mineralogy. See 
Frevyserc. 

The whole circle of the Ertzgebirge contains 61 townsand 
9723 villages. It is fubdivided into 13 diltri@s, wiz. Frey- 
berg, Auguftufburg, Chemnitz, Rofien, Frauenftein, Al- 
tenberg, aicion, Wolkenftein, Annaberg, Grinhayn, 
Schwartzenberg, Weifenburg, and Zwickau, 
ERTZICA, 2 town of Afia Minor, in Cappadocia, com- 

monly called Arzingham. 
ERUBRUS, a river of Gaul, thought by M. D’Anville 

to be the Rouver, which runs into the Mofelle, alittle below 
Treves. 
ERUCA, in Zoolozy. See CATERPILLAR. 
Eruca marina grifeo fufca. See APHRODITA. 
ERUCAGO, in Botany, Tourn, Inft. 232. t. 103, fee 

Buntas, fpec. 3. 
ERUCTATION, Betcurne, the fame as ruétation. 
ERUDITION, denotes learning or knowledge; and 

chiefly that of hiltory and antiquity, of languages and of 
books, which is the refult of hard ftudy, and extenfive 
reading. ‘The Scaligers were men of deep erudition: the 
writings of M. Lamnoy, a prieft of the Oratory, are full of 
erudition. 

Mr. Locke fays, it is of more ufe to fill the head with re- 
fle&ions than with points of erudition. If the mind be 
not juft and right, ignorance is better than erudition, which 
only produces confufion and obfcurity. M. Balzac calls a 
heap of ill chofen erudition the luggage of antiquity. 

ERVEDEIRA, in Geography, a town of Portugal, in 
the province of Eftremadura; 12 miles N.N.W. of Leiria. 
ERVILIA, in Botany, an ancient name for a kind of 

yvetch or pea. See Pisum Ocurus, alfo Eavum. 
ERUPA, in Ancient Geography, a town of Arabia De- 

 ferta. Ptolemy. 
‘ ERUPTION, in general, a burfting forth, or exclufion 
of fomething which was before covered, or concealed. 

4 The eruption of volcanos, or burning mountains, is fre- 
_ gnently the cffeét and iffue of earthquakes. See Earru- 

guvaxt, Vorcano, &e. For an account of the eruptions 
’ of mount Aitna and Vefuvius, fee A2rna and Vesuvius. 

Ervrrion, in Medicine, denotes the appearance of va- 
' rious {pots and difcolourations of the fkin, whether puttules, 
| pimples, rafhes, &c.; thus, we fpeak of an eruption of {mall- 
/ pox, or of meafles; and, by a figure of fpeech, thele puf- 
" tules, rafhes, &c. are often denominated eruptions, or cu- 
_ taneous eruptions, 

Eruption in Infants. See INFANTS. 
 ERUPTIVE Diseases, a term nearly fynonymous 
_ with Curanzous Difeafes, (which fee). Evuptive fevers 
are thofe febrile difeafes which are accompanied Ly an 
~ eruption of {pots or tumours on the fin, by which they 
"are principally charaéterized ; fuch as fmall-pox, meafles, 
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chicken-pox, cow-pox, {carlet fever, eryfipclas, fhingles, 
&e. 
ERVUM, in Botany, an ancient Latin name of unknown 

derivation. Tare. Linn. Gen. 376. Schreb. 498. Willd. 
Sp. Pl. v. 3. 1112. Sm. Fl. Brit. 775. Juff. 360. Clafs 
and order, Diaaelphia Decandria. Nat. Ord. Papilionacee, 
Linn. Leguminofe, Juff. 

Gen. Ch. Cal. Perianth of one leaf, tubular, erest, cloven 
half-way down into five acute fegments, all of equal breadth, 
but the lowermott is rather the longelt. Cor. papilionace~ 
ous, twice as long as the calyx: ftandard obovate, nearly 
entire, afcending, with a broad claw, compreffed and keeled 

at the back ; wings two, oblong, obtule, half heart-fhaped, 
“fhorter than the ftandard, with narrow claws; keel as long 
as the wings, of two conjoined compreffed petals, with 
feparate claws. Sam. Vilaments in two fets, one compofed 
of nine, the other folitary; anthers roundith, two-lobed, 
erect. Pi/?. Germen fuperior, oblong, comprefied, horizon- 
tal; ftyle fimple, afcending, forming a right angle with the 
germen, and about half as long; ttigma capitate, obtufe, 
hairy all over. Peric. Legume oblong, obtufe, compreffed, 
rigid, knotty from the prominent feeds, of one cell, and 
two pointed, fpirally-elaftic valves. Seeds from two to four, 
occafionally more, roundifh, fomewhat compreffed. 

Eff. Ch. Stigma capitate, hairy all over. 
The genus Zrvum in Linnzus is a heterogeneous affem- 

blage, difficult to be accounted for. £. Lens, the {pecies 
from which his generic character feems to have been 
principally taken, is moft completely a Cicer, under which 
head it fhould have been defcribed in our eighth volume. 
E. folonienfe is not only a true Vicia, but the very fame- 
plant with Vicia Jathyroides, Linn. Sp. Pl. 1040. See 
Engl. Bot. t. 30. £. monanthos and Erwvilia, having the 
ftyle hairy on the upper fide, appear to us to belong io 
Lathyrus. Thus none of the Linnean “va remain, 
except our two Britifh {pecies, and thefe are not only very 
peculiar in habit, but according to the analogy of the tribe 
to which they belong, their ttigma affords an excellent eflen- 
tial charaéter, not to be found in any other diadelphous 
flower. All this was firft explained in the Flora Britannica, 
by the author of the prefent article, and Wiuldenow has 
adopted it in every point, except that he retains the old 
erroneous character, ** calyx deeply five-cleft,”’ in addition 
to that derived from the ftigma, and alfo makes £. /rvilia 
a Vicia. He moreover adopts a fuppofed new {pecies from 
Desfontaines, making three in all, 

1. E. tetra/permum. Smooth-podded Tare. Linn. Sp. 
Pll Fog9., |, \Curt, yond, talc. t,t.) 55;, . engl.) Bote 
t..7223. Stalks moftly two-flowered. Pods fmooth, many- 
feeded.—A troublefome weed in cultivated laud throughout 
Europe, flowering in June and July. Roof annual, fibrous, 
Stem weak, climbing, branched, {guare, hairy. Leag/lets 
numerous, alternate, linear-oblong, obtufe, hairy beneath, 
their common ftalk ending in a branched tendril. F/ower- 

flaiks axillary, folitary, flender, as long as the leaves without 
their tendril, each bearing two (fometimes folitary, ) little 
drooping flowers of a pale blue veined with dark purple. 
Calyx hairy. Pods half an inch long, pendulous, oblong or 
obovate, {mooth. Seeds four; occalionally from five to 
feven in a variety found in Huntingdonfhire and at Al- 
giers, which we have in vain tried to make a diftin& 
{pecies. ; 

2. I. wicioides, Vetch-like Tare. Desfont. Atlant. y. 2. 
168. t. 198 Willd. Sp. Pl. v. 3. 11:2-—Stalks many- 
flowered, Pods filky, two-feeded. Leaflets obovate, entire. 
Gathered by Desfontaines in hedges at Algiers. It appears 
to be very nearly related to the follawing, from which it 
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chiefly differs in being rather larger, and in having more 
rounded and not emarginate /eaffets. Nothing however is 
more variable than the termination of the leaflets in Vicia 
‘and its allies. The pods are called filky, which is perhaps 
equally applicable to £. hirfutum. All things confidered, 
we much doubt of the permanency of this {pecies, which 
we, like Willdenow, adopt entirely from the excellent 
work of Desfontaines. We tolerate, but cannot approve 
the mixture of Greck and Latin in the name vicicides, 
which if the {pecies fhould remain, ought to be made’ vi- 

- cieformis. 
3. E. hirfutum. Hairy-podded ‘Tare. 

1039. Curt. Lond. fafe. 1. t. 54. Engl. Bot. t. g7o.— 
Stalks many-flowered. Pods hairy, two-leeded. Leaflets 
emarginate.—A pernicious weed in cornfields and paftures 
throughout Europe. It much refembles the firft fpecies, 
but the fem is ufually fmoother, the ends of the /eafets 
more abrupt and notched, the flowers and pods more 
mimerous on each ftalk. The mott efiential difference con- 
fits in the fhorter, fomewhat rhomboid, hairy pods, with 
only two feeds—Mr. Curtis obferves that he has “ in wet 
feafons feen whole fields of corn overpowered and totally 
deftroyed by this plant, which is flronger and more prolific 
than £. teirafpermum.? He does not, however, fuggeft any 
remedy. Thefe weeds are too minute and incon{picuous 
~when young to be eradicated, and when they have fixed 
their tendrils upon the crop, they can no longer be fepa- 
rated without “ rooting up alfo the wheat with them.” S. 

Ervum Orientale. See Sopvora. 
ERVY, in Geography, a {mall town of France, in the 

sdepartment of the Aube, chief place of 2 canton in the 
sdiftri& of Troyes, with a population of 1975 individuals. 
It is g miles S. of St. Florentin, and kas fome manufactures 
of linen-cloth. The canton contains 14 communes and 
11,199 inhabitants; on a territorial extent of 2224 kiliome- 
tres. 

ERWASH, a river of England, which rifes in the county 
of Nottingham, and almoft in its whole courfe feparates that 
county from Derbythire, and falls into thé Trent, 4 miles 
S. W. of Nottingham. Sce Erewasn. 
ERWITE, a town of Germany, in the circle of the 

Lower Rhine, and duchy of Weftphalia; 5 miles S. of Lipp- 
dtadt. 
ERXLEBEN, Joun Cuaistian Porycarp, in Bis- 

graphy, was born in June, 1744, at Quedlingburg, where his 
father was dean of St. Nicholas’s church. He ftudied 
medicine at Gottingen, where he took the degree of mafter of 
arts in 1765, and fhortly after gave leGtures on natural hiftory 
and the veterinary feience. Having publifhed his intro- 
duétory lectures, he undertook, at the expence of the Hano- 
verian government, a tour through France, Holland, Den- 
mark, and a greet part of Germany, in the courfe of which 
he acquired much practical knowledge in the veterinary art. 
On his return he JeGiured on the feveral feiences connected 
with natural hiftory, and natural and experimental philo- 
fophy. In 1774, and the following years, he was eleéted a 
member of molt of the learned focieties on the continent. 
He died in Auyuft, 1777, when he had but juft attained his 
thirty-third year. Erxleben publifhed many works which 
were highly efteemed, among thefe are “ Principles of 
Natural Hiftory ;”? “ Principles of Natural Philofophy ;’ 
4¢ An Introduction to the Veterinary Art.” Gen. Biog. 
ERYANNOS, in Ancient Geography. a river of Afia 

Minor, in the Troade, which had its fource in mount Ida. 
ERYBIUM, a town of Greece, m the Doride, fituated, 

according to Diodgrus Siculus) at the foot of mount Par- 
-paflus. 

Linn. Sp. Pl. 
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ERYCEIRA, Francis pe Mewneszs, Count of, in 
Biography, born at Lifbon in 1614, was brought up to tlie 
ufe of arms, and obtained fome important offices under 
government; but in the midft of his ufual occupations he 
cultivated literature, and publifhed a number of works, par- 
ticularly hiltories of Tangier aud Portugal; and the life 
of John I. king of Portugal. , 

Erycerra, Francis-Kavier pe Meneses, was grand. 
fon of the preceding, and, like him, united a literary with 
an aétive and military life. He was born at Lifbon in 1672, 
and rofe te eminence in the ftatee He was chofen member 
of various learned focieties. From his anceftor he inherited 
a well chofen aud extenfive library, to which he made many * 
great additions. He is faid to have been the author of 
more than a hundred different works, of thefe, however, 
but few feem entitled to notice. The belt known are, 
« Memoirs on the Value of the Monies of Portugal,’’ 4to. 
17383; ‘ Reflection on Academical Studies ;” *¢ Parallels ~ 
on [lluftrious Men and Women ;” and © A ‘Tranflation of 
the Henriade.”? He died in the year 1743. Nouv. Did. 
Hit. 
ERYCINA, in Mythology, a furname given to Venus, 

from Erix, a mountain in Sicily, where fhe had a temple. 
Venus Erycina had alfo a temple at Rome, which was” 
deemed very ancient even in the time of Thucydides. See 
Erix. f 
ERYMANTHUS, in Ancient Geography, a mountain or 

forelt of the Peloponnefus, in Arcadia, E. of a river of the 
fame name, which had its fource towards the north, on the 
coafines of the Elide and of Arcadia, in mount Lampie. The 
wood of Erymanthus was full of boars, which made great 
defolation in the country. Hercules was employed to give 
chafe to them, which he did with fuch fuccefs, that he 
flew with his own hands the largeft of them. See Her. 
cures —Alfo, a town of the Peloponnefus, in Arcadia, 
called Phegia and P/ophis, according to Paufanias. 
ERYMI, a people of Scythia, on this fide of the Imaus, 

Ptolemy. : 
ERYMN 4, a town of Afia Minor, in Lycia. Steph. — 

Byz.—Alfo, a town of Greece, in Theflaly; placed by Pliny — 
in Magnefia. 
ERYNGIUM, in Botany, njvyysor of Diofcorides, the 

derivation of which is unknown. Eryngo or Sea Holly. 
Linn. Gen. 127. | Schreb. 177. Willd. Sp. Pl. v. 1.1356. — 
Mart. Mill. Di&. v. 2. Sm. Fl. Brit. 288. Juff. 226. 
Gaertn. t. zo. Clafs and order, Pentandria Digynia. Nat. 
Ord. Umbellifere. e 

Gen. Ch. Common Receptacle conical. Flowers all fer- 
tile, feffile, with fcales between them. Jnvolucrum of the 
whole receptacle of many leaves, flat, fpreading beyond the 
flowers. Cal. Perianth fuperior, of five upright, acute 
Jeaves, feffileon the germen, fhorter than the corolla. Cor. 
in the aggregate uniform, roundifh. Petals five, equal, 
oblong, with a linear longitudinal ftriGture, their points 
bent in, fo as nearly to reach the bafe. Stam. Filaments— 
five, capillary, ftraight, projeGting far above the corolla 5 
anthers oblong, verti Pi/t. Germen inferior, briltly ; 
ftylez two, thread-fhaped, a little {preading, fomewhat 
fhorter than the filaments; ftigmas fimple. Peric. Fruit 
ovate, feparable perpendicularly into two parts. Sceds ob- 
long, cylindrical; in fome fpecies remaining fhut up ia” 
the cruit of the pericarp, in others deciduous from it. _~ 

Eff. Ch. Involucrum of many leaves. Flowers in lit 
denfe hedds. Common receptacle conical, fcaly. 
briftly. : ; ah 
Apa fingular and very natural genus, having th 

habit and afpect of a thiftle, the herbage rigid, thon 
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either mote or lefs tinged with vivid blue, or pallid and 
~whitifh ; while the fruétification is exactly that of an um- 
_belliferous plant, though the inflorefcence is capitate. Will- 
- denow has cleven fpecies, but they and their fynonyms re- 
: quire a thorough inveftigation, ‘Two are natives of Britain, 
viz. E,maritimum, Engl, Bot.t. 718, (in which plate we are 
forry to rema;k that the petals are drawn reflexed inftead 
of inflexed, an error that till now efcaped us.)—This is\fre- 

quent on fandy fea fhores throughout Europe, flowering in 
Fuly and Auguft. The long creeping perennial roots are 
aromatic and fomewhat acrid ; they are efteemed ftimulant 
and reftorative, and are fometimes fold candied. The herb- 
age is glaucous variegated with a permanent blue. Leaves 
rounded, plaited, lobed, with fpinous teeth. LY/oqwers blue, 

~ in denfe terminal heads, encompaffed with a large leafy in- 
volucrum. Scales of the receptacle three-cleft., The other 
Britih {pecies is LZ. campeffre, Engl. Bot. t. 573 found very 

rarely in England, though common on the continent. Its 
_ feaves ave much more narrowly divided than the firft, and pin- 
natifid. FV/owers greenifh-white, with narrow involucral 
Teayes and undivided fcales. This appears to be the true 
“nvyysov of Diofcorides. 

_ Among the exotic kinds Z. amethy/finum, Linn. Sp. Pl. 
"3372 a native of Styria; £. alpinum, ibid. Curt. Mag. 
t.922, from the Swifs alps; and 2. planum, Jacq. Auttr. 
t. 3913 are all hardy perennials, frequently cultivated for 
‘ornament.. The a/pinum is indeed peculiarly handfome, on 
‘account of its many-leaved, finely divided, blue involucrum. 

The following five fpecies are not in Willdenow. 
_ E.cyaneum. Sm. Prod. Fl. Grec. Sibth. v. 1. 175. 
Fi. Grec. v. 3.t. 258. unpublifhed. ‘ Radical leaves in 
five deep pinnatifid feyments. Stem much branched and 
divaricated. Involucrum of about five leaves.??—Common 
‘in Greece and the iflands of the Archipelago. The root 
is perennial Stem 12 or 18 inches high, of a fine blue, as 
well as the involucrums and foliage, many-flowered and di- 
varicated. Leaves {mall, in linear, narrow, pinnatifid feg- 
ments. Heads of flowers {mall, blue, with prominent, 
“confpicuous, white anthers. This moft refembles Z. 
ona Vahl. Symb. v. 2. 46, in habit, but the 
flowers and involucrum are very different. 

__ E. multifidum, ibid. Tl. Grec. v. 3. t. 259.—** Leaves 
doubly pinnatifid, fomewhat lyrate; radiated at the extre- 
‘mity. Stem corymbofe. Involucram pinnatifid.””—Ga- 
‘thered by Dy. Sibthorp in the Morea. Taller than the 
Taft, with a bright blue fem and flowers. The finely pinna- 
tifid leaves give it the afpect of an Echinops. This is pre- 
fumed to be Eryngium creticum erectum, folio multifido, 
ey et ramis amethyftinis; Tourn. Cor. 23. 
__E. parviflorum, ibid. (E. foliis laciniatis, capitulis 

rum exiguis et denfe congeftis; Tourn. Cor. 23.) 
_& Leaves bipinnatifid. Stem corymbofe. Involucrum three- 
cleft or fimple, four times as long as the head.’? Of this 
‘Ro figure is extant, nor is it-known where Dr. Sibthorp 
wathered the {pecimens found in his herbarium. ‘lhe root 
6 perennial. Herb whitifh. Stem denfely clothed with 

8, and bearing numerous flowers at the fummit. 
aves twice or thrice pinnatifid, their fegments narrow 

and divaricated. Heads of flowers, very {mall, with large 
ivclcr, generally of five leaves, which are either undi- 
vided or hearclee., . 
_ E. purpuratum. Leaves all pinnatifid, their lower pa 
fringed with capillary teeth. Stem nearly fimple, with few 
flowers, Involucrum of about feven undivided leaves.-—Ga- 

ered near Tangier by the late M. Brouffonet and the 
Abbé Durand, who feverally fent fpecimens to Dr. Smith. 
met perennial. Stems a {pan high, round, furrowed, leafy, . 
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fearcely branched, but bearing about three dark. Blue heads 
of flowers, with very fpinous calyces. Leaves all nearly 
alike, pinnatifid, with decurrent, fometimes lobed, fegments ; 
their lower part clafping the ftem, pedtinated, fringed with 
fine long capillary teeth. Great part of the ftem, and the 
upper fide of each leaf of the involucrum, are tinged with a 
rich deep blueith purple, hardly equalled in any other of the 
genus, ' 

E. carthamoides, Leaves oblong, toothed, undivided, 
heart-fhaped and clafping the ftem at their bafe. Stem nearly 
fimple, with few flowers. Inyolucrum of feveral ovate leaves, 
Gathered by M. Brouffonet in the neighbourhood of Al- 
giers, flowering in June. S¥em a foot high, ftrong, round, 
leafy, fometimes purplifh, fimple, except at the fummit, 
where it bears from three to five large heads of blueifh 
flowers, whofe involucrum confifts of feveral large, ovate, 
purplifh, fpinous-toothed leaves, much refembling thofe of 
a Carthamus. The radical and ftem-/eaves are all fimple, 
oblong, wavy, with large fpinous teeth, veiny and pale~ 
rreen. 

ERYNGO, in the Materia Medica. "The root of eryn-= 
gium is attenuant and deobftruent, and is therefore efteemed 
a good hepatic, uterine, and nephritic. Its whole virtue, 
it is to be obferved, confifts in the external or cortical part. 
Their virtues, however, appear to be but weak; and they 
are now fcarcely otherwife uféd than as made into a fweet- 
meat. 

The London college dire&ts it to be candied in the fol- 
lowing manner: boil the roots till the rind will eafily peel 
off; when peeled, flice them through the middle, and the 
pith being taken out, wafh them three or four times in cold 
water; then for every pound of roots thus prepared, take 
two pounds of double-refined fugar; diffolve the fugar in 
water, fet iton a fire, and as foon as it begins to boil, put 
in the roots, and continue the boiling till they become foft. 

Thefe candied roots are an ingredient in artificial affes 
milk, which is thus made: take of candied eryngo root 
one ounce, pearl barley half an ounce, liquorice root three 
drams; boil them in two pints of water to one pint, to 
which add a pint of new milk from the cow; boil them 
gently together, then ftrain the liquor for ufe, of which. 
half a pint fhould be drunk three times a day. 
ERYNNIS, 9. d. «pss 18, contentio mentis, or becaufe,-as 

Paulanias remarks, <uveuw fignifies to fall mio a fury, or 
Furious, a name given to Ceres. by the Sicilians. 
ERYSIBE, in Botany, spusi@n, ruft, or the mildew of corns 

from its rufty panicle. Roxb. Pl. Coromand. v. 2. 31. 
is and order, Pentandria Monogynia. Nat. Ord. Sapotey. 

Juff, 
Gen. Ch. Cal. Perianth in five deep, roundifh, concave, 

permanent fegments. (Cor. of one petal, falver-fhaped, the: 
length of the calyx ; tube cylindrical, pervious ; limb the 
length of the tube, in ro roundifh fegments, fpreading. 
Stam.. Vilaments five,very fhort, inferted into the lower 
part of the tube; anthers ere&t, ovate, fhorter than the- 
tube. Pi/}, Germen fuperior, ovate ; ftyle none; ftigma: 
i Peric. Berry oval, of one cell.. Seed folitary, . 
arge. 

eff. Ch. Corolla falver-fhaped; limb in ten equal feg- 
ments,. Style none.. Stigma five-cleft. Berry fuperiors 
with one feed. 

E. paniculata. Roxb. Coromand. t.. 159. The only 
known fpecies, a native of the mountain forelts of India, 
from whence Dr. Roxburgh fent us fpecimens in 1789. 
A very large climbing fhrub. Branches alternate, leafy, , 
round, clothed when youre with copious rufty down, 
Leaves alternate, three- or four inches long, {preading and 

2: deflexed, , 
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deflexed, elliptic-oblons, pointed, entire, velny; fmooth 
and fhining above; paler and opaque beneath. J’oot/lalks 
half an inch long, angular, rully, Svipulas none, Panicles 
many-flowered, terminal, erect, much branched, about a 
fpan long, their ftalks, fmall oblong feattered bra¢teas, and 
the calyx, all denfely clothed with rufty down. ‘Tube of 
the corolla greenifh; limb yellow, about three lines in 
diameter. Berry the fize of a {mall cherry, black, pulpy, 
containing one large feed. . 

Of the ufes or qualities of this plant or its fruit we have 
no account, From its botanical affinity to Chry/ophyllum, 
Achras, &c. it may certainly be eaten with fatety. The 
flowers are not inelegant. ; 
ERYSIMA, in Ancient Geography, a town of Afia, in 

Cappadocia. 
ERYSIMUM, in Botany, <py:iuov of Theophraftus and 

Diofcorides, about the etymology of which there is much 
controverfy among the learned, but, as often happens in 
fuch controverfies, nothing fatisfactory. Hedge-muttard. 
Linn. Gen. 339. Schreb. 442. Willd. Sp. Pl. v. 3. 509. 
Mart. Mill. Di&. v. 2. Sm, FI. Brit. 706. Juff. 239. 
Tournef.t. 111. Gaertn. t. 143. Clafs and order, 7¢fra- 
dynamia Siliquofa. Nat. Ord.Siliquofe, Linn. Crucifera, 
Jufl. 

Gen. Ch. Cal. Perianth of four ovate-oblong, coloured, 
parallel, cohcring, deciduous leaves. Cor, cruciform, of 
‘four oblong, flat, very obtufe petals, whofe claws are the 
length of the calyx and erect. Nettary a gland betwixt 
each of the fhorter filaments and the germen. Stam. Fila- 
ments fix, the length of the calyx ; of which two oppofite 
ones are fhorter than the reft ; anthers fimple. Pi/. Ger- 
men {fuperior, linear, fquare, the length of the ftamens ; 
ftyle very fhort; ftigma {mall, capitate, permanent. Peric, 
Pod long, linear, ftraight, exatly fquare, of two cells and 
two valves. Seeds numerous, fmall, roundith. 

Eff. Ch. Ped-ftraight, columnar, exaétly fquare. Calyx- 
leaves cohering. Stigma capitate. 

Willdenow has 14 {pecies, of which five are Britifh, 
1. E. officinale. Linn. Sp. Pl. g22. Curt. Lond. fafe. 

5.t.50. Engl. Bot. t. 735. ‘* Pods clofe-preffed to the 
main ftalk. Leaves runcinate.’”? Common in wafte ground 
and about hedges. This is ufually taken for the epuspov of 
Diofcorides, whofe defcription, more full than ufwal with 
that writer, is,very applicable to it. Dr. Sibthorp, how- 
ever, decidedly confidered Sifymbium polyceratium as the 
plant Diofcorides meant, and this, perhaps, will be found to 
accord {till better with his defcription, which compares the 
horn-like pods to fenugreek. See its figure in Matthiolus, 
Ed, Valgr. fol. v1. 524. he epusjov of Theophraftus is 
fuppofed to be a ftill different plant, as he reckons it among 
the various kinds of grain. 

In this and fimilar cafes, therefore, though the Linnzan 
generic name is adopted from ancient writers, it docs not 
follosy that their plant is of the fame genus, which matter 
is frequently impoffible to be afcertained. It is fufficient 
that fuch names are eftablifhed by common confent 
amongtt fyftematical botani{ts, from whom they acquire a 
new ftamp of authority ; nor ought they to be changed, 
whaterer nes lizht may be thrown upon them by fu- 
ture commentators. We {tudy by the arrangements of 
Linnzus or Juffieu, not by thofe of Theophraftus or 
Diofcorides. Jt is only in cafe any {pecies requires to be 
feparated from an eftablifhed genus, that we are glad to re- 
cur to its ancient appellation for a generic name ; as in the 
cafes of Cyamus, Sm. Exot Bot. v. 1. 59. t. 31, 32 (fee 
Cyamus) ; and Nuphar, Prod. Fl. Grec. v. 1. 361. 

2. E. Barbarea. Linn. Sp. Pl. 922. Engl. Bot. t. 443. 
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Lower leaves lyrate ; their terminal lobe rounded: upper 

ones obovate, toothed.’?——Common in walle ground, either 
dry or, wet, flowering moft in the {prizg. ~ Its numerous 
Jji.wers of a full yellow, often feen double in gardens, and 
its dark fhining broad eaves eafily diftingwith it. The 
whole plant has a navfeous, bitter, flimy flavour. 

3. LE. precox. Sm. Fl. Brit. 707. Engl, Bot. t. 1129. 
«¢ Lower leaves lyrate: upper ones pinnatifid, their fey 
ments linear, oblong, and eutire.”’—-Found in Devonfhire by 
the Rev. Dr. Beeke. The narrow lobes of the flem-leaves, 
{fmaller flowers, and much longer pods, diftinguilh this from 
the lait, with which we believe Linnwzus confounded it. 
The diftinétion is highly important, as we are convinced 
the prefent is the very fame with the American Crefs, as it 
is called, or rather Winter Crefs, of the gardens, an agrees 
able and wholefome pungent herb for fallads, &c. 

4. E. Alliaria. Linn. Sp. Pl. 922. Curt. Lond. fale. 2, 
t. 48. Engl. Bot. t. 796. ** Leaves heart-fhaped.”— 
Common under hedges in the {pring, and known by its 
broad toothed /eaves, white flawers, and ftrong {cent of 
garlick when bruifed. 

5. E. cheiranthoides. Linn. Sp. Pl. 923. Engl. Bot. 
t..942. Jacq. Auttr. t. 23.— Leaves lanceolate, flightly 
toothed. Pods erect, Flower-italks when in fruit fpread- 
ing.’”’—Not rare in Ofier-grounds, Turnip-fields, and other 
culcivated ground, where the foil is gravelly or fandy, 
flowering in July. This refembles the yellow ftock or 
wall-flower in habit and deaves, but the {mall flowers and 
{quare pods at once diftinguihh it. 

The exotic fpcecies are not quite fo well afcertained as 
ours, Ehrhart and Roth have taken pains to elucidate 
them, and the refult is given by Wiildenow. We know 
not that any of them is worthy of the attention of the 
cultivator except for botanical curiofity—-They are all 
either aanual or biennial, perfe€tly hardy in our climate, 
and bear narrow lanceolate leaves, with {miall yellow flowers. 
a weeds their copious feeds render them rather trouble- 
ome. 
ERYSIPELAS, from gus, to draw, and werar, nears 

from the difpotition of the affeétion to draw the adjacent 
parts irto the fame ftate ; or from «pv9;o:, red, and psrazy 
black, a dark red.) The generality of furgical authors 
have confidered eryfipelas as a {pecies of inflammation, and 
every reflection induces us to entertain the fame opinion, not~ 
withftanding the oppofite fentiment of one of the leGturers 
on furgery in this metropolis. The immortal Celfus has 
obferved ; ‘¢ note verd inflammationis funt quatuor ; rubor, 
et tumor, cum calore et dolore,” lib. 3. cap. 10. Accord= 
ing to this definition, eryfipelas is certainly an inflammation, 
although the degree of {welling is not fo great, nor the pain 
exactly of the fame kind, as in cafes of phlegmon, or com= 
mon inflammation; . 

With many diftinguifhed furgical authors, we regard 
eryfipelas asa particular kind of inflammation, moft fre- 
quently affecting the {mall veffels on the furface of the body. 
It is, as Mr, Hunter defcribes, more commonly a cutaneous: 
inflammation, than one fituated in deeper parts; although 
it is probable, that, in fome conftitutions, every inflamma 
tion, wherever it exifts, will be of this kind. Howevery 
there can be no doubt of the fact laid down by this accurate 
obferver, viz. that the fkin appears to be the moft fufcep- 
tible of eryfipelas, becaufe this affetion will {pread over a 
prodigious extent of the furface of the body, while (at 
leaft, in common hoc the cellular membrane under= 
neath remains free from diforder. (See Hunter on Inf 
mation, p. 270.) ; 

Mr. Hunter taught furgeons, that one of the ufes of ae 
; adhefions, 
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adhefions, which form in cafes of common inflammation, is 
to circumferibe and bound the matter, in the event of inp. 
puration taking place, Now, in erytipelas, the extrava 
‘tion in the place affeéted is not fo confiderable as in phleg- 
mon, nor is it of that kind, which produces adhetions among 
the inflamed parts. Indeed, fince eryfipelas feldom ends in 
fuppuration, fuch adhefions, according to Mr. Hunter’s 
view of the fubjeét, would in general be unneceflary. 
Perhaps, alfo, the circumftance of there being no adhefions 
in erydipelatous cafes, may account for the terrible diffufion 
of mifchief, which always happens, when abfcefles do oc- 
cafionally take place. Then, we know, that the matter 
makes its way extenfively through the ccilular fubftance, in 
every direction under the fin, under fafcie, and between 
the mufeles, producing, wherever it goes, what has been 
often named a gangrencus fuppuration. When eryfipelas 
‘3s of an unmixed kind, it has not the dark red colour 
which common inflammations have, but a lighter red, with 
a yellow tinge, which is particularly obfervable towards the 
termination of the diforder. The fwelling which occurs 
is unattended with aay remarkable induration, and forms a 
ery inconfiderable prominence. The {kin of the inflamed 
part has a fhining appearance, and, on being touched with 
the finger, turns white at the {pot where the preflure is 
made; but the bright red colour immediately afterwards 
returns. The painis ufually of a burning, fhooting defcrip- 
tion, and the patient frequently complains of a fort of 
itching, which is found to be particularly annoying. The 
fwelling, which happens in cafes of eryfipelas, is not only 
pot fo hard and elevated as that which arifes in examples 
of phlegmonous inflammation, it is at the fame time not fo 
clearly circumfcribed. 

Another remarkable feature of eryfipelas, is the manner 
in which this inflammation often changes its fituation, by 

tting well on one fide, while it is {preading in fome other 
‘direction. The great celerity with which the affection 
fpread:, and the large furface which it in a very little while 
covers, may allo be ict down among its moft ftnking pecu- 
Kiarities. 

When the affeétion is intimately dependent on the ftate 
of the conftitution, we very often fee all the local fymptoms 
recede in one place, and the difeafe make its attack in fome 
ether part of the body. Such inftances are not unfrequently 
mentioned by writers as metafla/es, jult as if it were a real 
fatt, that, when the eryfipelatous fymptoms get well on 
one leg, and the other leg becomes affected ina fimnilar way, 
thefe events happen, in confequence of the firlt identical 
difeafe aGtually moving from one limb to the other, From 

is abfurd doétrine originates all the cant about the 
ger of ufing fuch applications as are likely to repel the 
mmation. The truth is, that the fecond attack of the 

fipelas is not at all conneéted with the termination of the 
; but arifes from fome different, and probably inex- 

plicable caufe, jutt as encylted tumours will often form, one 
fter another, in various parts of the body, as regularly as 

are cut out. In this latter inflance, no one is abfurd 
° pugh even to fnfpeét that the growth of one tumour is 

effect of a previous one being cured. 
n true Be clags there is no throbbing of the part 
Ged, as in cafes of phlegmon; and when eryfipelatous 

mation runs along the {kin, the affeétion has a deter- 
nate edge, and does not lofe itfelf gradually and infenfibly 
the furrounding parts, as common inflammation does, 
‘The alteration which the fkin undergoes in eryfipelas 

4 in its feeling at the part affeéted lefs pliable than 
e natural ftate, and a little thickened, 
uch are the ordinary local fymptoms of eryfipelas, 
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They are fubjegt, however, to forme variety, depending on 
the mildnefs or violence of the attack, and on the circum- 
{lance of the diforder being either fimple, or complicated 
with another affection ; for inftance, edema, phlegmon, &c. 

With refpeé to violence, eryfipelas may be very pro- 
perly divided into three degrees. In the firlt, or mildeft 
form of the complaint, the eryfipelas makes its appearance, 
without any preceding illnefs, or with only a flight indif- 
polition of fhort duration, and confifting of laffitude,.dif- 
turbed fleep, lofs of appetite, &c. Thele complaints very 
foon go off, when the eryfipelas comes out, which happens 
in about a couple of days. Fortwo days more the local 
fymptoms remain the fame, and then the eryfipelas turns 
pee and yellow, gradually difappearing altogether, with a 
etachment of the cuticle. During the whole courfe of the 

diforder there is no fever of any confequence ; but a little 
while before the rednefs occurs the pulfe is fometimes 
rather difturbed. 

In the fecond, or more fevere degree of the diforder, the 
patient is troubled, about two days before the eryfipelas 
makes its appearance, with an unufual proftration of 
ftrength, heaviteis in all his limbs, head-ach, lofs of ap- 
petite, naufea, and even actual vomiting, complaints in the 
ftomach, &c. Befides thefe inconveniencies, the patient is 
affected with a fever, and all its ufual fymptems. After a 
couple of days, commonly on the third day from the com- 
mencement of ail indifpolition, the eryfipelas comes out, 
attended with a gentle {weat, anda moderate increafe in the 
fecretion of urine, after which circumitances the fever, 
with all its attendant fymptoms, goes off. The reft of the 
progrefs of the cafe is fimilar to what we have related, as 
happening in the firft, or mildeft attack of eryfipelas. 

In the third, or moft violent degree of the diforder, par- 
ticularly in thofe cafes in which eryfipelas makes its attack 
cen the face, the patient is affected with fevere febrile fymp- 
toms, head-ach, lofs of fleep, delirium, ficknefs, &c. 
Thefe complaints do not diminifh, as in the milder cafes of 
eryfipelas, when the local rednefs, heat, &c. take place on 
the third day; but continue with unabated vehemence, 
until the eryfipelas itfelf fubfides. The laft defirable event 
commonly happens, according to Richter, on the eleventh 
day, accompanied with an increafe in the fecretions from 
the fkin and kidnies. 

The moft dangerous cafes of eryfipelas are thofe in which 
the face is affected, Of this form of the diforder, the cele- 
brated Cullen has left us a matchlefs defcription, which we 
think is highly deferving of infertion in this Cyclopedia. 
The eryfipelas of the face, (fays this interefting author, ) 
comes en with a celd fhivering, and other fymptoms of 
pyrexia. The hot ftage of this is frequently attended with 
a confufion of head and fome degree of delirium; and al- 
mott always with drowfinefs, or perhaps coma. The pulfe 
is always frequent, and commonly full and hard. 

When thele fymptoms have continued for one, two, or 
at moit three days, there appears on fome part of the face 
a rednefs, fuch as that of erythema. This rydnefs at firlt 
is of no great extent ; but, gradually fpreads from the part 
it firft occupied, to other parts of the face, commonly till 
it has affected the whole; and frequently from the face 
it fpreads over the hairy fcalp, or defcends on fome part of 
the neck, As the rednefs {preads it commonly difappears, 
or, at leaft decreafes in the parts it had before occupied. 
All the parts upon which the rednefs appears are at the 
fame time affeéted with fome {welling, which continues for 
fome time after the rednefs has abated. 'The whole face 
becomes confiderably turgid ; and the eye-lids are often fo 
much {welled, as entirely to fhut up the eyes. 
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To continue Dr. Cullen’s account: when the rednefs 

and {welling have proceeded for fome time, there com- 
mouly arife, fooner or later, blitters of a larger or {maller 
fize on feveral parts of the face; thefe contain a thin yel- 
Jowifh, or almoit a colourlefs liquor, which fooner or later 
runs out. The furface of the fkin in the bliftered places 
fometimes becomes livid and blackifh, but this livor feldom 
goes deeper than the furface, or difcovers any degree of 
gangrene affecting the fkin.. On the parts of the face not 
affected with blifters the cuticle fuffers, towards the end of 
the difeafe, a confiderable defquamation. 

Sometimes the tumours of the eye-lids end in a fup- 
puration. 

The inflammation coming upon the face does not pro- 
duce any remiflion of the fever which had before prevailed ; 
and fometimes the fever increafes with the increafing and 
fpreading inflammation. 

The inflammation ufually continues for eight or ten days ; 
and, for the fame time, the fever and fymptoms attending 
it alfo continue. 

In the progrefs of the inflammation, the delirium and 
coma attending it fometimes go on increafing, and the pa- 
tient dies apopleétic, on the feventh, ninth, or eleventh day 
of the difeafe. In fuch cafes, it has been commonly fup- 
pofed that the difeafe is tranflated from the external to the 
internal parts. But, Dr. Cullen obferves, that he never 
met with any inftance in which it did not appear to him, 
that the affection of the brain was merely a communication 
of the external affeCtion, as this continued increafing at the 
fame time with the internal. 
When the fatal event does not take place, the inflamma- 

tion, after having affeéted a part, commonly the whole of 
the face, and, perhaps, the other external parts of the head, 
ceafes. With the inflammation the fever alfo ceafes ; and, 
(fays Cullen,) without-any evident crifis, the patient re- 
turns to his ordinary flate of health. 

The fame diftinguifhed writer reprefents the difeafe as 
being not commonly contagious ; but he conceived it poffi- 
ble that it might fometimes be communicated from one per- 
fon to another ; and, he adds, that perfons who have once 
laboured under the diforder are liable to réturns of it. 

According to Cullen, the event of the difeafe may be 
forefeen from the ftate of the fymptoms which denote more 
or lefs affeCtion of the brain. If neither delirium nor co- 
ma comes on, the difeafe is feldom attended with any dan- 
ger; but when thefe fymptoms appear early in the difeafe, 
and are in a confiderable degree, the utmoft danger is to be 
apprehended. 

We have already remarked that, in cafes of eryfipelas, 
fuppuration does not frequently happen; but that when it 
does, owing to the matter not being confined by the adhe- 
five inflammation, very bad confequences follow. Wherever 
the matter {preads, it occafions under the fkin an extenfive 
floughing of the fafcie, tendons, and cellular fubflance, all 
which kind of mifchief may take place, while the flin itfelf, 
which is very vafcular and highly organized, remains unim- 
paired in its texture. This combination of fuppuration and 
mortification is more likely to happen when the eryfipela- 
tous inflammation extends toa greater depth than common, 
fo as to affe& the cellular membrane, In this ftate, as Mr. 
Hunter has well defcribed, air, matter, and floughs, are all 
produced together under the fkin, and, on handling the part, 
a ftrange feel is communicated, neither like that of a fluc- 
tuation, or a crepitation. Mr. John Pearfon very whim- 
fically, we will not fay unaptly, compares the fenfation with 
that excited by a quagmire or morafs. Frequently, the prac- 
titioner may obferve in fome opening, made either by ulcera- 

tion or the lancet, a {mall black floughy point, and, on 
taking hold of it with a pair of forceps, and drawing it out, 
he finds, to his preat furprife, that a whole mortified ten- 
don, of confiderable length, follows his inftrument. . - 

Eryfipelas is to be met with more frequently in fummer 
than winter, and more commonly in hofpitals than other 

places. Wounds of the head, oftener than any other kind 
of accident, give rife to the diforder. i 

Eryfipelas has fometimes been obferved on the fkin of 
new-born infants. Several inftances of this kind are men- 
tioned in the Medical Communications, as having occurred 
in the Britith Lying-in-Hofpital. In one of thefe ex- 
amples, the child was born with its whole face {welled and 
inflamed, the left fide being affected with a true eryfipelas. 
‘There was alfo an inflammation on the legs, feet, and left 
hand. On each tibia, there appeared an oblong flough, of a 
dark brown colour, almoft livid ; the one on the left leg was 
exceedingly large. The cure was attempted by employing 
embrocations, emollient poultices, and fomentatiens, and 
applying camphorated {pirit of wine. This child appears 
to have {wallowed the decoétion of bark with great eafe, 
as it took four ounces of it every day from the very time of 
birth. In three days the fwelling of the face and other 
parts had confiderably fubfided ; but, on the third day, a 
vefication began to form on the left cheek, and another juft 
above the eye-brow, on the fame fide. Thefe vefications 
increafed in number and fize, efpecially on the legs, where 
they extended over the whole limb. Some confectio car- 
diaca was added to the decoétion of bark, and pledgets, 
dipped in oil of turpentine, were put on all the parts affected, 
previoufly to the application of the poultice. The vefica- 
tions began to break on the fixth day, and a fanies to iffue 
from them ; yellow floughs alfo now made their appearance 
in different parts. The child feemed much debilitated, and, 
for the lait three or four days, had taken eight ounces of 
the decoétion of bark, with one dram of the confeétio car- 
diaca every twenty-four heurs. The pledgets, applied to 
the fores, were dipped in a digeftive ointment, with oil of 
turpentine, and fome cataplafm ecymino. Under this 
mode of treatment, the floughs were foon detached, and the 
child recovered. though not without the lofs of the little 
finger, two joints of the ring finger, and one of the middle 
one. 

The diftemper, which we have juft been deferibing, for 
fome time proved extremely fatal, none of the infants reco- 
vering who were attacked. However, bark is ftated to 
have aGted quite as a {pecific remedy for the difeafe, as foon 
as it was tried, and almoft all the children are faid to have 
got well who took this medicine. Mortification always 
took place in fuch fubjeéts as died; and the danger was 
recularly obferved to be the greateft in the inftances in 
which the genitals were the parts firft attacked. The 
difeafe was alfo noticed to affe&t the children of weakly 
women, and of fuch as were addi&ed to drinking fpirits. 
“To return, however, to our account of the common 

forms of eryfipelas, we have to apprife the reader, that the 
term ‘ St. Anthony’s fire,” which is fo frequently men- 
tioned by all forts of perfons, is ftri€tly applied by medical 
writers and practitioners to that fpecies of the aifeftion in 
which veficles arife wpon the furface of the {kin ; while other 
inftances, not accompanied with vefications, are named _/im= 
ple eryfipelas. é rf 

The divifion of the fubjeét, however, cannot be properly 
comprehended under tiefe two varieties ; and the generali 
of authors have found it neceflary to obferve other d 
tinGions. ‘. 

Mr. 
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Mr. Pearfon, in his Principles of Surgery, has noticed 
_the following {pecies of the complaint : 

1. The acute eryfipelas. 
2. I'he aedematofe eryfipelas. 
3. The malignant, or gangrenous eryfipclas. 
Each of thefe fpecies may be an idiopathic, or fympto- 

matic difeafe. 
Mr. Pearfon remarks, that the acute eryfipelas is moft 

commonly {een in thofe of a fanguine and choleric tempera- 
ment ; it is generally fudden in its attack, and ufually af- 
fe&ts the face. Febrile fymptoms are often prefent imme- 
diately after the acceflion of the difeafe; but they gra- 

_ dually diminifh as the eryfipelas becomes more diftinGly 
formed. Confiderable heat, and great uneafinefs, take place 
in the part affeted; the fkin is alfo of a brighter fearlet co- 
Jour than in the other f{pecies. If puftules appear, they 
are diftin&t ; but fometimes there are no vefications on the 
furface. aa 

Suppuration very rarely occurs in this kind of eryfipelas, 
and the violence of the difeafe commonly fubfides in three 
or four days ; the part then grows yellowifh, and throws 
off furfuraceous feales. The difeafe terminates about the 
tenth day. A tendernefs of the hairy fcalp will often con- 
tinue for.a contiderable time after the difeafe has difap- 
peared. ; 

' The acute eryfipelas, as we have already obferved, is 
fometimes an idiopathic affection ; frequently it is fymp- 
tomatic, or, in other words, the confequence of a wound, 
efpecially one of the head. Perfons who have once been 
attacked with the acute eryfipelas, in a fpontaneous man- 
her, are particularly liable to fuffer again from future at- 
tacks of the fame diforder. 4 

Mr. Pearfon ftates, that the edematofe eryfipelas is not, 
in general, fo fudden in its attack, nor fo fevere on its 
acceffion, as the acute eryfipelas. The difeafe increafes 
gradually, is more diffufed, and is attended with lefs burn- 
ing pain. If febrile fymptoms fhould arife, they never run 
high, nor are they of long duration; moft commonly the 
‘trength is depreffed, attended with a foft, frequent, per- 
haps, irregular pulfe. In this fpecies of eryfipelas no 
conftitutional relief is derived from the appearance of the 
local affe&tion: on the contrary, the danger increafes with 
the progrefs of the external difeafe. 

When the face is the feat of the cedematofe eryfipelas 
the whole countenance hasa bloated appearance. The red 
colour of the fkin is mingled with yellow or brown, and 
the complaint is attended with fhiverings, vomiting, and 
more or lefs difturbance of the funétions of the brain. Mr. 

earfon further remarks, that the vefications are often 
mall and numerous, and, that when they have been ex- 
pofed for a few days to the air, the countenance becomes 
“covered with a dark-coloured cruft, very much refembling 
the appearance which arifes in the confluent fmall-pox. 
Though the face is very much {welled, it is not firm to the 
touch, and eafily yields to preffure. 
_ he cedematofe eryfipelas is deemed highly dangerous, 
Patients often die, in a delirious or comatofe ftate, about 
“the feventh day, fometimes a little later. 

_ It is common to fee many people afflicted with this {pe- 
cies of eryfipelas about the fame time. Mr. Pearfon informs 
ms, that, in hofpitals, he has feen feveral perfons fuccef- 
_fively attacked with the complaint in the fame ward. Some 
_conjectures have been entertained of the diforder being con- 

ous. 
- Allages and conftitutions may be affeéted with the ede- 

_matofe eryfipelas. However, subjects weakened by age, 
_ or intemperance, are moft frequently attacked, Dropficak 

ow. a 

patients, children, and new-born infants, are alfo {cen 
affected with the complaint. 

According to Mr. Pearfon, the cedematofe eryfipelas, 
when fymptomatic, is much lefs dangerous than when 
idiopathic; but, fays this author, whenever the face is con- 
fiderably affected, the difeafe is always to be regarded as a 
ferious one, whatever be the remote caufe. On the limbs 
it is feldom dangerous, er very afllifting, unlefs treated in 
an improper way. Mr. Pearfon mentions his having feen 
the cedematefe eryfipelas make its firft appearance upon the 
face, and, by a gradual and regular progreffion, proceed 
downward to the, extremities, fucceflively appearing upon 
an inferior portion of the body, as it difappeared from a 
fuperior part. Each renewed acceffion of the complaint 
was lefs and lefs fevere, as it receded to a greater diftance 
from the part that was primarily affected. 

The malignant, or gangrenous eryfipclas, makes its firft 
appearance fomewhat like the cedematofe form of the dif- 
order. Its progrefs, however, is much quicker, Phlyfenz, 
with a livid bafe, foon occur on the fkin, together with 
gangrenous fymptoms. The difeafe, at a very early period, 
becomes attended with a fate of the conftitution, refem- 
bling that which exifts in putrid fevers. 

The gangrenous eryfipelas moftly occurs on the face, 
neck, breaft, and fhoulders: the danger of the difeafe de- 
pends very much on the ftate of the contftitution. 

When an eryfipelatous inflammation, particularly one of 
the legs has been cured, a degree of edema will frequently 
continue about the lower part of the limb for fome time 
afterwards. 

Eryfipelatous inflammation differs from phlegmon in the 
following refpeéts. The {welling is lefs prominent; and is 
never diltinétly circumferibed. ‘The {kin often has the 
appearance of being fcorched, or burat. ‘The rednefs is 
quite circumfcribed, has a very determinate edge, is 
frequently tinged with yellow, and, on being touched 
with the end of the finger, a white fpot is produced for a 
fhort time in the place where the preffure was made. The 
pain is not of the lancinating, throbbing kind, which attends 
phlegmonous inflammation; but is fuch as caufes a fenfation 
of a great heat and burning in the part, together with a 
violent degree of itching. ‘The part affected does not pre- 
fent the feel of, what {urgeons underftand by, tenfion; but 
only feems to the touch as if the fin were alittle thickened, 
Except in the acute eryfipelas, there is no hardnefs of the 
pulfe, asin cafes of phlegmon, and inftead of being attended, 
as the latter affection, with rather an increafe of ftrength, 
eryfipelas is almoft always accompanied with more or lefs 
debility. 

With refpe& to the caufes of eryfipelas our knowledge ie 
very imperfect, and every obfervation on this fubje& muft 
be received with doubt. We do not mean to ftate, that 
the remote caufes are not very often fufficiently obvious. 
We frequently have occafion to remark, in the practice of 
furgery, that certain punctured wounds, and injuries of the 
external parts of the head give rife to eryfipelas. Indeed, 
we may fate, as a general remark, that the fame clafs of 
irritations, termed remote caufes, which in one conftitution 
would occafion phlezmonous inflammation, in another 
would excite eryfipelas, What is far more difficult of in- 
veltigation, is the canfe why eryfipelas fhould take place 
rather than common inflammation ; in other words, tl eexact 
particularity, to which the origin of eryfipelatous inflamma- 
tion is to be afcribed, is involved in much more ob{curity, 
Sometimes even the remote caufe cannot be difcovered, 
the affection having the appearance of originatiag in a {pon- 
taneous manner, 
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. It was one of the ancient doétrines, eftablifhed by Galen, 
and maintained down to the prefent time, that what is 
underftood by a bilous habit is particularly fubjeét to eryfi- 
pelatous inflammation. Many parts of the writings of the 
celebrated Pett, the experienced Richter, and other noted 
modern writers, evince their belief in this opinion. 

Weak and irritable conttitutions appear to us to be moft 
fubjeét to eryfipelas; while ftrong, plethoric perfons mott 
frequently undergo common phlegmonous inflammation. 
We think, that there is every reafon to believe, that, in 
general, eryfipelas is intimately dependant on the {tate of 
the conftitution, or on fome peculiarity of temperament. 
This opinion is fomewhat confirmed by the fact, that while 
perfons, who lead drunken, intemperate lives, are particu- 
larly often afflicted with eryfipelatous inflammation, in con- 
fequence of local injuries, other people, who lead more 
regular lives, generally have phlegmonous inflammation after 
fimilar injuries. 

It muit be admitted, however, that eryfipelas occafionally 
makes its appearance in conftitutions with which we can 
find no evident fault. Indeed, Hunter feems to have con- 
fiderable reafon for his inference, that the affection may, in 
jome inftances, be altogether independent of conftitutional 
eaufes, fince it is the common courfe of the difeafe to be 
actually getting well on one fide as faft as it is fpreading on 
another. 

If we can fometimes aflign particular circumftances, which 
operate as caufes conducive to eryfipelas, it is all that we can 
hope todo. ‘I’o trace the proximate caufe in every example 
which prefents itfelf, is far beyond our pretenfions; neither do 
we believe that it is to be done by the powers of human re- 
fearch. We might adopt the language of Cullen, and talk 
of eryfipelas depending “on a matter generated within the 
body, and thrown out, in confequence of fever, upon the 
furface of the body.?? We might alfo join Mr. Pearfon in 
reprefenting eryfipelas as being fometimes the ‘ critical 
termination of another difeafe,.fuchas obftru€ted menftrua- 
tion, quartan ague, fupprefled fuppuration, fpafmodic and 
convullive difeafes.”? However, we fhould fhew juft as 
much devotion for truth, were we to offer any other wild, 
wague fuppoiitions, unfupported by rational evidence. 

Lefs, afpiring in our attempts, we fhall only aim at 
pointing out circumftances which feem to a& as caufes, 
conducive to the diforder, in fome inftances. If many 
wonien of temperate lives, and young children, are occa- 
fionally affeéted with eryfipelas, as they undoubtedly. are, 
the fatt only proves, that there are other caufes befides 
intemperance which may be concerned in giving rife to the 
complaint.. The fources of the difeafe mutt, we believe, 
en fome occafions, be regarded as among the mytterious and 
inacceflible fecrets of nature. When drunkennefs and other 
Kinds of intemperance are affigned as caufes conducive to 
eryfipelas, it is not meant that they are exclufively fo. 
There are, probably, hundreds of other caufes in exiftence, 
though we may not be able to detect them. 

With regard to women of temperate regular lives, and to 
children being occafionally affeGed with eryfipelatous inflam- 
mation, the fact cannot be called in queftion, But, itill, 
no. experienced man will contend that fuch fubjeéts are 
attacked with eryfipelas, on meeting with local injuries, 
half fo freque: tly as perfons with conftitutions impaired by 
any Rind of intemperance, habits, or modes of life. 

Richter and fome other writers, have déferibed eryfipe- 
las as depending very much on a fuppreffed ftate of the 
perfpiration; but we are inclined to think that they have 
afcribed the importance of a caufe to a mere effect. of the 
fever, with which eryfipelas. is.connected. 

Treatment of the acute, or phlegmonous eraloclahiwa Ty 
fpecies of the difeafe being commonly attended with a full 
and frequently.a hard pulfe; the blood drawn fhewing 
upon its furface the buffy coat to be feen in all inflamma~ 
tory complaints; and laftly, the {welling of the eyelids,. 
frequently ending in fuppuration; there can be no doubt, 
that the affection fhould be treated very much in the fame 
manner as phlegmonous inflammation. Blood-letting, 
cooling purgatives, and every part of the antipblogiftic 
regimen, are advifed by Cullen, who affirms, that his ex- 
perience had confirmed the fitnefs of this method of cure. 

The evacuations of blood-letting and purging are to be 
employed, more or lefs, according to the urgency of the 
fymptoms, particularly the febrile ones, and thofe which 
mark an affection of the brain. 

Although Mr. Pearfon mentions general and topical 
bleeding as being indicated in the treatment of the acute 
eryfipelas, yet he obferves, that cafes very rarely occur in 
large towns where bleeding is at all admaithble, and a repe- 
tition of the operation can very feldom be proper. 

Profeflor Richter ftrongly praifes the good effet of eme- 
tics on eryfipelas; but fome other writers; probably in 2: 
ftrain of ignorance; or prejudice,, reprefent fueh medi 
eines as having fometimes occafioned fatal’ confequences. 

Another indication is to promote a gentle degree of pe. 
fpiration. For this purpofe, we may. exhibit fmall dofes af 
the antimonium tartarifatum, or the pulvis ipecacuanha: 
comp., xther vitriolicum; faline draughts with volatile: 
alkali, &c.. 
_ Opium and camphor are alfo proper remedies for allaying 
irritation, = 

Whoever has been in the habit of confulting the writings 
of feveral celebrated medical authors, will perceive that 
they place great reliance in bark, as a medicine tending very~ 
powerfully to check and cure eryfipelatous inflammations, 
When we mention Mr. John Hunter among fuch authors, 
our readers will be inclined, perhaps, to fufpeet that there- 
mutt be fome foundation for the repute into which this me- 
dicine has rifen for the complaints under confideration. 
However, we mutt confefs. our own belief, that bark gained: 
credit for its good effects on eryfipelas entirely in confe- 
quence of the genera! enthufiafm which once depiéted it as 
a. cure for almolt every difeafe of the human frame. The 
fentiment is corroborated, if not confirmed, by the faét,. 
that the beft modern practitioners feem now to confider bark. 
no longer of eminent fervice in cafes of acute eryfipelas. 

With refpe& to local applications, in thefe inftances, fe-. 
veral kinds have been ufed by different praCtitioners. Cold 
aftringent lotions, oily fubftances, rubefacients, farinaceous,, 
or earthy powders, and emollient poultices, have all been, 
tried. As-far as our experience extends, the lotio aque li- 
thargyri acetati is as good an application as.can be made to 
a part dffefted with the acute {pecies of eryfipelas. How- 
ever, it becomes us to apprife the reader, that the majority of 
medical writers beitow the greateit praife on the copa 
ment: of dry mealy powders, fuch as flour, ftarch, &c. for 
topical remedies, with which the inflamed part.is to be co- 
vered, 

Mr. Pearfon, ftrangely enough, fpeaks in favour of rube- 
facients, as if the fkin were not already reddened enough 
by the difeafe; but referves his higheft recommendations tor 
mild warm poultices. Let the {urgeon, however, confidér 
the ill confequences and terrible mifchief which always oc- 
cur when fuppuration fupervenes, and let:him beware. of the 
injudicious plan of promoting the latter event. 

Treatment. of the edematofe eryfipelas.—In this cafe ‘to- 
pical bleeding may be praétifed ; but venefetion is 
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ever allowable. The bowels thould be kept open with fa- 
“Tine purgatives of the mildeft defcription, and a gentle per- 
 fpiration ought to be excited, by means of {mall dofes of 

‘tartarifed antimony, the pulvis tpecacuanha comp., &c. 
For the purpofe of appeafing pain and irritation, the prac- 
titioner may prefcribe camphor, opium, zther, &c. 

When the patient’s conititution is in a debilitated \con- 
dition, tonics are indicated, together with the moft nourifh- 
ing food. Bark, wine, porter, brandy, the confectio are- 
matica, may now be found of the utmoft-fervice, 
. Treatment of the malignant or gangrenous eryfipelas.— 

‘Little need be faid here on this fubje&, as the mode of treat- 
ment is the fame as that of mortification in general. See 
GANGRENE. 

The grand objects are; to fupport the patient’s ftrength ; 
to cover the parts affeted with emollient poultices ; to 
foment them two or three times a day with a decoétion of 
‘poppy-heads; to make depending openings for the efcape 
of the matter and floughs; and remove the dead parts, as 
foon as it can be done without occafioning the leait irrita- 
tion and pain. 
We have frequently feen the gangrenous mifchief fo 

extenfive in thefe cafes, that amputation of the limb was 
the only means of faving the patient from deftruétion. 
‘See Richter’s Anfangfgrinde der Wundarzneykuntt, 
Band i. Won der Rofe. Pearfon’s Principles of Surgery. 
Cullen’s Firft Lines of the Praétice of Phyfic. Cooper’s 
Firtt Lines of the Practice of Surgery. 

' ERYSIPHE, in 4ericulture, a term:applied by fome to 
‘that vegetable difeafe generally known by the name of 
mildew. See Mitprw. 

ERYSTHIA,,. in. Ancient Geography, a town of the 
‘jfland of Cyprus. Steph. Byz. 

ERYTHEIA,,. an ifland of Iberia, in the oceam, Ac- 
cording to Strabo, it was feparated from the continent by 

‘a large ftrait of a ftadium, or, according to Pliny, of 10a 
‘paces. It wasnear Gades. Its name was derived from the 
“Pheenicians,, who, having inhabited the banks of the Ery- 
‘threan fea, came to fettle here. It was alio called Aprodi- 

t fiass or the ifle of Venus, and the ifleof Juno. See Gapes. 
ERYTHEMA, in Surgery, (from «,v0:, red.) The 

eelebrated Cullen diftinguiflied two claffes of eryfipelatous: 
inflammations. When the difeafe was an affeétion of the 
fkin alone, and very little of the whole fyftem, or when the 

affection of the fy{ftem was only fymptomatical of the exter- 
“nal inflammation, he called the difeafe ery/hema ; but when. 

the external inflammation was an exanthema, and fympto- 
matical of an affection of the whole fyltem, he named the 

 difeafe ery/fipelas, which fee. 
' «An Erythema,. Rofe, or St. Anthony’s Fire, (fays 
Dr. Cullen) is an inflammatory affection of the fin, with 
hhardly any evident {welling ; of a mixed, and not very 
bright red‘ colour; readily difappearing upon preffure, but 
uickly returning again ; the redvefs of no regular cireum- 

_ feription, but fpreading unequally, and continuing almolt 
 conttantly to fpread’ upon the neighbouring part ; with a 
_pain like to that: from burning ; produeing blifters, fome- 
times of a {mall, fometimes of a larger fize, and always 

. 

ending in a defquamation of the fearf-fkin, fometimes in. 
gan rene.’’ . 
. e need not-enlarge on the fubjeé of erythema, in. the 
- fenfe of an eryfipelas not originating from a conititutional 
- affeétion, as every ufeful information, concerning eryfipela- 
tous inflammations in general, is to be found in the article 
 Erysirecas. oH, Hk 
The chief a which we have in view in the prefent 
part of this work. is to defcribe a particular affeGtion of the 
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fkin, named, in confequence of its being. occafioned by thie 
ufe of mercury, the mercurial erythema, or eczema. 

It was perhaps, for the firft time, diftin@ly noticed and 
deferibed by Mr. Benjamin Bell in his Treatife on the 
Venereal Difeafe. “ It is not an uncommon effeé of 
mercury (fays this author) to excite an eruption upon the 
furface of the body. In fome, this appears as a miliary 
rafh, fomewhat refembling meafles; while in othérs it is 
confiderably elevated, and feems to be produced by a ferous 
effufion between the cutis and fearf-fkin. In tome the 
eruption is partial, being confined to particular fpots; while 
in others it prevails generally over the whole body. 

“This eruptiun, or efHorefcence, is not attended with 
pain; but the heat and itchinefs which accompany it are, 
in fome inftances, fo diltrefsful, that it keeps the patient at 
all times very uneafy, and deprives him entirely of reit. 

«¢ The remedies, (obferves Mr. B. Bell) which I have 
found to anfwer the beft, are the internal ufe of opiates, 
conjoined with the application of flour or flarch-powder to 
the parts affeéted. The fkin is kept fufficiently cool and 
ealy by one or the other of thefe powders being from time 
to time freely applied’ to the eruption ; and, by a proper 
exhibition of opiates we fecure reft during the night. In 
fome infkances, however, we are obliged to avoid the ufe of 
opiates ;: for although they may anfwer the purpofe of pro+ 
curing fleep, they tend evidently to increafe the heat and 
itchinefs of the eruption. We find, indeed, that, in fome 
conftitutions, opium excites an uneafy itchy fenfation over’ 
the whole body, even where an eruption has previoufly 
taken place: and it is, perhaps, with fuch patients only, 
that it cannet be employed in the treatment of this eruption. 

“ ‘The eruption to which I allude, (adds Mr. Bell, ) ap- 
pears to arife entirely from the effect of mercury upon the 
{yitem ; but it does not feem to depend upon any particns 
lar preparation of the remedy. It takes place indifcrimately 
from all of them; and not more readily from unétion than 
from thofe preparations that are ufed internally.” See a 
Treatife on Gonorrhza Virulenta- and Lues Venerea; by 
B. Bell, vol. ii: p. 228. 

Since this gentleman publifhed the foregoing work, the 
mercurial erythema has:excited confiderable attention, and 
feveral writers, wiz. Drs. Moriarty, M‘Mullin, and Speus, 
and Meffrs. Aliey and Pearfon, have endeavoured to render 
our knowledge of the fubje@ more extenfive- 4 

Dr. MMullin judicionfly obferves, that eruptions of 
various kinds are very common fymptoms of fyphilis, but, 
avery unufual effect of mercury. Hence, until the real na- 
ture of the mercurial erythema was afcertained, whenever 
the affe€tion occurred in patients undergoing a mercurial 
courle for fyphilitic complaints, it was naturally enough con- 
fidered as an anomalous form of lues venerea. The mercury 
was confequently pufhed to a greater extent, in proportion 
to the violence of the fymptoms, and from the caufle of 
the difeafe being thus unconicioufly applied for its removal, 
it conld not fail to be aggravated, and hurried on to a fatal’ 
termination. At length, the obfervation of this fa€t, and 
of another truth, that a fimilar eruption did fometimes ap- 
pear in patients who were ufing mercury for other com- 
plaints, and in whom no fufpicion of fyphilis could be en- 
tertained, led to the important difcovery that the eruption 
was entirely an effect of mercury, and not at all connefed' 
with the original difeafe. 

Dr. M‘Mullin imputes the firt explanation of the nature 
of the mercurial erythema to Drs. Moriarty and Spens, 
and Mr. George Alley, all which writers publifhed in. the 

‘courfe of the fame year, wiz. 1804. However, the paflage 
which we have quoted above, from Mr..B. Bells work on 
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the venereal difeale, clearly evinces that though the above 

gentlemen have undoubtedly great merit in haying increaf-d 
our information concerniug the difeafe, yet the latter writer 
had noticed the affetion before them. Indeed, Dr. Spens 

has had the liberality to make this acknowledgment him- 

felf. 
According to Dr. M*Mullin, the different. appearances 

which this dileafe affumes, from its feverity and duration, may 
be beft underftood by deferibing it as confilling of three dif- 
tin flages. The firft ftage, fays this gentleman, com- 

mences with languor, lailitude, and cold fhiverings. Thefe 

fymptoms are fucceeded by increafed temperature of the 
body, quick pulle, naufea, head-ach, and thirft. The pa- 

tient is troubled with a dry cough, and complains of diffi- 

cult refpiration, anxiety, and fenfe of ftrifture about the 

precordia. The tongue is ufually moilt, aud covered with 

a white glutinous flime. It fometimes appears clean 

and ofa bright red colour in the centre, while the margins 

remain foul, 
with afenfe of prickling, not unlike the fenfation expe- 

rienced from the application of nettles, The belly is 
generally coftive ; but a diarrheea is often produced by very 
flight caufes. hs 

To continue Dr. M*Mullin’s defcription: on the firft, 
or fecond day, an eruption moft commonly appears, the 

colour of which is either dark or bright red. The papule 

are at firft diftin& and elevated, very much like thofe which 
oceur in rubeola. Sometimes, but not often, the eruption 

appears like urticaria, and in fuch inftances the difeafe is 

obierved to be very mild. The papuie very {peedily rua 

together in fuch a manner as to form a fuffufed rednefs, 

which difappears on preflure. In moft cafes, it firft begins 
on the fcrotum, wmfide of the thighs, fore-arm, or where 
mercurial fritions have been made, and the fkin of the 
parts affefted becomes confiderably {wollen.  Initances 
have alfo been feen in which an eruption of a purplifh co- 
Jour, avid accompanied by papule, has fuddenly diffufed it- 
felf over the whole body. (See Moriarty on Lepra Mercu- 
rialis.) Dr. M‘Maullin remarks, however, that the latter 

form of the affeGtion may be confidered as uncommon. — In 
every inftance which Dr. M‘Mullin has feen the eruption 
was at firft confined to a few places, and thence gradually 
extended, until the different portions of the eruption had 

united. The papulz were alfo rough to the feel. But, in 
fuch cafes as refemble urticaria, many minute veficles, inter- 

fperfed among the papule, and containing a ferous fluid, 
make their appearance from the very firft. Contrary to 
what happens in moft difeafes, accompanied with cutaneovs 
affeGtions, the febrile fymptoms. are much aggravated, and 
continue to increafe, after the eruption is complete. The 
pulfe in general beats from 120 to 130 in a minute, the 
thirft continues urgent, and the patient, who is extremely 
refllefs, feldom enjoys quiet fleep. Dr. M*‘Maullin further 
informs us, that when the eruption has continued in this 

manner, for a certain period, the cuticle begins to peel off 
in thin, whitifh, feurfy exfoliations, not unlike thofe ob- 

ferved in rubeola. This defquamation firft begins where 
the eruption made its earlieft appearance, and in this order 
fpreads to other parts. About this period the fauces be- 
come fore, the tongue {wells, and the eyes appear fomewhat 
inflamed. 

The duration of this ftage is very various ; fometimes it 
continues from ten to fourteen days, and in other cafes it 
terminates in half that time. When the difeafe has ap- 
peared in its mildeft form, the patient recovers immediately 

- after this defquamation, a new cutiele having formed under- 

neath, When the difeafe is fevere, however, he has only 

The {kin feels unufually hot and itchy, . 

experienced the fmalleft part of his fufferings,. and the fkin 
now affumes anew appearance, which Dr. M‘Mullin has 
confidered as the fecond flage. 

This author reprefents the fkin as appearing at this pe- 
riod as if ftudded with innumerable minute veficles, which 
are filled with a pellucid fluid. Thefe veficles (he pairs) 
may be expected, if the patient, at the clofe of the fir 
ftage, fhould complain of increafed itching, and a fenfe of 
a burning heat in the parts, from which the cuticular exfo- 
liations fae fallen. he veficles fometimes remain for a 
day or two; but in general they are burft immediately after 
their formation, by the patient rubbing the, parts, in or- 
der to relieve the troublefome itching which he fuffers. A 
ferous acrimonious fluid is difcharged. which poffeffes fo 
difagreeable an odour, that it induces naufea in the patient 
himfelf, and thofe who approach his bed-fide.. The {mell 
is faid to be fo peculiar, that it can be eafily recognifed 
by any perfoa who has once perceived it.. Dr. M‘Maullin 
ftates, that this fluid is poured out moit copiouily from the 
{crotum, groin, infide of the thighs, or wherever the fkin 
forms folds, and febaceous glands are moft numerous. The 
ferous difcharge from the veficles forms, with the cuticle, 
incruftations, which Dr. M‘Miullin regards as the criterion 
of the third or lait ftage. : 

The fame writer obferves, that the crufts are generally 
very large, and when detached retain the figure of the 
parts from which they have fallen. Their colour is in 
general reddifh, but it fometimes appears dark and dirty. 
Dr. M‘Mullin conceives, that this period of - the difeafe 
might be termed, with mueh propriety, the ftage of de- 
cruftation, in order to diftinguifh it more fully from the de/- 
guamation, which has been already noticed. When. the 
{tage of decruftation appears, the fauces become more af- 
fected, the eyes intolerant of light, and the tarfi_ tender, 
inflamed, and fometimes turned inward. The crufts formed 
on the face, as in other parts of the body, before falling off, 
break fo as to leave cracks and fiflures, which horridly de- 
form the countenance ; and in confequence of the great 
{welling of the face the-eye-lids are alfo completely clofed. — 
The back and hairy fcalp are faid to be the parts moft back- 
ward in becoming affected, and, according to Dr. M‘Mul- 
lin’s account, they even fometimes efcape entirely in very 
fevere cafes. 

In this ftage of the mercurial erythema the patient is 
under the neceffity of avoiding every kind of motion, on 
account of the pain which it occafions, and which he com- 
pares with fuch a fenfation asone may fancy would be pro- 
duced by a cracking of the flefh. The cruftsalfo fall off in - 
fuch abundance, that the bed feems as if flrewed with the 
cones of hops. : 

While the eruption is only making its appearance in one 
place, it may have attained its moft advanced form in another 
part, fo that all the different ftages of the difeafe may be 
prefent at one time, in the fame, individual. 

Typhus prevails throughout the whole courfe of the— 
compiaint ; but, what is curious, the appetite continues in 
moft cafes unimpaired, and fometimes is even voracious. 

Dr. M‘Mullin alfo remarks, that when the catarrhal 
fymptoms have continued during ..the progrefs of the com- 
plaint, they are particularly aggravated in the advanced 
ftage of the cafe. The anxiety and. pain in the breait are 
likewife ftated to be very fevere, attended with cough and 

_ bloody expetoration, the patient invariably feeling languid © 
and dejeéted. The pulfe becomes frequent, feeble, aad _ 
irregular ; the tongue black and parched ; and, at length, 
diarrhoea, delirium, convulfions; gangrene of the furface of 
the body, and death, enfue. 5 
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The mild form of the difeafe only goes through the firft 
- ftage, and ends, as we have already defcribed, in a flight 

def{quamation, after a few days. When the affection is fe- 
vere, however, it is often protraéed more than two months, 
every flage of the eruption continuing proportionably 
longer ; and when, inthis manner, it has run its courfe, it 

repeatedly breaks out on the new furface, and pafles 
through the fame tages. 

' For the preceding hiltory of the fymptoms of the mercu- 
rial erythema, we feel ourfelves highly indebted to Dr. 
M«Mullin. See Edinburgh Medical and Surgical Journal, 

vol.if. p. 25, Sc. ; 
With the exception of one cafe, which Dr, Rutter has in- 

ferted in the eighteenth number of the journal juft now 
mentioned, we have no inftance recorded, in which the pre- 
fent diforder originated, without the patient being under 
the influence of mercury. Whether Dr. Rutter’s example 
is to be confidered as the fame itentical difeafe as the one 
which we have been defcribing, we fhall not undertake to 
inveltigate. We fhall only obferve, that fince it is very 
poflible to miftake other complaints for the real mercurial 
erythema,_ we do not confider one fclitary fad, refting on 
the judgment of an individual, who might differ in opinion 
concerning the nature of the difeafe, with the next medical 
practitioner confulted, a fufficient ground for implicitly be- 
leving, that fuch a difeafe as the mercurial erythema can 
be produced quite independently of the ufe of mercury, 

In certain habits, every preparation of mercury, and 
every form of employing this medicine, feem capable of 
bringing on the difeate. As the complaint was firft taken 
notice of in patients who were afflitted with fyphilis, it 
was fuppofed to be an anomalous form of the venereal dif- 
éafe. But, at laft, the repeated appearance of the eruption 
in perfons exempt from all fufpicion of having any fyphi- 
litic fymptomis, made furgeons convinced, that what is now 
commonly named the mercurial erythema had nothing ve- 
nereal in its nature. However, fince few out of the great 
number of patients, continually employing mercury, are af- 
fliGed with this erythema, medical writers have attempted a 
further explanation of the difficult fubje@Q of caufes, by 

‘ftating, that the mercurial erythema only takes place in fuch 
patients as have a certain undefcribable peculiarity of confti- 
tution. The contemplative reader willat once perceive, that 
this is a vague and an unphilofophical mode of accounting 
for the production of the difeafe, as the fame forry kind of ex- 
planation may be generally adopted in regard to every dif- 
order, the immediate caufe of which is totally unknown. 
Ts it not a greater mark of prudence and good fenfe to con- 
fefs our ignorance, under thefe. circumftances, than to offer 
fiatements, wifhing them to be confidered as explanatory, 
while they do not convey any information whatever on the 
fubje& ? J 

It has been fuppofed by fome, among whom is Dr. Gre- 
ory of Edinburgh, that the application of cold to the 
Ee. while under the influence of mercury, is abfolutely ef- 

tial to the produétion of the diforder under confideration. 
' Notwithitanding there can be no reafonable doubt that 
the mercurial erythema is commonly excited by the ufe of 

reury in fome form or another, yet it appears from what 
Mr. Pearfon has ftated, that the difeafe is not always exaf- 
perated by a perfeverance in the employment of the medi- 
cine. On fome particular occafions, when this gentleman 
Ts it to be of great moment to continue the mercurial 

ions, the eruption neither fpread,univerfally, nor was it 
aterially increafed. The patients, however, did not get rid 

of the rah till the mercury was difcontinued. 
“We have already noticed the opinion of Dr. Gregory 
* 

and fome other praétitioners, that expofure of the body to 
cold, at a time when the fyitem is under the influence of 
mercury, is abfolutely neceffary for the produétion of the 
mercurial erythema. Mr. Pearfon feems to entertain a very 
different fentiment ; for, he obferves, that he is not aware 
of any other caufe, than the action of mercury on a parti- 
cular kind of conftitution being concerned. He acquaints 
us, that he has feen this cutaneous difeafe occur in: private 
practice as well asthe Lock hofpital, where the ftrifteft at- 
tention has been paid to the temperature of the apartment, 
to regimen, and to perfonal cleanlinefs. He has had no 
reafon to believe that any one feafon of the year is more 
conducive to the difeafe than another; and he flates that 
free expofure to the air, either in winter or fummer, has not 
the leaft perceptible effet in exciting the eruption. 

Mr. Pearfon, as a general rule, recommends the employ- 
ment of mercury to be immediately left off on the firft ap- 
pearance of the eruption; and though he feems to admit 
that the affection may be relieved by remedies, yet he is 
doubtful whether any plan of treatment has the power of 
interrupting its regular courfe, or abridging its duration. 
Mr. Pearfon would by no means with to infinuate, however, 
that the patient may not derive confiderable benefit from 
medical afliftance ; his fufferings (he owns) may be greatly 
mitigated ; many inconveniences may be remedied; his 
ftrength may be fupported ; and, in fhort, (fays Mr. Pear- 
fon,) he may be fo conduéted through the difeafe, that his 
general flate of health fhall not fuffer any material or per- 
manent injury. 

It is not enough to difcontinue the employment of mer- 
cury. In large hofpitals, and particularly fuch as are ap- 
propriated to venereal cafes, the patient fhould be immedi- 
ately removed from thofe wards which may have their at- 
mofphere vitiated by the breathing of perfons charged in 
general with mercury. 

In the early itage of the mercurial erythema, Mr. Pear- 
fon recommends {mall dofes, of antimonial powder, with fa- 
line draughts, or elfe the ammonia acetata. A gentle pur- 
gative fhould be given every three or four days, and opium 
1s proper for appeafing the pain and irritation, and procur- 
ing fleep. Sometimes, fays Mr. Pearfon, opium mixed 
with camphor, or Hoffman’s anodyne liquor, will have a 
better effeG4 than when adminiftered alone. When the 
difcharge is no longer ichoreus, and the tumefaétion is fub- 
fiding, the fame furgeon preferibes the liberal exhibi- 
tion of farfaparilla and bark. He has alfo thought, that 
the general fenfe of uneafinefs has been leffened by the 
vitriolic acid, which proves at the fame time grateful and 
refrefhing. 

The diet fhould be of a light and nourifhing quality ; but 
no fermenting liquors can be prudently allowed till the 
defquamation of the cuticle is fomewhat advanced. 

In order to diminifh the pain arifing from the irritation 
of the fkin, the warm bath may be ufed as often as the 
patient’s flrength will permit. His linen and theets, which 
are foon rendered hard and {tiff by the dilcharge, fhould 
be very frequently changed. Mr. Pearfon is alfo in the 
habit of covering every part, where excoriations occur, 
with a foft mild cerate, made of litharge platter, yellow 
wax, and olive oil. This application is to be thickly 
{pread on rallers, by which means it may be conveniently 
put wherever it is needed. The drefling fhould be changed 
twice a day. 

Dr. M‘Mullin has noticed, that, though in the early 
ftage of the mercurial erythema, diaphorecies are indicated, 
et the bowels are fo irritable, that fuch medicines can 
carcely be employed. Tor the fame reafon, he recom. 

mends 
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mends us to be very cautious in giving mineral acids, ripe 
fruits, &c. ‘Ihis gentleman approves of the patient being 
kept in rather a warm temperature, and in a place where 
he can derive the advantage ef a quick circulation of air, 
The bowels being weak, Dr. M‘Mullin advifes us only 

to employ the mildett purgatives, when medicines of this 
clafs are required. 

With regard to the topical treatment, the latter gentleman 
fays, that folutions of fulphate of zinc, and acetite of lead, 
fulphur ointment, and the decoétion of oak-bark, have all 
been tried, but without any particular good, and he feems 
to prefer {prinkling the parts with powdered {ftarch. To 
allay the cough and forenefs of the fauces, he advifea mu- 
cilazinous mixtures, containing a fmall proportion of opium. 

When the incruftations become general, the fever al- 
ways aflumes more of the typhoid type. a this flage 
bark has been ufually prefcribed, with a view of fupporting 

the ftrength; but Dr. M*Mullin remarks, that this medicine 
can never be given in fufficient quautity, owitg to its 
affecting the ftomach, or occafioning diarrhea, In fome 
inftances, he obferves, the cold infufion, conjoined with 
aromatics, has been beft retained, and a little opium may 

He added to the dofes. Opium, which this gentleman 

defcribes as improper in the firft itage, may now be taken 
without any rifk of unpleafant confequences. He {flates, 

that wine is the beft remedy in this ttage of the difeafe. 
Porter and diluted fpirit are alfo proper, and the thirft mult 

be affuaged with whey, light broths, and nourithing drinks 

ofevery kind. Owing to there being now a large extent of 

the {kin in an excoriated ftate, the patient cannot at this time 

generally bear warm bathing, which often brings on a ftate 

of fyncope, and all that can be done is to wafh the parts, in 
the moft tender manner, with tepid water. 

For the ophthalmia tarfi, the unguentum zinci vitriolati 

i$ recommended, and the linimentum aqne calcis is faid to 

relieve mot effeGtually the pain which makes the patient 
feel as if his flefh were cracking. 

We fhall conclude this BA with advifing the reader, 

who withes to be perfely acquainted with the fubject of 
mercurial erythema; to confult B. Bell’s Treatife on Gonor- 

rhoea Virulenta and Lues Venerea, vol. ii. p. 228. Pearfon 

on the Effeéts of various Articles in the Cure of Lues Venerea. 

Edit. 2. p. 165. An Effay ona Peculiar Eruptive Difeate 

arifing from the Exhibition of Mercury, by G. Alley, 

Dublin, 804. A Defcription of the Mercurial Lepra, by 

Dr. Moriarty, Dublia, 1804. Hiftory of Three Cafes of 

Erythema Mereuriale, by DrySpens, 1 Edinb. Med. and 

Surgical Jouraal, vol.i. p. 7. Effay on Erythema Mercuriale, 

by Dr. M‘Mullin, in Edinb. Med. and Surgical Journal, 

vol. ii. p. 25. Cafe of Erythema not occalioned by Mer- 

cury, by John Rutter, M, D. in Edinb. Med, and Surgical 

Journal. vol. v. p. 143. 
ERYTHRA, in Ancient Geography, a town of Greece, 

in Beotia. Pliny. It was fituated near mount Citheron, 

according to Euripides, Some authors place it in the territo- 

ry of Platza, to the eaft of this town.—Alfo, a town of 

Greece, in Theffaly, fituated upon the river Erypzus, ac. 

cording to Strabo —Alfo, a town of Greece, in Ctolia, 

near Eupalium.—Alfo, a town in the ifle of Cyprus, called 

Paphos.—Alfo, one of the twelve towns of Afia Minor, in 

Jonia, according te Pliny Strabo fays, that it gave name 

to the Erythrzan Siby}]. He fays alfo, that it had a port, 

ealled Cyffus, in which were four ifles called Hippi. This 

town was built by Nileus, the fon of Codrus. In the 

2own was a temple of Hercules, one of the moit ftately edi- 

ficrs in all Afia. Erythre took part, on all occafions, with 

the Romans, who sewarded its fidelity with ample privi. 
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leges, and confidernbly enlarged its tondtere, Tt is now 
a village, named Krethri-~~Alfo, a town of Africa, in Li 
ya. scab 
ERYTHREA, in Botany, spuS;ainy red, a name given 

by Renealm to the Chironia Ceutaurium, (Gentiana Cea- 
taurium of Linneus), on account of its red colour, unu~ 
fual in the Gentian tribe. This writer controyerts the uni- 
verfally received opinion of its being the xz/iavgiov psxpor of 
Diofcorides, becaufe the latter is faid to prefer watery fi- 
tuations. But neither this, nor indeed any other of his ar- 
guments, is of much weight; for the Chirgnia Centaurium 
aften occurs in low and wet places, and according to Dr, 
Sibthorp is very frequent throughout Greece. Chironia 
Jpicata, which Diofcorides would hardly diftinguith from it 
always grows in marfhy {pots, and is found on thecoakts of, 
Greece, as may allo Cihironia pulchella, though fcarcely 
diflinguifhed by any body from the common kind when Dr, 
Sibthorp vifited that country, and therefore net noted by 
him. 
ERYTHRZEAN Sea, in Ancient, Geography, is the an- 

cient name of the Red Sea. Indeed, the ancients gave this 
name tothe whole expanfeof water that extends from the coait 
of Ethiopia to the ifland of Taprebana. This appellation 
was probably derived from Edom or Efau, whofe defcend- 
ants were called Idumzans, and inhabited the northern part 
of Arabia, The Idumzans navigated upon the Red fea and 
the Perfian gulf, and alfo upon the Indian fea, and the oriental 
name Idumzean fignified- red. Whence the fea ofthe Idu- 
means was called the Red fea, and the Erythrzan fea. 

Eryturaan Sibyl, See Sinyt. 
ERYTHREAN, an appellation given to Hercules, 

from a temple which he had at Erythres, in Arcadia. 
ERYTHRINA, in Botany, from tpvip0s, red, on account 

of the fcarlet fowers, whence alfo it is called Coral-tree, 
Linn. Gen. 365. Sehreb. 486, Willd. Sp. Pl. v. 3. 912. 
Mart. Mill. Did. v. 2. Juff. 356. (Corallodendron ; Tournef, 
t. 446.) Clafs and order, Diadelphia Decandria. Nat. Ord. 
Papilionacez, Linn, Lasumiualh, Juff, 

Gen, Ch. Ca/, Perianth of one leaf, entire, tubular; 
its margin, more or lefs two-lobed ; its bafe on the lower 
fide furnifhed with a honey-bearing pore, Cor, papiliona- 
ceous, generally of five petals ; ftandard much the longett, 
lanceolate, afcending, its fides bent downwards ; wings mi- 
nute, fomewhat ovate, {carcely longer than the calyx, and 
hardly reaching beyond the claw of the ftandard; keel 
ftraightifh, ufually about the length of the wings, fome- 
times longer, of two petals either feparate or united, notched 
at the end. Svam. Filaments ten, uncgual, united below 
intoa tube, flit at the upper edge, a little incurved, half as 
long asthe ftandard, one of them occafionally feparate ; an~ 
thers ten, oblong, Pi. Germen fuperior, ftalked, awl- 
fhaped, tapering into an awl-fhaped ftyle, as long as the 
ftamens; ftigma terminal, fimple. Peric. Legume very 
long, protuberant from the feeds, pointed, of one cell, Seeds 
feveral, kidney-fhaped, a 

Eff. Ch. Calyx two-lobed, ftandard much longer than the 
keel, Wings minute, Legume cylindrical, with many 
convex feeds. j 

Obf. E. herbaceahas the tenth ftamen feparate ; which i¢ 
alfo the cafe with £. Criffa-galli, whofe keel moreover has 
its petals united intoone, and is much longer than in the 
generality of the {pecies. \ 

The fpecies of this {plendid genus are, for the moft part, 
natives of very hot climates in the Eaft or Weft Indies, anc 
amount ia Willdenow, who has paid particular attention t 
them, and defcribed two new ones, to twelve. 

E. herbacea, Linn, Sp. Pl. 992. Brew. Ehret. t. 58. found 
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_ not half fo long as the wings. 

_ head naked and rongh. 
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iy Carolina, will fupport our winters in a green-houfe, nor 
does ity {tem always die down to the root. The flowers 
form long and very handfome [pikes, being of a molt vivid 
though deep fearlet, with purplifh talks and calyx.  Sveds 
fearlet with a black eye. 

E. Corallodendrum, Linn. Sp. Pl. 992, brought from 
the Welt Indies, requires a flove. It has an arborefcent 
prickly /lem, with flowers much like the former. ; 

E. mitis, Jacq. Hort. Schoenbr. v. 2, 47. t. 216, is an- 
other fimilar {pecies in its flowers, but deltityte of prickles, 
It was fent to the Imperial garden from the Caraccas. 

E. Crifta-galli, Linn, Mant. 99. Sm, Exot. Bot. v. 2.69. 
t. 9, is perhaps one of the molt {tately of the whole. This 
isfaid to be anative of Brafil, but was railed in the Liver- 
pool garden from feeds brought fromthe Eatt Indies, pro- 
bably from the garden at Calcutta. It was in 1805 but a 
flender prickly fhrub about fix feet high, with ternate 
prickly-ribbed eaves. J'Vowers in large terminal clutters, of 
a rich unpolithed deep fearlet, their {tandards much, broader, 
and keels much longer, than is ufual inthis genus ; the wings 
very {mall and three-lobed, of a greenifh white, Tenth 
filament Separate to the very bafe. 

E. fpeciofa, Andr. Repof. t. 443, a plant we have never 
feen, flowered in the garden of A. B. Lambert, efq., and 
though fuppofed to be a native of South America, is faid 

_ to be perfectly hardy, and to {trike very treely from cuttings. 
Whether it be comprehended under any or Willdenow’s 
{pecies, we are not at all certain. The, frem is prickly, 
thick and ftrong. Leaflets very broad, with prickly ribs. 
Flowers {carlet, in very denfe fpikes. Wings half as long 
as the ftandard, which is narrow like the firlt fpecies; keel 

If thefe circumftances are 
conftant, the generic chara¢ter will require correction, 
ERYTHRINUS, in Ichthyclogy, a fpecies of Sparus 

and alfo of Saumo, which fee refpeCtively. i 

ERYTHROCEANEUS, in Ornithology, the red and 
blue maccaw, with a wedce-like tail, andthe fides of the 

See Psirracus. 

ERYTHRODANUM, in the Materia Medica, a 
name by which fome authors have called the rubia tinétorum, 
or madder. 

ERYTHROIDES, in Anatomy, from spuSpo:, red, and 
uidos, form, a name given by fome anatomitts to the, firft proper 
covering of the telticles. It is not now admitted that thefe 
bodies are covered by any thing except the fibres of the 
crematter and cellular fub{tance of the fcrotum, to which, 
perhaps, the above-mentioned name may have been ap- 
lied. 

‘ ERYTHRONIU™M, in Botany, from spv9o:, red, in al- 
lufion either to the colour of the flower, or to the more 
unufual blood-like ftain in the leaves. Dog’s-tooth Violet, 

Linn, Gen. 165. Schreb. 220. Willd. Sp. Pl. v. 2. 96, 
Mart. Mill. Diét.v.2. Juff. 48. (Dens canis; Tournef. 
ft. 202.) Clafs and order, Hexandria Monogynia. Nat. 
Ord. Sarmentacee, Linn. Lilia, Juff. 

Gen. Ch. Cal. none. Cor. Petals fix, regular, lanceo- 
ate, pointed, lying over one another alternately towards the 
bafe, fpreading gradually, reflexed from about the middle ; 
three of them external, three internal. Neétary two fears, 
or little fcales, at the bafe of each of the inner petals. Stam, 
Filaments fix, uniform, awl-fhaped, fhort ; anthers oblong, 
erect, as long as the filaments. Pi? Germen fuperior, 
ie or oblong, with three angles ; ftyle fimple, fhorter 

an the corolla, taper at the bafe, and a little bent at that 
+ art, otherwife ftraight ; {tigmas three, {preading, fomewhat 
cylindrical, furrowed, or notched. Peric. Capfule nearly 
’ Vou. XIII, 
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globular, contragéted at the bafe, of three cells and three 
valves. Seeds numerous, ovate, pointed, 

Ef. Ch. Corolla bell-fhaped, of fix reflexed petals, Nec- 
tary two fears at the bafe of the three inner ones, Cap- 
{ule globofe, contraéted at the bottom. Seeds ovate. 

t. E. Dens canis. Linn. Sp. 437. Jacq. Auttr. v. 5. 
31. append. t.9. Curt. Mag.t 5. Leaves with a blunt 
flat point. Style cylindrical. Germen elobofe, obtufe. 
Native of mountainous places in Italy, Switzerland, Carniola, 
Styria, Carinthia and artary, flowering in the fpring, 
In our gardens it is a hardy perennial, diltinguifhed by 
its elliptical radical /eaves, very various in breadth, eleyantly 
{tained with purple, and its folitary drooping crimfon or 
whitifh flower, with pendulous dark purple anthers. No 
remains of the herbage are to be feen after the end of Junc. 
Lobel and feveral botanifts of his time prefumed this to be 
the real carupiwy of Diofcorides, nor does it ill accord with 
the defcription, though Dr. Sibthorp feems not to have met 
with the plant in Greece. It cannot, however, be made to 
agree with the sorupiay epudzonoy of the fame author, though 
the latter appellation feems to have given rife to its 
prefent generic name. The old authors mace two {pecies 
on account of the various dimenfions of the leaves, which 
Linnzus reduced to one, but he very improperly made a 
third variety of the following {pecies. 

2. E. flavum, (1. americanum ; Curt. Mag.t.1113. E. 
Dens caris y; Linn. Sp. Pl. 437.) Leaves involute at the 
point. Style club-fhaped. Native of the colder parts of 
North America. It flowered in April 1808, in the gar. 
dens of Mr, Loddiges at Hackney, and Mr. Salifbury at 
Brompton, and was firft well determined by Mr. Gawler in 
Curtis’s Mag. The leaves refemble the former, except in 
having a hooded termination, from the involute edges of 
the point. Flower deep yellow {potted with red. Anthers 
and pollen yellow. Style very thick in the upper half, 
Germen obovate. 

3. E. revolutum. T.eaves flat-pointed ? Style cylindrical, 
Germen elliptic-oblong, acute.—Gathered by Mr. A. 
Menzies on the weft coaft of North America. The eaves 
are broadly elliptical, and in our {pecimens appear pale, 
and fcarcely fpotted. Petals purplith, very much rolled 
back, as in the Martagon Lily. Stamens with unufually 
long taper-pointed filaments, and pale or yellowifh, not 
dark purple, anthers. Germen elliptic-lanceolate, pointed, 
Style contraGted at the bafe, but otherwife pretty exa&ly 
cylindrical, with much longer ftigmas than either of the 
foregoing. The whole plant alfo is larger, and appears to 
us unqueftionably diftinét. The difcovery of this fpecies in 
America renders the original name of the laft fo exception« 
able, that we hope we may be pardoned for changing it bes 
fore it is adopted in any regular fynoptical work, others 
wife it would be too late. S. 
ERYTHROPHTHALMUS, in Ichthyology. See Cre 

PRINUS. 
ERYTHRORHIZA, in Botany, epuSpee ile, a red root 

Michaux Fl. Boreali-Amer. vy. 2. 36. t. 36, is Galas 
aphylla, which fee. 
ERYTHROXYLUM, epudpoy Evrov, red wood. Brown, 

Jam. 278. Linn. Gen. 228. Schreb. 307. Willd. Sp. 
Pl. v, 2.746. Mart. Mill. Di&.v. 2. Jufl 253. Clafs and 
order, Decandria Lrigynia. Nat. Ord. Trihilate, Linn, 
Malpighie, Jul. 

Gen Ch. Ca/. Perianth of one leaf, turbinate, very {mall,. 
withering, in five ovate acute fegments. Cor. Petals five, ovate, 
concave, fpreading. Ne¢tary an upright, coloured, notched 
feale, attached to the bafe of each petal. Stam. Filaments 
10, the length of the corolla, conneéted at the bafe by an. 

a abrupt 
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abrupt membrane; anthers heart-fhaped. Pi/?. Germen ovate, 
fuperior ; flyles three, thread-fhaped, diftant, the length of 

the ftamens ; ftigmas thickifh and obtufe. Peric. Drupa 
ovate, of one cell. Seed. Nut oblong, with four obtufe 
angles. 

Ef. Ch. Calyx turbinate. Petals five, each with a 
notched netariferous fcale at its bafe. Stamens connected 
at their bafe. Drupa of one cell. 

' This genus, founded by Browne, confifts of two fpecies 

only in his work. 1. £. areolatum, Linn. Sp. Pl. 612. 
Brown. Jam. t. 38. f. 2. and t. 14. f. 3. (E. carthaginenfe ; 

Jacq. Amer. 134. t. 87. f. 1.) This is called, in Jamaica, 
Red Wood, or Iron Wood, and is faid to be excellent for 

the fize of the tree, which is not above five or fix inches in 

diameter. The /eaves are obovate, two inches long, marked 

with two lines at the back, which circumfcribe the part 

that was expofed before each leaf expanded. Flowers 

flarry, white, fragrant, on fimple, cluftered, lateral ftalks. 

2. The fecond fpecies of Browne has been neglected by 

following authors, probably as a variety of the firt. He 

deferibes it as different in its manner of growth, with {maller 

rounder /eaves. 
Cavanilles and Lamarck have much increafed the number 

of {pecies, fo that they now amount in Willdenow’s work to 

12, all except the above unknown to Linnzus. They are 

natives either of South America, Madagafcar, or the iflands 

of Mauritius and Bourbon, and were chiefly gathered by 

Commerfon. The French call many of them Bois d’huile. 

The wood is, in fome inftances, faid to havea very ftrong 

and difagreeable fmell while burning. 
ERYX, in Ancient Geography. See Erix. 
Eryx, in Zoology, a {pecies of Ancuis, being the An- 

guis dorfo trilineato of Boddaert, above cinereous, with 

three black lines, and light blueifh beneath. It is found in 

England, and in America. . 

ERZ, or Erzi, in the Botanical Writings of the Ancients, 

aword ufed originally by the Hebrews, and by them made 

the name cf the cedar. , 

ERZEN, in Geography, a town of Germany, in the 

circle of Lower Saxony, and principality of Calenberg, 

feated on the Humme ; 7 miles S.W. of Hameln. 

- ERZERUM, or Arzerum, acity of Afiatic Turkey, 

and capital of a pachalic to which it gives name, and is a part 

of Armenia, fituated near the head of the Euphrates, at the 

foot of a chain of mountains which are ufually covered with 

fnow till the latter end of fpring. The town is furrounded 

with a double wall, and defended with fome {quare towers 5 

the houfes are mean, and none of them large. The fuburbs 

are inhabited by Chriftians. Of the inhabitants, they count 

38,000 Turks, of whom two-thirds are Janizaries ; 6000 

Armenians, who have an archvifhop, and two churches ; 

and 4co Greeks, who havea bifhop, and one mean church. 

‘Fhe Greeks are moftly employed in the manufa€ture of 

copper, brought from fome mines three days journey from 

the city ; this, and the manufaCture of the {kin of a {pecies 

of martin, are the only articles of their commerce. Erzerum 

is the ftaple of the merchandize of India, efpecially when 

the Arabians infeft the environs of Aleppo and Bagdad. 

This merchandize confifts of filk from Perfia, cotton, paint- 

ed linens, fpices, rhubarb from Bucharia, madder from 

Perfia, zedoary, &c. This town was one of the laft which 

was taken from the Greek emperors by the Arabians ; 

250 miles N.N.E. of Aleppo, and 510 E. of Conitantinople. 

ERZGEBIRG. See ErtzGeEBIRGE. 

ESAPHE, from ecaGzw, J feel with the fingers, a word 

ufed by Hippocrates, te expreis the touching of the mouth 

ofthe uterus, in order to difcover its ftate of difeafe. 

ESC 

ESAU, in Biography, the fon of Ifaae and Rebecca, 
and the twin-brother of Jacob, whom he fucceeded at his 
birth, was born in the year 1836 B.C. At his birth he 
was covered with hair, indicating great bodily ftrength, 
by which he was fitted for the kiad of life to which he af- 
terwards devoted himfelf. As he was fond of hunting, he 
{upplied his father witha variety of delicious food, and be- 
came his favourite. Jacob, however, was the favourite of 
his mother, and by means of a circumftance mentioned in 
his hiftory, fupplanted Efau of his birth-right, which he 
confented to barter for a mefs of red pottage, that had been 
prepared for their father, during his abfence. Hence he 
and his pofterity derived the appellation of Edom, fignify- 
ing red. At the age of 40 years Efau diftreffed his parents 
by marrying two wives out of idolatrous Canaanitifh fa- 
milies, with which the poflerity of Abraham were prohibit- 
ed from forming any connection, In procefs of time, he 
regained his father’s favour, and as death approached , 
Ifaac determined to confer his laft prophetic benedi&tion on 
Efau, as his firft-born fon and heir. The artifice of his 
mother, however, counteraGed his purpofe ; and fhe con- 
trived to impofe upon Taac, and to obtain the father’s paren-- 
tal bleffing for her fon Jacob. feu was indignant on ac- 
count of the treatment of his brother; and determined to 
kill him as foon as their father fhould die. 

Rebecca again interpofed, and fent Jacob away to her 
brother Laban, with whom he might be fecure from the 
threatened vengeance of his brother. During the period of 
feparation, which lafted feveral years, Efau married a wife of 
the family of Ifhmael, and removing to mount Seir, ac- 
quired great power and wealth. When Jacob returned,. 
after long abfence, to his father’s country, witha numerous 
family, and large flocks and herds, he dreaded his brother’s 
difpleafure ; and though they had an amicable and affec- 
tionate interview, he entertained fufpicion of remaining re« 
fentment, and inftead of complying with the withes of his 
brother, who was defirous that he would fettle in his neigh+ 
bourhood, he dwelt in Shechem. After their father’s death 
they lived in peace and amity ; but as their poffeffions en- 
Jarged, and there was uot fufficient room for them in the 
land in which they were ftrangers, Efau returned to mount 
Seir, where his pofterity multiplied under the denomination 
of Edomites. (See Enom.) The time of his death is not 
mentioned, but bifhop Cumberland thinks it probable that 
he died about the fame time with his brother Jacob; at. the 
age of about 147 years. Genefis, ch. xxv—xxxvi. 

Esau, in Geography, a mountain of Arabia, in the 
country of Yemen, 4 miles N. of Udden.. 
ESAULOVO, a town of Ruffian Siberia, in the go- 

vernment of Kolivan ; 36 miles E.S.E. of Krafanoiarfk. 
ESBONIT &, in Ancient Geography, a people of Arabia. 

Petrza, who took their name from the capital, which was 
feated in the mountains over-againft Jericho.. 
ESBUS. See Hesuszon. 
ESCACENA, in Geography, a town of Spain, in the 

country of Seville ; 20 miles W. of Seville. 
ESCAILLON, a river of France, which runs into 

the Scheldt, about two miles above Valenciennes. 
ESCALA, La, a town of Spain, in the province of Ca- 

talonia, on the coaft of the Mediterranean ; 22 miles E. of ° 
Gerona. 
ESCALADE, or Scauane, in the Military <Art,a 

furious attack of a wall or a rampart ; carried on with lad- 
ders, to pafs the ditch, or mount the rampart; without 
proceeding in form, breaking ground, or carrying on regu- 
lar works to fecure the men. 
When the troops are prepared to pafs the ditch, either 
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ed, and oppofe the mounting on the rampart. 

* 
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with the affiftance of boards, hurdles, and fafcines, when it 
is muddy, or with {mall boats of tin, or bafkets covered 
with fkins, or oil-cloth when it is deep, and filled with water, 

_ aparty mutt be placed on the counterfcarp, oppofite to the 
landing-place, 1eady to fire at the garrifon if they are alarm- 

If the ditch 
is dry, the ladders are fixed in fome place fartheft diftant 
from the centry ; and as foon as they get upon the ram- 

part, they put themfelves in order to receive the enemy ; if 
the centry fhould be furprifed, and filently overcome, the 

~ detachment hallensto break open the gate, and to let in the 
reft of the party. If the ditci is wet, the rampart high, 
and provided with a revetoment, it will be difficult to fur- 
prife the town in this way ; but if there is no revetement, 

the troops may hide themfelves along the outfide of the 
rampart till all are over. Since the invention and ufe of 
gun-powder, and the walls of cities have been flanked, they 
are feldom taken by efcalade. 
ESCALANA, in Geography, a town of Spain, in Old 

Caftile ; 14 miles N.N.E. of Segevia, 
ESCALANTE, a town of Spain, in the province of 

Bifcay ; 15 miles E. of Santander. 
ESCALAON, a town of Portugal, in the province of 

Beira; 16 miles N. of Almeida. 
ESCALLION, in Botany. See Scatiion. 
ESCALLONIA, fo called by the younger Lin- 

‘nus, at the recommendation of Mutis, in honour of a 
learned Spaniard named Efcailon, the pupil of Mutis in 
botany, mathematics and philofophy, and his infeparable 
companion during his abode in New Spain. This gentle- 
man difcovered the fhrubin queftion, as well as a vaft num- 
ber of new or rare plants befides, in his various journeys 
‘throuch New Grauada, moft of which were, by Mutis or 

; himfelf, communicated to Linneus or his fon. A very 
fine plant was originally chofen by Mutis for the above pur- 
pofe, of which a fpecimen and drawing were fent to Lin- 
-nzus; but it proved, on a careful examination, to be a Lo- 
ranthus, and remains undefcribed in the Linnzan herbarium. 

= 

“o 
_ of two cells, crowned with the calyx-tecth. Seeds very nu- 
= minute. 

Eff. Ch. Berry of two cells, with many feeds. Calyx 
_encompafiin the fruit. Stigmacapitate. Petals five, in- 
Z ferted into the calyx, 
i E. myrtilloides. Linn. Suppl. 156. Sm. Fl. Ic. t. 30. 
~ —Leaves finely ferrated, minutely pointed, veiny beneath. 
_ Flowers folitary.—Gathered in New Granada by Efcallen. 
_—Stem fhrubby, branched, flightly angular, with a {mooth 
deciduous bark, Young bh numerous, alternate, 

 fhort, fimple, leafy, each terminated by a folitary, ftalked, 
‘terminal flower. Leaves alternate, {preading, about three- 
quarters of au inch long, obovate, obtufe with a minute 

int, minutely ferrated, efpecially towards the end, {mooth, 
ciduous ; with no perceptible veins on the upper fide ; 

r aad veiny beneath; the bafe tapering down into a 
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fhort, often fringed, footfall, each of whofe edges wiites at 
their bafe with a glandular toothed angle or rib in the 
branch, Svipulas none. Llower-flalks angular and glandu- 
lar, Petals about thrice as long as the calyx-teeth, appa- 
rently white, ere€t, their extremities reflexed. Berry black ? 
the fize of a large pea, or bigger, crowned with the calyx 
and bafe of the ftyle. 

z. E. ferrata. Sm. Pl. Ic. t. 31.— Leaves ferrated, fome- 
what abrupt, fmooth and without veins at the back. 
Vlowers folitary—Gathered about the {traits of Magellan, 
by Commerfon ; in Staten land, (not Terra del Fuego,) by 
Mr. Archibald Menzies —A humble branched fmooth /rudy 
with fomething of the afpeét ofa Vaccinium. Bravches al- 
ternate, fomewhat zig-zag, angular, with a pale {mooth 
bark ; thofe of the prefent feafon green, leafy, tlraighter, 
each bearing a folitary, terminal, {talked flower. Leaves 
deciduous, alternate, obovate, obtufe, often abrupt or re- 
tufe, with a mioute central point or tooth, equally ferrated 
or fomewnat crenate, very imooth ; flightly veiny above ; 
pale and deftitute of lateral veins beneath, though furnifhed 
like the former with a ftrong central rib. J vvé/la/s {mooth 
and entire, as are the angles of the branches. Svipulas none. 
Flower-flalk {mooth. Petals white, {preading, not recur- 
ved. "Top of the germen violet. Ail the parts of frndtifi- 
cation, except the petals, are but one-third the fize of the 
former. The little derries, crowned with the permanent 
ityle, appear to remain through the winter, and their upper 
part, above the calyx-teeth, eafily feparates like a lid as 
they ripen, expofing the pulp full of {mall feeds, with its 
tran{verle partition. 

3. E. glandulofa. Leaves double ferrated, acute, glandu- 
larat the back like the branches. Flowers fomewhat co- 
rymbofe.—Gathered in Chili by Mr. A. Menzies.— 
Branches wand-like, rouadith, leafy, when young clothed 
with abundance of prominent glandular tubercles. Leaves 
alternate, when full grown near an inch and half long, obo- 
vate, pointed, flrongly and doubly ferrated ; f{mooth or 
flightly downy above; veiny, and rough with innumerable 
prominent refinous glands, beneath; tapering at the bafe 
into a fhortifh glandular foot/a/k. Each leaf is accompanied 
by an axillary tuft of {maller ones, the rudiments of future 
branches. Svipulas none. Plower-/lales feveral about the 
tops of the branches, axillary and terminal, fimple or fubdi- 
vided, each about an inch long, angular, glandular like the 
branches, as is alfo the bafe of the calyx. Braéeas 
few, at the bafe or {ubdivifion of each ftalk, linear, glandu- 
lar. Calyx about the fize of the laft. “Petals more like the 
former, and fomewhat longer, with rounded, reflexed ex- 
tremities. Svy/e furrowed, furrounded at its bafe with an 
annular lobed gland or neCtary, of whith we can find no 
traces in the other {pecies. Germen of two cells, The fruit 
we have not feen. S. 
ESCALONA, in Geography, a fmall, tolerably built, 

walled town of Spain, in the province of New Cattile, with 
feveral fuburbs, feated on an eminence defended by acattle, in 
a fruitful fpot watered by the Alberche, 20 miles N.W, of 
Toledo, and 32 S.W. of Madrid. It has four Churches, and 
two convents, 
ESCALOP Foffil Shells, in Conchology, are defcribed by 

Da Cofta (Conchol. p. 247.) as found in the lime-ftone 
quarries at Thame in Oxfordthire; Mr. Walcot, in his 
“¢ Petrifactions found near Bath,” has alfo deferibed a finflar 
kind of fhell, as found in the clay on the fide of the road 
between Claverton-Down and village, and in the free-(tone at 
the auartics near King’s Down; and another kind found 
us ‘| aty loam at the limeftone quarry near the Crefcent in 
gath, 
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ESCAMBIA, ene of the moft confiderable rivers that 
fall into the bay of Penfacola, in Weft Florida, difcharges 
itfelf near the head of the north branch, about 12 or 15 
miles from Penfacola, through feveral marfhes and channels 
which have a number of iflands between them, that are 
overflowed when the water is high. The courfe of this 
river from an unknown fource is very winding. The lands on 
each fide are, in general, rich, low, or fwampy, or well adapt- 
ed for the culture of rice or corn. The numerous rivulets that 
fall into thisriver from the high country abouc it may be 
led over every part of the rice lands, at any feafon of the 
year. The iflands at the mouth of the river, of which 
fome are confiderable in extent, are not inferior for rice to 
any in America. 
ESCAMBIO, from the Spanith cambier, to change, was 

anciently a licence granted any one for making a remit- 
tance, or giving a bill of exchange to another, beyond fea. 

For, by ftat. 5 Rich. II. no perfon might exchange, or 
return money beyond fea, without the king’s licence 
ESCAMUS, in Ancient Geography, a river of Meefia, 

which has its fource in mount Hemus. 
ESCAPE, Fire. See Fire-Escare. : 
Escape, in Law, an evafion out of fome lawful re- 

ftraint, either by violence or ftealth. 
Efcapesare either voluntary, or negligent. 
Voluntary, are {uch as are, by the exprefs confent of the 

keeper to whofe cuftody, in civil aétions, the debtor 
has been committed ; after which, he can never retake his 
prifoner again, (3 Rep.52.1 Sid. 330.) though the plaintiff 
may retake him at any time, ({tat. 8 or 9 W. III. c. 27.); 
but the fheriff muft anfwer for the debt. 

Negligent efcapes are where the prifoner efcapes without 
his keeper’s knowledge or confent; and then upon freth 
purfuit the defendant may be retaken, and the fheriff 
fhall be excufed, if he has him again before any aétion 
brought againft himfelf for the efcape. (F. N. B. 130.) 
A reicue of a prifoner in execution, (which fee,) either go- 
ing to gaolor in gaol, ora breach of prifon will not excufe 
the fheriff from being guilty of and anfwering for the efcape ; 
for he ought to have iufficient force to keep him, fince he 
may command the power of the county (Cro. Jac. 419.) 

An efcape of a perfon arrefted upon criminal procefs, by 
eluding the vigilance of his keepers before he is put in hold, 
is an offence againft public juftice ; and the party himfelf is 
punifhable by fine or imprifonment.(z2 Hawk. P. C.c. 122.) 
But the officer permitting fuch efcape, either by negligence 
or connivance, 1s much more culpable than the prifoner. 
Officers, therefore, who, after arrelt, negligently permit a 
telon to efcape, are punifhable by fine (1 Hal. P.C. 600.); 
but voluntary efcapes, by confent and connivance of the offi- 
cer, area much more ferious offence ; for it is generally 
agreed that fuch efcapes amount to the fame kind 
of offence, and are punifhable in the fame degree, as the 
offence of which the prifoner is guilty, and for which 
he is in cuftody, whether treafon, felony, or trefpafs; and 
this, whether he was actually committed to gaol, or only 
under a bare arreft. (1 Hal. P. C. 590. 2 Hawk. P. C. 
124.) But the officer cannot be thus punifhed, till the ori- 
ginal delinquent hath a€tually received judgment or been at- 
tainted, upon verdi&, confeflion, or outlawry, of the crime 
for which he was fo committed or arrefted ; other- 
wife it might happen, that the officer might be punifhed 
for treafon or felony, and the perfon arrefted, and efcaping, 
might turn out to be an innocent man. But before the con- 
viction of the principal party, the officer thus negleGing his 
duty may be fined and imprifoned fora mifdemeanor. (1 Hal. 
P. C. 588, 9. 2 Hawk. P. C, 134, 5.). See Rescve, 
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Escare warrant, If any perfon committed er chargs 
ed in cuftody in the king’s bench, or Fleet prifon, 
in execution, or on mefne procefs, &c. go at large ; on 
oath thereof before a judge of the court where the aétion 
was brought, an efcape warrant fhall be granted, direéted 
to all fheriffs, &c. throughout England, to retake the pri- 
foner, and commit him to gaol when taken, there tv remain 
until the debt is fatisfied ; anda perfon may be taken on 
a Sunday upon an efcape warrant. Stat. r Anne, 
cap. 6. 
ESCAPEMENT, in Horology, is an ingenious mecha- 

nical contrivence for tranfmitting, in a modified way, and at 
equidiftant intervals of time, the maintaining power of a 
clock or watch to the regulator, whether balance or pendu- 
lum, in order to reftore that lofs of motion in every vibra- 
tion or ofcillation, which neceffarily arifes from the fri€tion 
of the acting parts, and the refiftance of the airin every ma- 
chine. It has been faid, under the article Crock, that the 
maintaining power, whether confifting of a weight or fpring, 
when fuffered to expend itfelf unreftrained, would make the 
wheel-work run on with an inercafing velocity, until the ob- 
ftacles to motion, fuch as the friétion in the teeth and at 
the pivots, the refiftance of the air, &c. fixed the maximum 
of velocity with which it could expend itfelf; at which pe- 
riod the fri€tion and refiftance would jointly operate as a re- 
gulator, whilft they and the maintaining power remained 
unaltered, and the machine fo circumftanced would greatly 
refemble a common kitchen-jack ; and if an index were in- 
ferted on the arbor of the firft or flowly moving wheel, it 
would indicate fuch portions of time as the ratio between 
the maintaining pewer and the regulating fri€tion and refift- 
ance of the air taken together would produce ; but it is ob- 
vious, that every alteration produced in the fri€tion by wear, 
foulnefs, &c. or in the denfity of the air by the ftate of the 
atmofphere, would affeé&t the indication fo much, as to ren- 
der it extremely irregular ; hence the balance and the pen- 
dulum were fucceffively invented and applied to regulate the 
indication of time by their ifochronous vibrations ; but then’ 
as both thefe regulators have alternate motiens backwards 
and forwards, they could neither of them be, applied imme- 
diately to.check a wheel that moves continually in one direc- 
tion, without the intervention of fome contrivance, connec- 
ted both with the wheel and regulator, which fhould con- 
vert a dire& circular motion into a motion changing its direc- 
tion by perpetual alternations. To devife and execute a 
piece of mechanifm that fhould perform fuch an office ftea- 
dily and accurately, required much fcience as well as mecha- 
nical fkill, and the invention once execvted was denominated 
an e/capement, or by contraction among the workmen ’/cape= 
ment, becaufe it fuffers a tooth of the wheel, with which it 
a&ts, to e/cape, or pafs on, at {uch intervals of time as are 
meafured by the regulator, which wheel is therefore alfo 
called the e/capement wheel. - 

From this fhort account of the origin and office of an 
efcapement, the reader will perceive, that the accuracy of — 
its conftruGion conftitutes one of the moft effential confider- 
ations in an horometrical machine, it being an indifpenfable 
condition, that the fucceflive impulfes taken from the main- © 
taining power through the medium of the wheel-work, and 
given to the regulator, fhould be fo modified, as to difturb 
as little as pofible the natural ifochronifm of the regulator, — 
or, if it do diftmb it, that it fhould fomehow compen 
fate that difturbance. Hence it becomes neceflary, that 
the workman, or mechanician, fhould be fully acquainted — 
with the theory of the natural ifochronifm of his propofed 
regulator, when he undertakes to defign and execute his 
efcapement; he muft not only know how much of t 
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| maintaining power will be fufficient to balance the lofs fuf- 
tained in the natural length of a vibration, by reafon of 

 fri€tion and the refiftance of a ftandard medium, but he 
mutt confider and indeed afcertain, by theory or experiment, 
or hoth, at what part of the arc of vibration the power 

mutt be applied; likewife how long the impulfion hall 
continue to act, and whether that aétion ought to be uni- 
form, increafing, or decrealing in its intenfity. Thefe and 
fimilar confiderations have produced, as might be expected, 
“a great variety of conftruétions of an e{capement, both with 
‘regard to their external fhape and modus cperandi. As a 
, gol efcapement is of the utmoft importance in the ufeful 
-art of clock-making, and as we have no author in the Eng- 
‘lifh language who has given us the different conftruétions 
“in hiftorical order, together with fuch remarks as may en- 
able the reader to judge of their refpective excellence, we 
_will devote fome time to the detail of both the theory and 
practical conftruction of fuch different efcapements as feem 
to merit a general notice. 

_ But before we enter upon our defcription and examina- 
tion of diiferent efcapements of clocks and watches, as the 
_reader has not yet had an opportunity of perufing the article 
Penpu.vum, and as all efcapements derive their fhape and 
“manner of aétion from the relation they bear either to 
the laws of its motion, or to thofe of a moving balance, 
Rye . . . . 

it will contribute greatly to his better underltanding the 
fubje&, if we premife firft fome of the chief circumftances 
which relate to the theory of a free pendulum, and to the 

Influence that any external impulfe will have on it when 
applied to become the regulator of a clock; and fecond- 
Ty, if we explain the theory of a balance’s motion, 
which we have purpofely referved for this place by reafon of 
‘its intimate conneétion with the efcapement. 

1. In fg. 1. of Plate XXXI. of Horology, let C D re- 
prefent a free pendulum, or pendulum that has no weight but 
what is collected at the centre of ofcillation or pomt D, and 
Tet the arc D B reprefent a femi-vibration round the point 
C, taken as the centre of motion or point of fufpenfion, at 
which we will fuppofe there is no friction, then if the refift- 
‘ance of the air and rigidity of the ftring or rod were not 
to interfere, when the pendulum was once removed from its 
natural or perpendicular fituation C D to B, and fuffered 
to defcend again by the fole force of gravity, it would 
acquire fuch a velocity at its loweft point D, by means of the 
‘accelerating force of gravity, as would, under thefe circum- 
tances, carry it up an equal femi-vibration or arc D G, 
“the increments of accelerated motion being equal in the are 

D to the decrements of retarded motion in the equal 
DG, the fame reafoning would apply in the return- 

g@ vibration. from G to B; the velocity acquired at D 
the defcent from G to D would carry the pendulum 

‘again up to B, and the confequence would be, under fuch 
atural circumftances, if they could be effected, that 

there would be a perpetual alternation of vibrations of the 
me length, which would confequently be ifochronal with 
fpeé& to each other, fo long as the pendulum remained of 

‘the fame length ; and fuch a pendulum would of itfelf be 
a perfec time-meafurer, and would only want a regifter to 

icate the number of its vibrations, to make it a com= 
e regulator or chronometer: but the faé& is, the fric- 

tion and rigidity at the point of fufpenfion cannot by hu- 
n art be entirely annihilated, though ingenuity can great- 
diminifh it; nor can the obftacle to free motion arifing 
om the refiflance of the air be removed, or even rendered 
iform ; hence it is found that when a pendulum is drawn 

ide from its point of reft, every avneties vibration, after 
ion has commenced, is fomewhat fhorter than the pres 

ceding one, until after fome hours have been {pent in alter- 
nate vibrations continually fhortening, the peudulum finds 
its original point of reft; the time expended in doing this 
is longer in proportion to the diminution of fri€tion, the 
air and other circumftances remaining unchanged. Ferdi. 
nand Berthoud, the famous French clock-maker, made fone 
experiments to afcertain this faét, and conftruéted the 
knife-edge fufpenfion of a fecond’s pendulum, with a heavy 
lenticular ball, fo free from friGtion, that an arc of vibra- 
tion of 10° was not reduced to 15! till 29" 46” had clapfed; 
but notwithftanding every attempt to reduce the friction, 
the pendulum came to reft at laft. Irom this fhort view 
of the tendency of a pendulum to come to reft after it has 
had a motion communicated to it, we clearly perceive the 
neceflity of making fome auxiliary additions to the natural 
force of gravity, in order that the pendulum may keep up 
the length of its original vibration in every fucceeding one, 
notwithftanding the obftru€tions which continually oppofe 
the operation of gravity ; thefe auxiliary additions to the 
motion, produced by gravity only, conftitute the operation 
of the maintaining power, modified by the wheel-work and 
efcapement, in every pendulum clock ; and hence arifes a 
difturbance in the theory of the free pendulum, which makes 
fuch a theory no farther of ufe in clock-work, than as it af- 
fords certain laws and a fcale of forces, fuch as the mecha- 
nician may labour to imitate, by modifying the joint agency 
of his auxiliary additions and of the operation of gravity, 
fo that they fhall a& in concert ; which imitation is to be 
effected principally, as to its mode, by the efcapement, the 
maintaining power being concerned only as to the quantity 
of any additional power to be applied in aid of gravity.— 
Now, if we fuppofe the pendulum at the fituation B, or 
extremity of its arc, and draw A B perpendicular to the 
vertical line CD, and B E =C B perpendicular to the line 
A_B, or, which is the fame thing, parallel to the line CD; 
alfo, if we draw BF a tangent to the are at the point B, 
and from the point E demit the line E F upon it, to form 
a right angle at F, in which cafe the line F E will be par- 
allel to the line C B, B E will reprefent the force of gra- 
vity, which, by the refolution of forces, is equivalent to 
BF and FE; but FE is perpendicular to the tangent, 
or is in the direétion C B of the radius, and therefore 
can neither accelerate nor retard the motion, whilft 
BF, being in the dire&tion of the tangent, or perpendi- 
cular to the radius, is wholly employed in accelerating 
or retarding the pendulum’s motion: hence, the line 
BE: BF:: the force of gravity: the accelerating 
force ; but from the fimilar triangles BET, CBA, BE 
is = CB, and BF=BA, therefore, by fubftitution, 
CB: BA:: force of gravity : accelerating force, and 

gravity x BA, 
f , CB 
in which expreffion gravity and the radius C B are inva-: 
triable, therefore the accelerating force varies as the fine 
BA of the are of vibration. irom this law of variation 
of the accelerating force of a body moving in a circular are, 
it follows, that the longer ares require longer times than the- 
fhorter arcs in tke proportion of 34 ; 29, as Huygens has 
demonttrated ; for the fine does not increafe fo fat as the 
are, which it ought to do, to make the vibrations of the 
fame pendulum in different arcs ifochronal : if, however, the 
body could be made to move along the chord or ftraight 
line BD, inftead of the are BD, then the vibrations of 
different lengths would be ifochronal, becaufe two fimilar 
bodies will run down each a’ feparate chord of different 
lengths to the loweft point of the fame circle in the fame 
time, namely, in the timg that each would take in falling 

through 

confequently the accelerating force = 
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through the whole diameter of the circle, and the acquired 
velocity of each, at the loweft point, would be in propor- 
tion to the length of its chord, But the mechanician has 
not attempted to make his pendulum vibrate in chord lines, 
which probably is impracticable, but has invented another 
curve, called the cycloid, generated by a point in a circle 
revolving ona ftraight line, which curve poffefles this pe- 
culiar property, that the accelerating forces, which a body 
acquires by moving along it, are exa€tly proportionable to 
the arcs, (fee eee cae fo that a pendulum vibrating 
in this kind of curve, will perform its long and fhort vibra- 
tions in the fame time. ‘This property of the cycloid was 
firlt difcovered by the celebrated Huygens, who owed 
much of his celebrity to it, and adopted a contrivance for 
making a pendulum move in fuch a curve, which will be 
deferibed under our article PenpuLtum, and alfo the rea- 
fons will be given why it was laid afide in the prattice of 
clock-making. It may be proper, however, to remark here, 
that with a pendulum vibrating in the are of a cycloid, with 
allits weight colleGed in the ball, and its length rendered 
invariable, if fuch a pendulum could be made, it would, 
notwithftanding, be of confequence what the nature of 
the efcapement were, becaufe though the variations in the 
arcs, arifing from varied gravity alone, would not affect 
the times of the fucceffive vibrations, yet, when additional 
force is applied in aid of gravity, by means of the main- 
taining power and efcapement, the uniform law of accele- 
ration juft defcribed would be partially difturbed by fuch 
addition, though the cifturbance would be lefs perceptible 
than in circular arcs of confiderable extent. 

When, however, a pendulum vibrates in a {mall are, it is 
demonftrable that fuch an arc differs very little from a 
cycloidal are near its loweft point, nay almoft coincides 
with it; itis alfo found from experience, that a heavy ball 
is lefs difturbed by the requifite additional force, commu- 
nicated by the maintaining power, than a light one, as 
might be inferred from theory ; on which two accounts the 
prevailing pra@tice among clock-makers is, to make fuch 
efcapements for a pendulum as require but fhort vibrations, 
and, in order to gain momentum, to append a heavy ball; 
and it has been difcovered, and is now indeed an acknow- 
ledged fa@, that a regulator with an exact compenfation 
for the effeéts of variable temperature in its pendulum, and 
that vibrates by means of a good efcapement in {mall ares, 
with a heavy lenticular ball, goes with a degree of accu- 
racy beyond what Huygens durft even hope for from his 
cycloidal contrivance ; in effecting which, theory and prac- 
tice were found to be greatly at variance. 

But the cycloidal theory, which, confidered as a theory, 
is not only ingenious, but illuftrative of the principal cir- 
cumftances which relate to the motion of a pendulum, will 
furnifh us with a concife and clear notion how the natural 
arc and time of a vibration will be altered by an acceffion 
of external foree to the force of gravity, without fome 
knowledge of which alteration no mechanician can pro- 
ceed on {cientific principles in the conftruction of an ef- 
capement. 

Suppofing now the pendulum in fg. 2, fimilar to that in 
the preceding figure, and the are to be fo {mall as nearly 
to coincide with the cycloidal curve, let the are G B be 
unbent into the ftraight line 4H, and with the femi-are 
DH, asa radius, defcribe the femi-circle HLA; fet the 
line A B from H to M, and from 4 to m perpendicular to 
the line 4H, and join m M, which line wili pafs through the 
centre D ; from any other poiats I and K in the femi-are 
wr radius, draw the lines IN and K O parallel to H M, 
aad alfo the correfponding ones #2 and £ 0 parallel to 4m, 

, 

and we fhall obtain the following relations of the properties _ 
of the pendulum’s motion, viz. i 

uft. The forces of gravity urging the pendulum towards D i 
from B, at the points Land KC of the femi-vibration, will be 
reprefented by, aud proportional to, the ordinates I N and H 
K O of the ftraight line M D m; and the correfponding or~ 
dinates i n and £ 9 will reprefent, and be proportional to, the 
retarding forces of the fame gravity, at the points iand £ of 
the other femi-vibration, and vice werd in each half of the 
returning vibration, 

2dly. The velocities acquired by the uniform aétion of 
gravity at the points I Kandi 4, will be refpeétively propor- 
tional to the ordinates 1 P, K Q, and ip, 4g, of the femi- 
circle HLA; hence the velocity of the pendulum at the 
loweft point D, is to its velocity at any other point of the 
are I, as D L (= DH, or whole femi-arc) is to I P. 

3dly. The times of the pendulums vibrating through the — 
portions HI, TK, KD, &c. of its are, will be repre- 
fented by, and proportional to their correfponding arcs H P, 
PQ, QL, &c. refpectively in the femi-circle H L4 ; 
which proportions will be equally applicable in the afcending 
portions of the are D&4, £2, and ih, which will alfo be 
moved through in times proportional to the ares Lg, gp, 
and p 4, refpeétively; if the pendulum is projected from the 
loweft point D. with the initial velocity DL, this velocity 
will be reduced at the point 4 to £g, ati toip, and at hto 
nothing, whence the pendulum will return, and the opera- 
tion of gravity will begin to be reverfed, 

4thly. If one pendulum defcribe the are reprefented by- 
H D4, and another deferibe the are KD &, (fill fup- 
poling them to be cycloidal or very nearly fo,) they will 
defcribe them in equal times, but their velocities at D, or 
greateft velocities, will be refpe€tively proportional to H D. 
and KD, or length of their femi-arcs; that is, while a 
pendulum, projected with the initial velocity D L, from 
the loweft point, afcends to the point 4, or extremity of its 
femi-vibration, another fimilar pendulum, projected with 
the initial velocity R D, will afcend to the point 4, or ex- 
tremity of its are, D R being = D &, and the fame will be 
true in the defcent, where the increments of motion exaétly 
balance the afcending decrements. 

5thly. The areas MHIN, MH KO, &c, are propor- 
tional to the {quares of the velocities acquired in moving 
down the ares HI, HK, &c. or to the diminution of the 
{quares of the velocities effected by the retardation of gra- 
vity in the returning or afcending {emi- vibration. 

From a due examination of the relations exhibited in the 
preceding illuftration of the principles of a pendulum’s mo-« 
tion, the reader will readily perceive that there isa certain 
length of the arc of every vibration, whether performed in 
a circle or cycloidal curve, which correfponds to its maxi- 
mum of velocity, or velocity at the loweft point ; which 
length, in large circular arcs, is determined by the greateft 
chord line, but in cycloidal curves, or /mai/ circular ares, 
is the whole arc itfelf: he will alfo underftand how, when 
the weight of a pendulum is given, its accelerating ation 
in any given point of the arc may be appreciated; from — 
which and fimilar confiderations he will be able to form 
fomething like an eftimate of the effe& that will be pro- 
duced in the above natural relations by the application of 
an external force of an afcertained quantity, aGing in a 
given manner: for inftance, let us fuppofe that a maintain-— 
ing power is applied to keep up the vibrations of a pen= 
dulum, as in our laft figure; that the quantum of power to 
be added to gravity be to its accelerating force at H or 4, 
as 4m is to mr, which we will fuppofe to be a number of — 

0 

grains to fome number of ounces; and that this addition: 
power 
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ower is applied through the agency of an efcapement, 
ich fo roiad it, bit its ation ie axel but a fhort 
“time, and at the extremity of the are: the rough conjec- 
ture which the reader would be apt to form would be, that 
tes the two forces began to aét in concert, a pendulum 
actuated by them would obey a compound {cale of forces, 
differing in quantity but not in quality from the fimple fcale 
of gravity, and that therefore little or no alteration would 
“take place in the time of its vibration; let us fee what 
“would be the refult according to our theory; from the 
point m of the line 4m, of the greatell acceleration or re- 
‘tardation, as the cafe may be, fet off mr equal to its repre- 
fentative, for fo many grains of augmenting or retarding 
force, and then 47 will be the whole force urging the pen- 
‘dulum towards D: do the fame for every point of 4 D, and 
“we get a new fecale of forces reprefented by the dotted line 
7stD, and the fpace mDr, contained between the two 
fcales Dm and Dr, will reprefent the addition made to the 
Tquare of the velocity in moving over 4 D by the joint ation 
f gravity and of the maintaining power. Then if we 

make the area Duv equal to the area D4 m, by leaving 
‘out as much fpace parallel to the perpendicular 4m, as we 
Rieke in beyond the hypothenufe m D, the point w will limit 
= excurfion or extent of the returning, as well as of every 
fucceeding vibration, becaufe the area of the triangle Dav 
‘is proportional to the fquare of the velocity, and w is there- 
fore the point where the initial velocity D L will be extin- 
guithed. Laftly, if the arc 4 w of the femi-circle be bifected, 

its half will very nearly reprefent the contra€tion elfeGed 
in the time of the outward femi-vib\ation, agreeably both to 

eory and praGlice; and in a fimilar manner might be efti- 
mated the effe&t to be produced on a natural vibration, or vi- 
bration from fimple gravity, by any acceffion of external 
force differently applied; in the inftance we have given, a 
‘temporary impulfion would evidently make a greater de- 
Yangement when given at the extremity of the arc, than if 
it had been given at I, and greater at I than at K, and con- 
fequently the leaft derangement would have arifen if the 
impulfion had been given at the loweft point D, which is 
worthy of recollection ; though the fact is, that moft of 
the efcapements, that are not of the detached kind, con- 
inue to act for a fenfible time, and, after all, the thing 
Principally aimed at in inodern praétice is, to conftruét all 
the parts of an horological machine fo, that the arc of vi- 
ration may vary as little as poffible under the different 
fluences that affect the pendulum’s motion; for then,, 
whatever the length of the arc be, whilft there is no varia- 
tion in it, the vibrations will be ifochronal, whatever be the: 
mature of the curve; but completely to effeét fo defirable a 
purpofe can hardly be expected under all the combinations 
of variable refiftances arifing from: friction, oil, air, &c., 
however detached the efcapements may bey i.e. however 
{mall the continuance of each of their impulfions. Hence, 
certam ingenious artifts have attempted fuch a compound 
{eale of forces, confifting of gravity and maintaining power 
conjointly, as fhall render even circular vibrations of dif- 
erent lengths ifochronal among themfelves, when they fhall 
Jappen to vary in length, which plan would certainly make 
the beft compenfation. for the effects of variable refiftances, 

uch plan could be completely executed at pleafure ; and 
compound fcale ot forces to do this, mult be to the 

sale of gravity alone, as the arc of femi-vibration is to the 
me of the fame in every point of the excurfions. For 
fig. 1, if BF be fuppofed equal to the femi-are B D, 

n BE, the whole compound force at-the point B, will 
be greater than C B or force of gravity alone, and will be 

t, by fimilar triangles, as B F (= BD) is to the fine 

AB, as has been demonftrated ; therefore the whole com- 
pound force at any point B of cither femi-vibration fhould 
be to the force of gravity alone in that point, as the arc 
DB is to the fine AB, which compound feale confe- 
quently will demand a certain limited variation, or feale, in 
the auxiliary force derived from the maintaining power 
through the modifying medium of the efcapement. 

2. When a balance was firft applied as a regulating power, 
it poffeffed no natural property, like the pendulum, of per- 
petuating its own ofcillations, but had its motion produced 
by an artificial force aéting alternately on its oppofite pal- 
lets, and derived entirely from the maintaining power at 
certain intervals ; fo that to perform all the ofcillations in 
equal times, the ation of the force applied was required 
to be the fame in mode, quantity, and duration, in each 
ofcillation, which conditions could not be fulfilled by reafon 
of the conftant changes that took place in the friction of 
the works, and in the denfity and confequent refiftance of 
the air; a fimple balance therefore was no otherwife better 
than a continued fly, except that its alternate ofcillations 
prevented the acceleration of motion that would enfue, if 
there were no fuch frequent checks as the balance experi- 
ences at each alternate impulfe of the pallets. Dr. Hooke’s 
invention of a regulating ipring, to be to the natural bal- 
ance what gravity is toa pendulum, was an important. one,: 
to which all the excellence of an ordinary watch may have 
its origin imputed, and without which. the compenfations 
for different temperatures in the beft chronometers would 
not be of any utility. The difcovery of a /pring’s force 
being as its tenfion, or diftance moved’ from the point of 
ret, (ut tenfio fic vis,) was the firft ftep towards a theory 
of motion by which the balance and its regulating fpring, 
taken conjointly, may have their effeé eftimated, and by: 
which fuch a balance withthe beft compenfation and efcape~ 

“ment now vies in accuracy even with the pendulum itfelf —~ 
George Atwood, efq. of Cambridge, has publifhed an ex 
cellent memoir in the Philofophical Tranfactions of Lon- 
don, vol. 84; part i..1794, intitled « Inveftigations founded 
on the Theory of motion, for determining the times of Vi- 
bration of Watch Balances,”? from which we beg leave to 
extract fo much as falls within our purpofe in this place. 

« Tet PMNS, fg. 3. of our laft plate, reprefent the 
circumference of a watch balance, which vibrates by the 
action of a fpiral (or helical) {pring, on an axis pafling 
through the centre C. Let OD BE be the circumfer- 
ence of a concentric circle, confidered as fixed, to which 
the motion of the balance may be referred. In the circum- 
ference of this circle let any point O be aflumed,.and when: 
the balance is in its quiefcent pofition, fuppofe a line to be 
drawn through C and O, interfecting the circumference of 
the balance in the point A; the radius C A. will be an in- 
dex, by which the pofition of the balance, and its motion 
through any different arcs of vibration, will be truly de« 
fined. Inthe fequel, the motion of the balance, and the 
motion of the index C A, will be ufed indifferently, 2s: 
terms conveying the fame meaning. Since the balance is in: 
its quiefcent pofition when the index C A is dire&ted to 
the fixed point O, on this account O is called the point of 
quiefcence of the balance, or balance fpring, indicating the 
pofition when the balance is not impelled by the f{pring’s: 
elaftic force either in one direétion or the other. If the 
balance fhould be turned through any angle OCB, the: 
fpiral {pring being wound through the fame angle, endea- 
vours by its elaltic force to reftore itfelf, and when: 
at liberty, impels the balance through the are BO with. 
an accelerated velocity, till it arrives at’ the pofition 
O, where the force of acceleration ceafes; with the velo-. 

city, 
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city acquired at O, the balance proceeds in its vibration, 
defcribing the arc O E with a retarded motion, The elaf- 

tic forces of the {pring at equal diflances, on the oppofite 

fides of the point O, are affumed to be equal; it is alfo 

affumed that the effeéts of friction, and other irregular re- 

fiftances, which retard the motion of the balance, are com- 

penfated by the maintaining power, fo that the time of 
defcribing the firft are of vibration B O, by an accelerated 

motion, fhall be equal to the time of defcribing the latter 

arc OE, by a retarded motion, and that the entire arc of 

vibration BO E is bifefted by the point O. 
To render the conftruétion of fig. 3. more diftingt, the 

fixed circle OD BE is reprefented to be at a {mall dif- 
tance from the circumference of the balance, but is to 
be confidered as coincident with it, fo that the are BO, 

fubtending the angle, BC O, may be of the fame length 
with an are of the circumference of the balance, which 

fubtends the fame angle B CO: on this principle CO 
or’C A may be taken indifferently as the radius of the 
balance. 

The determination of the time in which the balance 

yibrates, from the theory of motion, requires the following 
particulars to be known, viz. 

Firft. The f{pring’s elaftic force, which impels the cir- 

cumference of the balance, when it is at a given angular 
diftance‘O D, (fig. 3-) from the quiefcent point O; 

Secondly. The law or ratio obferved in the variation of 
the {pring’s force, while the balance is impelled from the 

extremity of the femi-arc B, to the point of quiefcence O, 

where all acceleration ceales. 
Thirdly. The weight of the balance, including the parts 

which vibrate with it. 
Fourthly. The radius of the balance C O, and the dif- 

tance of the centre of gyration from the axis of motion 
CG. 

Fifthly. The length of the femi-are BO. 
Suppofe the plane of the balance to be placed vertically, 

and let a weight P, (fig. 4.) be applied by means of a line 
fufpended freely from the circumference at ‘i’, to counter- 
poife the elaftic force of the fpring when the balance is 
wound through an angle from quiefcence OCD, This 
weight P (the weight of the line being allowed for,) will 
be the force of the {piral (or other) Paks which impels 
the circumference of the balance, either at reft or in mo- 

tion, when at the angular diftance O D from the quiefcent 
pofition. It appears from many experiments (of Berthoud) 
that the weights neceflary to counterpoife a {mall fpring’s 
elaftic force, when the balance is wound to the feveral 
diftances from the quiefcent point, reprefented by the ares 

OG, OH, OI, &c. fg. 4, are nearly in the ratio of 

thofe feveral arcs. It alfo appears, that the fhape, the 

length, and number of turns of the fpiral, may be fo adjufted 
to each other, that the forces of elatticity fhall be counter- 

poifed by weights, which are in the precife ratio of the an- 

gular diftances from the quiefcent pofition, or, as it is fome- 

times expreffed, in the ratio of the fpring’s tenfions; at 

leaft as nearly as can be afcertained by experiment : this law 
of elaftic force is affumed in the fubfequent inveiligation. 

The pofition of the centre of gyration may be always 
determined when the figure of the vibrating body is regular, 

by calculating the fum of the produéts, which arife from 
multiplying each particle into the fquare of its diftance 
from the axis of motion, aad dividing the fum by the weight 

of the vibrating body ; the {quare root of the refult w ll be 
the diftance of the centre of gyration from the axis of mo- 
tion. When the figure of a vib ating body is irregular, 
recourfe muit be had to experimental methods, in-order to 

determine the pofition of the centre of gyration, See 
Atwood’s treatife « On the Re@tilinear Motion and Rota- 
tion of Bodies,”’ 1 

Let the radius of the balance CA or CO=f, fig. 3, 
the femi-arc BO = 4; let the fpring?s elaftic force, acting 
on the circumference of the balance, when wound to any 
given angle OC D, from the quiefcent pofition, be P, 
and let the arc OD =a; the weight of the balance and 
the parts which vibrate with it = W% the diftance of the 
centre of gyration from the axis of motion C G =g. 
Thefe notations being premifed, the refiftance of inertia, 
by which the mafs contained in the balance oppofes the 

W g". 
a r ? 

and confequently the force which accelerates the circum- 
ference at the angular diftance OC D from the quiefcent 

P ? 

pofition is 

communication of motion to the circumference, is 

This quantity remaining invariably the 

fame, while the balance defcribes the are of vibration BO E, 
Pr 

We’ 
pofe the radius C A commencing a vibration from the point 
B to have defcribed the are BH, and let OH = «=, fince 
the force which accelerates the circumference at the angu- 
lar diftance from quiefcenceO D = F, and the forces of 
acceleration are fuppofed to vary in the proportion of the 
angular diftances from the quiefcent point O, the force which 
accelerates the circumference of the balance at the point 

H will be = Be 

may be denoted by the letter F, fo that F= fup- 

; let uv bethe {pace through which a body 
a 

falls freely from reft by the acceleration of gravity, to ac- 
quire the velocity of the circumference at the point H 3 
the principles of acceleration give this equation u = 

—Pes 
3 (Newtonii Princip. vol. i. prop. xxxix.) and’ 

taking the 

Fx b—x* 

2a 
fpace which bodies falling freely from refi by the force of 
gravity near the earth’s furface defcribe in one fecond of 
time, the velocity of the circumference, when the extre 4 
mity A of the iidex C A has arrived at the point H, 

Py eae } 
—] % ve—x*. Let ¢ reprefent the time 

in which the circumference defecribes the are BH; then 

ee a —s a 
wit t= \/ px Ss and t= \/ a 

: : x . -¥ 
circular arc, of which the cofiae = ; to radius= 1, which 

fluents while x decreafes from 4 to x, u= 

if therefore / is made = 193 inches, being the 

willbe = \ / 

ft 

x 28 
b 

is the time of defcribing the arc B H exprefled in parts of 
a fecond; when x=o, that is, when the circumference has 
defcribed the entire femi-arc B O, the circular are of which 

the cofine= - is a quadrant of a circle to radius = 1. 

p= 3.14159, &c. the time ¢ of defcribing the femi-are 
Bes J 2& Bus ) pa ¢ 

2F 2 V.StF Py 
In this expreffion for the time of a femi-vibration, 

letter a denotes the length of the are OD (fg. 3.)3 
this arc fhould be expreffed by a number of ae 

J 

will then = aos and this quantity being fubftituted : 



‘ 

a 
4 

_ ? Pp 
if inftead of F, its value eile, 
- Ws 

' tion t= 

; ber=\ 

prc CX 

8/1 x 180°’ 

is fubftituted in the equa- 

SS the time of a femi-vibration will be ¢ =\/ 

2 

Pp re 

S/F Xx 10° 
Wp ge 

8Pr/x 180° 

» the time of a femi-vibration will 

et thegivenarcc be=90 3 wthiscafe¢— fo. 
M4 : poe \ 16 Pr/ 

 Thefe are expreffions for the time of a femi-vibration, what- 
ever may be the figure of the balance, the other condi- 
tions remaining the fame as they have been above flated, 
Tf the balance fhou!d be a cylindrical plate, it is known 

that the diltance of the centre of gyration from the axis is 

to the radius as 1 to V2 ; wherefore in this cafe cK 

t fe 3 and the time of a femi-vibration, or ¢ = se: tei 
“ , ¥ rh 
_ Agreeably to this expreffion, Mr. Atwood ‘withed to 
“try the practical refults of a chronometer made by Kendal, 
‘to prove how far his theory agrees with practice, and af- 
fuming the centre of gyration to be the fame as if the ba- 

“tance were a cylindrical plate, he cbtained from Mr. Earn- 
. fhaw the following data, viz. 
“W, the weight of the balance and vibrating parts = 42 
7 grains. 

, the force at the circumference of the balance, which 
_ counterpoifes the force of the {pring when wound to the 
 diflance of go” = 24 grains. 
“f, the radius of the balance = 1.125 inches. 
Y, the fpace defcribed in one fecond of time by bodies 
- which defcend freely from reit by the acceleration of 
_ gravity = :93 inches. 

“, the circumference of a circle to radius 1 = 3. 14159, &c. 
‘The balance, when adjufted to mean time, made jutt five vi- 
rations in a fecond; the actual time of a femi-vibration 
f is therefore 0.1-00. 
Then ¢, the time of a femi-vibration by the theory, 

aarst oie X 3-14159)X L625 
be = FORD 2553 = 0.0994 parts of a 

fecond ; hence 0.1000 —o 0994)= 0.0006 is the difference 
between the atual time and the time by calculation fiom 
the theory 3 and the near coincidence of the two refults 
proves that the fuppofition of the centre of gyration being 
nearly as in a cylindrical plate, is near the truth, 

“ Tt is obfervable,” fays our author, “that the femi-are 
of vibration BO = J, does not enter into thefe expreffions 
for the time of a femi-vibration ; if, therefore, inftead of the 
emi-are B O, an arc of any other length L O, terminating 

“in the point of quiefcence,( fy.3.) fhould be fubftituted in the preceding inveftization, the time of defcribing L O would be 
Rill — wa fe or, peas equal to the time 

of defcribing the other femi-arc BO; confequently, whe- 
her the balance vibrates in the largeft or fmalleft arcs, 

¢ times of vibration will be the fame, From the preced- 
ig inveltigations it appears, continues our author, that when 

e force by which the circumference of the balance is 
eelerated at the given angular diftance 2° from the 
iefcent pofition is = F, the time of a femi-vibration ¢ = Se 
was 3 and converfely, when the time of a femi- 
ov, XIII, 
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vibration is = #, the force which accelerates the circumfer- 
ence at the given angular diftance c? from the quicfcent 

} ‘: oo —_ Pine aay pofition, that is, F = iy Bie 18" 

* Since time-keepersare ufually adjuited tomean time when 
the ‘balance makes five vibrations in a fecond, the time ofa _ 
femi-vibration will, in this cafe, be == y'5th part of a feconi ; 
the fubftitution of ;4th for ¢ betag made in the preceding 

. equation, the force which accelerates the circumfcreuce of 
the balance, when at any given angular diftance c° from the 
quiefcent pofition, will be determined for all time-keepers 

adjufted to mean time, in which the balances make five vibra- 
tions ina fecond. Suppofe the given angle c? = go’, then 
making c° = 90°, p= 3.14159, &c. / = 193, t== y55 the 
accelerative force at the angular diflance from quiefcence 

pirgo? 
ae We have 
87 x 180° 

therefore arrived at the following conclufion ; if-the radius 
of the balance is equal to one inch, and the time-keeper is 
adjufted to mean time when the balance makes juit five 
vibrations ina fecond, the force which accelerates the cir- 
cumference of the balance at the diftance of go° from the 
quiefcent pafition is = 1.00408926, the accelerative force 
of gravity being = 1. And if the radius of the balance is 
greater or lefs than one inch, the force by which the cir- 
cumference is accelerated at the diftance of 90? from qui- 
efcence will be greater or lefs than 1.00408926 in proportion 
to the radii. 

** According to the principles aflumed in the preceding 
folution, the {pring’s elaftic force is fuppofed to vary in the 
proportion of the angular diftances from the quiefcent pofi- 
tion, and on this condition the vibrations are fhewn to be 
ifochronous, whether they are performed in longer or shorter 
arcs; but if the fpring’s elaftic force at different diftances 
from quiefcence fhould not be precifely in the ratio here 
afflumed, the longer and fhorter arcs may be defcribed in 
times differing in any proportions of inequality. If, for 
inflance, the {pring’s force, inftead of varying in the ratio of 
the aforefaid diftances, fhould vary in the ,2°°,dth power or 
48g4dth power of the diftances, it does not appear from the 
preceding folution what alteration in the daily rate would be 
caufed by this change in the law of the force’s variation, 
when the femi-are of vibration is increafed or diminifhed by 
a given arc. Toafcertain this point fully, other refearches 
will be neceflary, by which it may be known, what altera- 
tion of the daily rate of a time-keeper is occafioned by 
a given increafe or diminution of the arc of vibration, when 
the {pring’s elaftic force varies in a ratio of the diftances 
from the quiefcent pofition, the general index or exponent 
of whichis any number or fraétion a. 

“ The force which accelerates the balance being affumed 
in that power of the diftances, the exponent of which is #, 
let BO=4, (jig. §-) be the femi-are of vibration when the 
time-keeper is adjulted to mean time; let DO = a; the 
accelerating force on the circumference at the diflance from 
quiefcence OD =F; fuppofe the circumference to have 
defcribed the are BH from the extremity of the are By 
and let HO = x: then the force by which the circum. 
ference is accelerated when at the angular diftance from 

EF x” 

n 

go7 on = =r X% 1.00408926, 

the quiefcent pofition O H = 3 let uw be the fpace 

through which a body falls freely from reft by the accelera- 
tion of gravity, to acquire the velocity: of the circumference 
when it has defcribed the arc BH: the principles of acce- 

—FR"% levation gave this equation u = 

3R 

: taking the flu- 

ente 
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Fo +'—Fsx"+! 
ents while x decreafes from 4 to x, u = > 

a+1 X a"™ 

and / being 193 inches, the velocity acquired by the circum- 

4/F 

‘ne n+1xa" 
a/b" +-'— a" + ';*let T be the time of deferibing the arc 

—— 4 

ference, after defcribing BH; will be = x 

an 

/ he ae ee ne 

The time of dtferibing the are B H will be the fluent of 
this fluxion, while x decreafes from 4 to x, and the time of 
defcribing the femi-arc B O will be the entire fluent of 

WAESET: ~3 
ee x _- 

4/F af On tet — x" 48 
from 4 to 7. Now let the balance commence its vibration 
from any other point I, (fig. 5.) and let IO =c; fuppofe 
the circumference to have defcribed ths arc I K, and make 
© K = 9; let ¢ be the time of defcribing the arc [ K ; then 
by proceeding in the fame manner as in the former cafe, it is 

found that ¢= V/ secs “Rill — 
4/F Vet pt yh tt 

the time of defcribing the femi are IO will be the entire 
fluent of this fluxion, while y decreafes from c to o. Al- 

——) % 

» while x decreafes 

3 and 

though the fluents of the fluxions 

=F 
Pec arses; cannot be expreffed in general terms, 

yet the exact proportion of the faid fluents may be affigned, 
which will be the proportion of the times in which the ba- 
lance vibrates in the two femi-arcs BO, I O; the multiply- —— a 

Nw a 

Fr being common to both fluxions; 

and fince the entire fluent of 

ing quantity 

—x 
is to the en- 

7 a oes Ce 

7 — "a 
tire fuent of as b 

; I 
is to ¢ > 

2 : wv cn sty — y+! 

at follows that the time of a femi-vibration in the arc 
B O is to the time of a femi-vibration in the are I O 

—* Woras sto LO}! am 
P BO 2 

Suppofe a watch to be adjufted to mean time when the 
femi-are of the balance’s vibration is= BO, (fg. 5.) and 
let this femi-arc be afterwards diminifhed to I O; the time 
Shewn by the watch in any given portion of mean time 4, 
when the femi-arc of vibration is I O, will be = ¢ x 

BO—2 
I 0! 2 
daily rate, in confequence of the diminution of the femi-are 

BO}1—2 : 

IO}. 2 : 
To apply this propofition, let a cafe be aflumed; fuppofe a 
watch to be regulated to mean time, when the femi-are of 
vibration is 135°, and let this femi-are be diminifhed 8°, fo 
as to become 127°; let the ratio of the fpring’s elaitic 
force deviate from that of the diftances from the quiefcent 
pofition bya {malldifference of -,,dth powerofthe diftances, 
inftead of in the entire ratio of the faid diftances from the 
quiefcent pofition. The alteration in the daily rate of the 

Le I 
as b £0 ¢ 

3 and if ¢ is put = 24", the alteration of the 

of yibration from BO to IO, will be 24” x 

watch will be obtained from the preceding theorem, by — 
making the following fubRitutions; BO = 135°, 10= 
127°, n= Seder the alteration of the daily rate = 24" x 
—— — 
ae To.d — {I= “s 2".62.? 

127 | 
From this theory of the balance and balance fpring it is, 

evident, that when there is a very minute alteration in the 
law of the force’s variation, amounting to no more than 
yoisodth part of the entire ratio of the diftances, an accelera- 
tion is caufed in the daily rate of more than 24”, when the 
diminution of the femi-arc is only 8°, and as this alteration 
in the force is lefs, probably, than can be deteéted by atual 
meafurement of the force by mechanical means, it is very 
probable that a much greater acceleration or retardation of 
the rate, than in the example before us, may occur from the 
fame caufe, which can only be correéted by a correfponding 
alteration either in the length or ftrength of the balance 
{pring, or both, as the cafe may require, and the beft way 
of deteéting the law of force by which the fpring aéts at 
different diftances from the quiefcent pofition, is by increaf- 
iag or diminifhing the maintaining power, fo as to render 
the arc of vibration unequal in fucceflive trials for a limited 
time. The neceffary conclufion, from fuch trials with 
different maintaining powers, will be, that when an accelera- 
tion of the daily rate accompanies a diminution of the are 
of vibration, the elaitic force of the {pring ufed varies in a 
lefs ratio than that of the diflances from the quiefcent pofi- 
tion ; but on the contrary, when a retardation takes place 
under the fame circumitances, the faid elaflic force varies in 
a higher ratio than that of the diftances from the point of 
quiefcence. We here fuppofe the fame efcapement to be 
ufed in all the trials, and that the impulfe given to the 
balance is no more than fufficient to overcome the inertia 
of the balance and the refiftance it meets with from friGtion 
and the denfity of theair ; but as there is generally an over- 
plus of power communicated to the balance to guard againit 
flopping by the acceffion of dirt or thickening of the oil, 
this f{uperfluous power has fuch an influence on the balance 
and its {pring when in motion, as to produce a compound 
law of varying forces, fomewhat different from the fimple 
law derived folely from the elafticity of the {pring, and the 
more this compound law varies from the fimple law derived 
from the {pring’s elafticity, the greater will be the difcre- 
pancy between the theory and performance of a watch ba- 
lance. The bufinefs of a good efcapement of a watch or 
balance clock is to keep the balance in continual motion 
with as little interference as poffible with the fimple law of 
its natural varying forces, which it has been fhewn are in 
proportion to the diftances from the point of quiefcence. 

After thefe remarks on the laws by which a pendulum 
and a balance together with its {pring become the regulators 
ofan horological machine, the reader will be able to form an 
opinion, founded on {cientific principles, on the merits or 
demerits of the different efcapements that are fucceflively 
defcribed, not only in this article, but in the articles Curo= 
NomETER and Crock, which have been already pub- 
lifhed. 

Henry Sully, who was an ingenious clock and wat 
maker about the beginning of the 18th century, wrote a hit 
tory of the efcapements of his time down to the year 1727, 
which Julien. le Roy added to Sully’s “ Regle Anke 
cielle du Temps,” in the fecond edition, publifhed at Pari 
1737, from which Berthoud has extracted his account“ 
feveral efcapements in his ** Hiftoire de la Mefure 
Temps,” and which we mean to avail ourfelves of ina 
degree in our fubjoined defeziptions. — 
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ESCAPEMENT. 

The different efeapements of clocks and watches may be 
divided into four clafles 5 wiz ; 

1. Thofe with a recoil; or which produce a backward 
motion of the efcapement wheel and fecond’s hand in fome 
arts of the vibration ; (echappement a recul. ) 

_ 2dly. Thofe that have the dead-dea/, or that allow the 

-efcapement wheel and hand to reft while the whole vibration 
is made ; (echappement a repos.) 
diy. Detached, or free efcapements, which at on the 

balance or pendulum an almoft infenfible time, and fuffer tlie 
vibration to be performed almott without conne@ion with 
the pallets; (echappement a vibrations libres. ) 

4thly. Detached, or free efcapements with a remontoir, 
or auxiliary {pring frequently wound up by the maintaining 
power, to equalife the ares of vibration; (echappement a 
vibrations libres et a remontoir d’égalité d’ares. ) 
_ The moit ancient efcapement in ufe at this time, and 
probably the firft that was ever contrived, is the crown-wheel 
¢fcapement at prefent employed in our table-clocks and 
common watches; we know not who was the original 
inventor, but find mention made of it by Leonard de Vinci, 
who died in the year 1513; and Venturi thinks that the 
horological machines of Wallingford and Dondi, early in the 
fourteenth century, had the fame, as we have feen, under our 
wrticle Crocx, that Henry de Wyck’s clock had iin the 
year 1364. The idea of converting a rotatory into a vibra- 
tory motion, and the means adapted to effect this purpofe 
mechanically are equally ingenious; as an effort of genius 
this thought is much to be admired. We have already 
given a general defcription of the conneétion that the efcape- 
ment-wheel has with a train of wheel-work on one fide of it, 
and with the balance on the other, under our article juft 
referred to, but as the balance had no rim, and was without 
the regulating, or, as it is fometimes called, the pendulum fpring, 
we think it mght to give a feparate drawing and defcription 
of this efcapement, as made at prefent, together with fome 
remarks on its properties, 
_ 1. Crown-wheel efcapement.—In Plate XXXI. of Horo- 
logy, fig. 6. veprefents the crown-wheel and balance in 

‘connection, which may be in either a horizontal or vertical 
polition, and is in fa&t fometimes in one pofition and fome- 
times in the other in a common watch agreeably to the 

ifferent pofitions of the body of the wearer ; and it is eafy to 
conceive that a fhort pendulum might be fubflituted for 
the balance when the crown-wheel moves horizontally 
ina fixed pofition, and the axis of the balance is placed 

rizontally, which is the cafe in moft of the portable 
clocks. The name of crown-wheel is taken, no doubt, from 

refemblance it has to an old fafhioned royal diadem ; but 
hen applied to a watch it is frequently called fimply the 

balance-wheel, from its conneétion with the Jal/ance: this 
heel and the balance, including the pallets and regulating 

{pring, may be confidered as conttituting the e/capement, the 
action of all which may be underftood from the following 
fhort account. 
Suppofe the pinion a, on the arbor a of the balance-wheel 

or crown wheel cd, to be aétuated by the main-f{pring, or 
ight which forms the maintaining power, by means of the 
"i in the direction cf de, while the pallets ¢ and /, at- 
‘ached to the axis ot the balance g /, and fkanding at right 

6 to each other, or very nearly fo, are long enough to 
in the way of the ends of the floped teeth of the wheel, 

turned round an angle of 45°, fo as to point in oppo- 
iretions, asin the figure ; then a tooth of the wheel 
, for inflance, meets with the pallet f, fuppofed to 

yeat reft, and drives it before it a certain Space, till the end 

of the tooth e/capes ; in the mean time the balance attached 
to the axis of the pallets moves in the direction 4 £ ¢, and 
winds up the fmall {piral {pring 7, one end of which is falt 
to the axis and the other to a ftud on the plate of the frame, 
in this operation the {pring oppofes the momentum given to 
the balance by this pufh of the pallet f, and prevents the ba- 
lance from going quite round before the pallet ¢ mects with 
another tooth at the oppofite end of the wheel’s diameter; 
here this pallet receives a pufh which carries the balance 
back again, having as yet but {mall momentum, in the di- 
rection //, and aids the {pring, which now unbends itfelf 
till it comes to its quiefcent pofition, but beyond that point 
is unwound, partly by the puth from the maintaining power 
on the pallet e, and partly by the acquired momentum of the 
moving balance, particularly when this pallet has efcaped ; 
at length pallet fagain meets with the fucceeding tooth, and 
is carried backward by it, in the direction the balance is 
now moving in, till the maintaining power and force of the 
unwound {pring together overcome the momentum of the 
balance ; during which time the recoil of the fecond’s hand is 
apparent, when put on the pivot of the arbora4; at length 
the wheel brings the pallet fback again till it efcapes, and the 
fame procefs takes place with pailet ¢ that has been defcribed 
with refpeét to pallet f, and thus two contrary excurfions, or 
ofcillations of the balance, take place before one tooth has 
completely efcaped, which is the reafon why there mutt be al- 
ways au odd number of teeth in this wheel, that a {pace at one 
fide of the wheel may always be oppofite to a tooth at the 
other, in order that one pallet may be out of ation while the 
other is in a€tion. The fame account will apply to the vibra- 
tions of a fhort pendulum fubitituted for the balance, when 
this efcapement is ufed. This efcapement, which is of the firft 
clafs, is evidently calculated to derange the natural law of the 
{pring’s varying force, which, we have feen, is in theory in 
proportion to the diftances from the quiefcent pofition ; for 
as the ation of the maintaining power continues to prefs on 
the pallets, either with or againtt the balance’s motion, during 
a large portion of each vibration, this extraneous force aGt- 
ing along with the elaftic force of the {pring makes a new 
law compounded of the two forces, which may or may not 
bea regular law, as modified by circumftances, that are to 
be taken into confideration ; for inftance, the relative forces 
of the maintaining power and of the regulating fpring, the 
uniformity of each force feparately. confidered, the ratio 
between the radius of the pallet-wheel and length of the 
pallets, the weight and diameter of the balance, the angle 
of action in the efcapement relatively to the whole arc of 
vibration, the adjuftment of the length and ftrength of the 
{pring for ifochronifm, and of its quiefcent place to the pofi- 
tion of the pallets, together with the fri€tion and inertia of 
the acting parts, as well as refiftance of the air to the moving 
balance mutt all enter into the account, which complex data 
render all calculations founded in theory very inadequate to 
their purpofe of determining the praétical refults inde- 
pendently of experimental trials, which are neceflarily adopt- 
ed by the workmen in finifhing the adjuftments. The bad 
effeét of aa almoft conftant force on the balance, as derived 
from the maintaining power, is evident by the application of 
the key to the fufee-arbor of a watch, and by urging it ina 
direction contrary to that of winding up, for the additional 
force thus given to the maintaining power, will very fenfibly 
accelerate the beats of the watch, and leffen the are of vibra- 
tions hence any inequality occafioned in the maintaining 
power, by the acceffion of dirt, or by want of perfeét com- 
penfation in the fufee of the varying force of aintpringy 
&c. will alter the daily rate very materially, 4hough the me- 
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chanical adjuftments at the balance may, in the firft inftance, 
have produced jointly a law of varying forces in the regu- 
lating mechanifim that fhall approximate near enough to the 
ifochronous law of the balance fpring, while the arcs of 
vibration remaiu unaltered. It is of the utmoft importance, 
therefore, when a crown-wheel efcapement is ufed mm any 
watch, that, whenever a new main-fpring is put in, the fufee 
fhould alfo be altered, fo as to become as perfe&t a compen- 
fator as pqflible for that identical pring, which, we believe, 
is {eldom, if ever, attended to in praétice. This efcapement 
ufvally has a pia in the rim of the balance that may catch a 
notch on each fide of the cock beyond the extremities of 
the longeft vibrations, called the anking, to prevent the de- 
rangement of the balance and of its regulating {pring by 
any fhake or accident. 

2. Efcapement a pirouette by Huygens.—About the year 
1675, when Huygens was contriving the beit conftruction 
he could devife of a marine time-piece, he naturally dwelt 
upon the portability of the balance, as affording the like- 
lieft plan of accomplifhing his purpofe, but he was aware 
that the balance vibrating in fhort arcs was not comparable 
in point of {teadinefs to-a pendulum, asa regulating princi- 
ple, feeing it is too much under the controul of the main- 
taining power, when ufed with the crown-wheel efcapement, 
the only one at that time known. The balance under fuch 
ftrong influence, and that a variable influence, had the pro- 
perty of putting itfelf into motion when in a ftate of reft : 
Huygens, therefore, made fuch additions to the balance and 
efcapement then in ufe, as produced much longer vibrations 
than had been before witnefled, and introduced an additional 
wheel and pinion between the pallet-wheel and the balance 
to effect this obje& ; thus, in fig. 7. of our laft plate, is a fide 
view of a fmall frame containing the mechanifm of Huygens’ 
efcapement, confilting of two wheels, one pinion, a pair of 
pallets, and a balance with the fpiral fpring, together with 
the requifite cocks to bear the pivots of the arbors ; a d is the 
crown-wheel or pallet-wheel of the ufual fhape and number of 
teeth, placed ina vertical pofition, like the contrate wheel ofa 
commen watch or table clock ; ¢ d is a contrate wheel placed 
horizontally, like the pallet-wheel of a common watch, having 
two pallets ¢, f, as ufual on its arbor, at right angles to each 
other, and aéting exa&tly as we have explained above ; the 
contrate wheel ¢ d drivesa pinion g on the axis of the ba- 
lance 4, under which, as ufual, is the fpiral fpring 7 ; the 
ation of this efeapement differs from that of its predeceffor 
only, inafmuch as the contrate wheel impels the pinion feve- 
ral times round at each impulfe of one’ of the pallets, there- 
by occafioning feveral revolutions of the balance itfelf at each 
ofcillation; and Sully fays, that when the fpring is not ufed 
he has feen the ofcillations performed in the {pace of two 
feconds, and with a {pring ia one, in imitation of a feconds’ 
pendulum clock, to which this efcapement is not applicable. 
The influence, however, of the maintaining power muft have 
been exerted on the balance in this conftruction alfo, during 

at leaft one of its revolutions, and the extraneous force in- 
terfering with the law of the fpring’s varying forces would 
produce a compound feale of forces, in which, as in the 
former inftance, one would be nearly conftant while it aGted, 
and the other varying ; befides, the friétion in the teeth of the 

wheel and pinion, however well executed of the refpettive 
fizes and fhapes, would produce checks that would be un- 
favourable to the fteady efcillations of the balance, we there- 
fore are not furprifed to find that this efeapement, which 
was of the firft elafs, was foon difcontinned. 

3. Efcapement with :xvo balances by Dr. Hooke, and by 
Du Tertre—Dt. Hooke, fays Sully, produced a balance 

in the year 1675, which he had invented in 2658, with — 
two balances engaging each other by means of teeth” 
cut in their edges, and one of them having a fpiral {pring on 
its verge or axis; but Berthoud attributes the invention OF” 
this efcapement with two balances, without the fpring, to — 
a German artift on the authority of Thiout (Traité d?Hor. 
Jogerie de Thiout) where there is a drawing of the efcape. 
ment in queftion; J. B. Du Tertre afterwards made fome ad. 
ditions, which we have given in fc. 8. of Plate XXKI, and 
of which the following is a defcription, viz.; A and B are 
two balances acting together, like wheels with equal num- 
bers of teeth, and having on one of the crofles of eacha 
pallet, at a and 4 refpeétively ; at equal diltances from the 
axes of thefe balances is the arbor of the laft wheel of the 
train, bearing two ftars with each five radii, one numbered 
I, 2, 3, &c. which is fmaller than the other, lying the 
lower in pofition, and the other marked de f, &c. with radii 
long enough to reach almoft to the centres of motion of the 
balances, which they can pafs only when the femi-circular 
parts that are cut away are prefented to them; but at other 
times they reft againft the central femi-circular pieces that 
remain uncut : the radii of the {mall ftar reach far enough 
to fall on the pallets @ and 4 fucceffively, which they impel 
alternately, and give motion to both balances at the fame 
time ; but the efcape takes place by means of the radii of 
the large ftar, that reft fucceffively againft the femi-circular 
portions of metal not cut away, above the centres of the 
balances refpeétively. The three axes ftand in the angles of 
an ifofceles triangle, and have their upper pivots fupported 
by three feparate cocks, placed ‘over the upper plate of the 
frame, the lower pivots of the balances refting on the upper’ 
plate, but the arbor of the two ftars paffing acrofs the frame 
to take the laft wheel. The ation is thus; radius 1 of the 
{mall {tar has parted with the pallet a of balance B, and the 
long radius d is efeaping ; prefently radius 4 will fall on the 
pallet 4 of balance A, and impel it in a dire€tion from 4 to 5, 
the balance B at the fame time moving in a contrary direcs 
tion; this impulfe will continue till the radius 4 falls from t 
pallet, foon after which the long radius g will fall on the fee 
micircular central piece of balance A, and ftop the further 
motion of the two ftars, which move together on the f 
arbor, and the balances will go on in their vibrations till 
{pring under balance B brings them back again, fo as 
prefent the cut half of the central piece of balance A to t 
point g of the long radius, which, being impelled by 
train, now efcapes ; the flars go on till radius 4 of the fi 
ftar meets with the pallet a of balance B, the motion o} 
which it now eppofes, and is itfelf brought back, fo as t 
make a recoil of the hands till it has ftopped the tie 
the balances, which now begin each another ofcillation : 
radius 4 efcapes the pallet a, and the long radius ¢ falls on th 
femi-circular piece, at the centre of balance B, as it did be 
fore on that of balance A ; the ofcillation continues forwar 
again till the fpring brings it back, when another follo 
radius of the imall ftar falls again on the pallet 4 of balane 
A, as before, and drives it ; foon after which a fucceeding lon, 
radius falls on its femi-circular central piece, and refts till 2 
the return of the ofcillation it can efcape ; thus an alternatio 
of ofcillations epee by the fhort radii aGing alternate 
ly on the t6"Balances, while the long radii fufpend the in 
pulfes by refting on the femi-circular parts of the centres 
the balances, during the latter portion of each excu' 
This efcapement was evidently of the firft clafs, like its: 
deceffors, and though it avoided the jerk ufually gi 
one*balance by the ftroke of the pallet, yet was fubj 
fri€tion arifing from ths a€tion of the teeth, like the p 
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ing one; it had; however, a capability of making the angle 
of aétion and angle of the balance’s motion before the efcape 
in any ratio to each other, by altering the lengths or num-~ 
ber of the radii refpectively, as well as the diltance of the 
pallets from the centres of motion; it had alfo the good 
roperty of preventing an increafe ia the maintaining power 

From affe€ting the balancesin the fame proportion, by the 
Jong lever prefling again{t the femi-circular central part of 
the balances alternately, duriag the latter part of the excur- 
fion of the balauces, fo as to check any acceflion of momen- 
tam occafioned by an acceffion of maiotaining power: the 
law of this preffure, however, might be modified by changiag 
the figure of the femi-circular piece into a {piral fhape, fo that 
the preffure might bear a proportion to the angular diftances 
ofthe balances from-the fpring’s quiefcent pofition. The 
fri€tion in both cafes, it mult be admitted, would be detri- 
mental to the performance. The bauking, we prefume, ia 
this efcapement, was the fame as in an ordinary watch, as no 
remark is made thereon. The invention, it appears, mult 
be attributed to three fucceffive artiits; firft the German, 
whoever h¢ was, invented the efcapement without the balance 
fpring, and with the {mall ftar only, in which ftate it would 
ac&t under the controul of the main-fpring, without the re- 
gulating {pring : fecondly, the regulating {pring was added 
by Dr. Hooke, and, thirdly, the large itar was introduced 
by Jean Baptilfte Du Tertre, about the year 1724, which 

- addition completed the efeapement as given in our drawing, 
which inits prefent ftate will not aét without a regulating 
fpring. Of courfe this laft addition followed Tompion’s 
and De Baufre’s efcapements hereafter defcribed, from 
which probably the idea of the large ftar prefling on the cir- 
cular part of the axis of motion was derived. Each addi- 
tion was evidently an improvement on the original German 
efcapement as defcribed by Thiout ; but the number of pi- 
yots in motion, and the increafed fri€tion occafioned by the 
preflure of the femi-cylindrical pieces at the centres of the 
balances, were obitacles too powerful to be overcome in 
this conftruction, 3 att 
‘ Firft dead beat-efcapement by Tompion.—The ingenious 
pepo of Taadtioa ce probably the firft watch-maker 
who contrived an efcapement without recoil, or efcapement 
of the fecond clafs, called a dead-beat efcapement from the 
circumftance of the fecond’s hand remaining motionlefs, or, 
as it were, dead, during the motion of the balance after the 
efcape. Sully fays that he fucceeded in effeCting this about 
the year 1695. In this efcapement, of which fig. 7. of Plate 
XXXV.isa plan, the balance verge carried a cylindrical piece 
of metal a dc, terminating with a pallet c, with a notch cut 
between a and ¢ to allow the efcape of each fucceflive tooth 
of the balance wheel. This wheel had its plane parallel to 
the planes of the plates of the frame, and its teeth bent at the 
end, and fo diftant, that the cylindrical piece and pallet could 

When the cylindrical 
part of the pallet prefented its notch to a ene ae tooth 
of the efcapement wheel, it received a puth therefrom, which 
ut the balance in motion, and the next fucceeding tooth 

Ralln -on the circular or cylindrical portion of the pallet, 
now in motion in the direétion c 2 a, refted againf it without 
recoil till the balance {pring had brought the notch back 
again, when it efcaped in its turn by giving its pufh, anda 
third tooth fell on the cylindrical part of the pallet, and in 
like manner remained motionlefs till the notch came back 
again and allowed the efeape: thus one efcape took place 
at every alternate vibration, and the contrivance was admi- 
rably calculated to prevent the bad effeét on the balance of 
any change in the impulfes derived from the main-fpring ; , 
but the friction on the back of the pallets when large, and at . 
ly 

the balance pivots eccaftoned by the preffure of the refting 
teeth, contlituted the fame objeGion in praStice as ap- 
plied to Du Tertre’s modification of the efcapement with 
two balances. ‘This efcapement, however, was the arche- 
type of all the fucceeding dead-beat efcapements, and there- 
fore is deferving of the notice we have given it. 

5. Cylinder efcapement in diamond ly De Baufre.—A 
native of Geneva of the name of Facio had applied rubies 
to the pivet holes of a watch about the year 1700, aud 
went inte partnerfhip with De Baurre, a French watch- 
maker, eftablifthed in London ; the latter artilt fi ding the 
adyantagé of applying the polifhed furfaces of the precious 
{tones for diminifking friGtion at the parts of aétion, con- 
trived a new efcapement about 1704, of which the pallets 
were of diamond. Sully fays that.a watch of De Baufre, 
with the diamond pallets, was put into his hands by fir 
Tfaac Newton, who had found its accuracy of performance 
admirable. The following account will be intelligible, we 
prefume, to any artift who underftands the mechanifm of a 
watch. The balance had two pallets on its verge confifting 
of a femi-eylindrical diamond, and the efcapement wheels, 
of which there were two, were vertical, with their common 
arbor at right angles to the verge of the balance; i. ¢. with 
their planes parallel to the verge; thefe wheels, which were 
fimilar, were placed one oppolite the other on coutrary fides 
of the verge in fuch way, that a tooth of one fell in the 
middle of the {pace of the other, and vice ver/é ; the pallets 
were ,';th of an inch thick, and two and a half twelfths in 
diameter, and the diftance between the ends of the téeth of 
the double efcapement wheel about ;,th of an inch, or twice 
as much as the thicknefs of the pallets; the pallets had 
their planes parallel to the plane of the balance, and had 
their femi-circle floped in an angle of about 45° at the ends 
for the pallets to flide over, after preffing on their planes 
alternately during the refpeétive ofcillations. We will endea- 
vour to explain the action, as we comprehend it to have 
been by a verbal defcription. Let the leading pallet be 
called a, and the following pallet 4; and let the balance 
be fuppofed in motion with a tooth of the efcapement wheel 
refting on the plane of the diamond; when the floped end 
of pallet a@ arrives at the faid tooth, the tooth falls 
off, accelerating the balance by its fliding motion, and goes 
on till an oppofite tooth of the other wheel falls on the 
plane of the diamond in motion; this tooth refts without 
recoil, as did the former one, till the floped end of the pal- 
let 4 comes to it, when it falls off in its turn, and gives mo- 
tion to the balance, which has thus its {pring wound up by 
the momentum of the balance fufficiently far to bring the 
balance back again after every impulfe ; and thus an alter- 
nation of vibrations js continually. maintained while the 
force of the maiafpriny lafts. This efcapement is alfo of 
the fecond clafs, or of the dead-beat kind, but is fubje@ to 
the conftant friction of its immediate predeceffors, though 
this friction is greatly diminifhed by the fubftitution of the 
diamond: for metallic pallets, and by the bufhing of the pi- 
vot holes with rubies ; it poffeffed all the good properties of 
Tompion’s efcapement jutt defcribed. (See Machines and 
Inventions approuveés, &c. vol. vii. p. 137.) Larcum 
Kendal ufed two crown wheels in a fimilar manner, which 
W. Howell improved by adding a forked detent to make 
the efcapement detached, which was rewarded by the Adel- 
phi Society, in 1792. See their Tranfactions, vol. x. p. 216, 
6. Sully’s modification of De Baufre’s efcupement-—T he 

praife which fir Ifaac Newton beftowed on De Baufre’s 
ew watch induced H. Sully to beftow much attention on 
it, and in the year 1721 he adopted an alteration in it, which 
made only. one wheel neceflary for-the efeape at both ofcil« 
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lations; but Berthoud has expreffed an opinion that his 
alteration contlitnted no real improvement, but made the ad- 

juftment of the pallets more difficult. Sully having applied his 

modi&cation of the efcapement in queftion both to a pendu- 

tum clock and a marine time-piece, prefented two memoirs 

on its conftruétion to the Royal Academy of Sciences in the 

years 1723 and 1724; which are alfo printed in his defcrip- 

tion -of marine time-pieces, publifhed in 1726. Fig. 1. of 

Plate XXXII. of Horology, veprefents.a fide view of this 

efcapement, where A is the efcapement wheel, B the con- 

trate wheel between it and the balance C, which has a pinion 

only on its verge, that is actuated by the contrate wheel ; 

the pallets 1, 2, are two circula@pieces of agate, placed at 

the diftance from one another of one {pace of the efcapement 

wheel nearly ; thefe pallets have each an inclined or floped 

end, like De Baufre’s, the flopes alfo being at the contrary 

ends of each; the intention of this modification 1s not only 
to make one wheel A perform the whole bufinefs of the 
efcapes, but to produce long vibrations of the balance, even 

beyond a complete circle. ‘The aétion was thus; on giving 

motion to the balance C, fuppofe the tooth 4 to reft on the 
plane of the pallet or agate 1, it foon mects with the end 
flope, and falls off till it meets with the pallet 2 below, on 

which it refts, after having given a pufh to the pallet 

during the aé&t of fliding off ; the balance goes on, till the 

{pring, now wound up, brings it back, there being in the 

mean time no recoil, by reafon of the arbor of the contrate 

wheel being alfo the axis of the pallets, and at right angles 

thereto; the toothdnow finds, after the return of the balance, 

#he floped end of pallet 2, and efcapes entirely ; but at the 

fame inftant tooth c, which follows, falls on the plane of pallet 

1, and is then in the fame fituation we at firft found 4 in, there- 

fore the fame aGtion is repeated with this, and every fuc- 

ceeding tooth, till the power of the main-fpring is ex- 

haulted. This modification of De Baufre’s efcapement is 

confequently of the fecond clafs alfo, and enables us to 

comprehend more clearly the action of the original one, 

which had its double efcapement-wheel placed with refpeét 

to the balance verge, as the prefent one has its fingle one, 

with refpe& to the arbor of the contrate wheel, The effec 

produced muft have been nearly the fame on the pallets, 

though +the vibrations of the original balance mutt neceffarily 

hhave been fhorter than of the latter, but then it had not the 

fri@ion in the wheel-work between the pallets and balances. 

7. Efcapement with two cylindrical pallets.—1n the year 

1727 Julien le Roy thewed Sully fome watches juft brought 

from England into France, which had each two cylindrical 

allets with notches cut in them like Tompion’s fingle pallet, 

avhich kind of efcapement feems to have differed from his, 

only in having an efcape at every vibration, and in having: the 

ald crown-wheel as an efcapement wheel; but as we have 

mot been able to trace the inventor of this efcapement, we 

amutt confider it as a lineal defcendant from Tompion’s, and 

‘therefore as a variety of Englifh extraétion, Its utility has 

-been, however, evinced by the circumftance of Julien le Roy’s 

having adopted it as a favourite, and ufed it in fome of his 

-produétions: it had the property of converting the recoil 

of the crown-wheel into a dead-beat. 

8. Cylinder or harizontal efcapement of Graham.—We 

‘are not informed in what particular year Mr. Geo. Graham, 

-the celebrated watch and clock-maker, invented the efcape- 

ment with a cylinder, called alfo the horizontal efcapement, 

-from its wheel being ‘in an horizontal pofition, but it appears 

‘that Julien de Roy introduced this conftruétion into France 

an the year 1728, when wonderful properties were attributed 

to it, but particularly the property of compenfating all the 

gnequalities of the maintaining power, which at that time 

was the great defideratum among watch-makers.. The cons 
trivance bears a great analogy to Tompion’s efcapement, 
and was probably originally derived from his, which, however, 
doesnot leflen the merit of the contrivance, as it requires as 
much ingenuity to improve an exiltiag inftrument, fre- 
quently, as to invent anew one. Fig. 2, of Plate XXXII. 
is a peripeétive view of Graham’s horizontal efeapement, in 
which A is the efcapement-wheel, B the balance, and C the 
hollow cylinder fixed on the verge of the balance; each 
tooth of the wheel, which may have any convenient number 
of teeth, is formed of a triangular inclined plane or wedge, 
fupported by a {tem projecting perpendicularly from the plane 
of the wheel at its circumference ; the length of the wedge 
of each tooth is juft a diameter of the internal part of the 
cylinder, fo that the cylinder may revelve round the wedge 
when the balance isin motion ; in this fituation the anterior 
point of the wedge juft touches the cylinder’s interior fur- 
face, but the pofterior point of the fame is free, fo as not to 
touch and {tick faft in the cylinder, but to give it a puth 
on the edge when the contaé ceafes ; the Enda between 
the teeth is alfo great enough to allow the exterior portion 
of the cylinder to come between them, when the efcape has 
taken place, and while the balance continues its ofcillation. 
The aétion is performed in the following manner; fup- 
pofe the wedge to be juft efcaping from the hollow part of 
the cylinder, and to be giving its impulfe to the edge of the 
cylinder which it quits, the balance goes on and winds 
up the fpring, as ufual, at the fame time prefents its exterior 
face, or convex {urface to the point of the fucceeding tooth 
or wedge; this point falls on the faid convex Eee and 
refts there, without recoil, till the ofcillation is finifhed, at 
the return of the balance, by means of the {pring now wound 
up, the hollow or concave part of the cylinder comes to the 
point of this following wedge, and being rounded at this end, 
admits it eafily into its concavity, at which inftant the other 
edge of the cylinder receives a fecond impulfe in a con- 
trary direStion ; the balance now makes another ofcillation; 
and the point of the wedge refts againft the interior face of 
the cylinder, as it did before on the exterior, without recoil, 
and in both fituations of reft the wedge has no other effec 
on the balance than that of retarding 14 = its preflure againft 
the circular furface ; the fecond tooth is now in the fame 
fituation as we found the firft, and prefently in its turn gives 
another pufh at leaving the cylinder altogether, and leaves 
the third wedge to perform the fame office by firft refling 
on the back of the cylinder, then entering it, and laftly 
giving its parting impulfe to the fecond edge of the faid 
cylinder, as the two wedges that preceded had fucceffively 
done before. At one period this efcapement was in high 
eftimation in England, as well as on the continent, and even 
now the common watches that are conftruéted with this 
efcapement will fetch greater prices than thofe with the 
ordinary crown-wheel efcapement, but the detached efcape- 
ments of the beft chronometers are now held in much higher 
eftimation than either. 
cylinder, though conftituting but one pallet, in effec 
performs the office of two pallets, and permits but one 
tooth or wedge to efcape entirely at two ofcillations, during 
one of which the point refts at the outfide, and during the 
other at the infide of the cylinder, while the two edges of 
the cylinder perform the part of feparate pallets on receiv- 
ing feparate impulfes in contrary direétions, it is, there- 
fore, of importance in this, as indeed in all efcapements 
with a regulating {pring, that the quiefcent pofition be duly 
adjufted to render both ofcillations precifely fimilar in exteat 
and duration at each fide, otherwife the performance will 
be a {pecies of hobbling, and the compound law of motion, 

I X derived 
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derived from the fpring’s aétion and impulfes on the pallets 
conjointly, will be far from regular; confequently not 
likely to be an ifochronal law. Berthoud has deferibed a 
cylinder efcapement with two balances connected by two 
pinions, but it did not prove fyccefsful, ‘ 
ge French ¢fcapement a Virgule.— The French efcapement 
known by the appellation of a virgu/e, from the pallet’s re- 
femblance of a comma, is reprefented by fig.6 of Plate 
XXXV. A, B,C, are three teeth of the balance wheel, 

- placed very obliquely compared to a true radial line, and 
carry eacha pin at their extreme ends, ftanding vertically 
like the fupports of Graliam’s wedges for his cylindrical 
efcapement ; the pallet 6 A has its centre of motion at-c, 
the centre of both the concave and convex portion, exactly 
over the verge of the balance ; this centre is in the cireum- 
ference of the circle that paffes through the points or pins of 
the teeth ; the pallet, which is of hardened and polithed ftecl, 
has its plane parallel to that of the wheel, and is fupported 
ee fand e by a crank piece put over the verge, which 

cannot be admitted as high asthe pallet ; this end ao, which 
connects the convex and concave portions, is a portion of an 
equi-angular {piral, and the part 4 d of the pallet is called the 
horn; probably from its refemblance of the beak of a bird ; 
the inferior face 6 A may be ftraight like the dotted line, or 
curved, at the option of the maker, and the fuperior part 

_ fAmay be of any fhape: the convex part ae f contains 
about 100°. The length of the pallet from a to dis fuch, 
‘that when the pin at B preffes againft the curved part at a, 
the point dof the horn will juft mifs the pin at A of the 
preceding tooth, and the height at which the pallet ftands 
3s fuch as to make it pafs over the rim of the wheel, but not 

When the balance is 
atreft, and has its {pring in equilibrio, the point d of the 
hornis at the point 7, about 30° from d; but the prefent 
pofition 1s that which the pallet has when the tooth A has 
jut efcaped from the point d of the horn. To explain 
the action, on a fuppofition that the tooth A has juft 
efeaped, the fucceeding pin B has juit fallen on the point 
, joining the fpiral and convex portio«s of the pallet, and 
the balance has juft received its impulfe from tooth A as 
it paffed from é to d along the inferior face of the horn ; it, 
therefore, proceeds in its motion in the direction dg 4 of the 
dotted circle, while the point B flides on the convex fide e f, 
andis detained without recoil ; when the point d of the horn 
_hesarrived as faras 4, more than go” from A, the momentum 
of the balance is exhaufted, and the balance returns; the point 
_dcomes to about the point z before the pin of tooth B comes 

__ toa, and enters the concave part of the pallet, where it flides 
tll the point arrives about 7, where the momentum of the ba~ 
lance {pring is again exhaulted ; the balance returns again, 
and when the point d comes to 7, the pin of tooth B efcapes 
the concave part at J, and flides along the inferior face of the 
horn, at the fame time giving it a pulh till it efcapes entirely, 
and is in the fituation of tooth A, where the procefs began ; 
“inthe fame manner the following tooth C, and every fuc- 
ceeding tooth in its turn, will fall on the convex fide of the 
pallet, return and enter the concave fide, and then finally 
efcape. We mult obferve, however, that the pallet oppofes 

* the motion of the balance as it paffes along the {mall {piral 
part from a to. 0, which may be fo proportioned as to bea 
counterbalance to the impulfe previoufly given to the balance 
by the leading tooth, in cafe the frition on the back of the 
“cylindrical part is not competent to retard the balance’s im- 

lie fufficiently, I'he effeét produced by this efcapement 
“tuft be very fimilar to that produced by Graham’s cylindri- 
cal efcapement, but has this advantage, that the inclined 
7 formed. on every wedge of Graham’s conftruétion is 

_ *s 

transferred to the pallet, and ferves for all the pins to flide 
on in fucceflion, thereby removing the difficulty of forming 
all the wedges alike in fize and fhape. Befides, the convex 

and concave fides of the pallet may be reduced to any di- 
menfions, proyided the aéting tooth may not flide at once 
from the {piral to the horn, and allow the train to run down, 
which may be the cafe if the parts of aétion be f{mall, and 
there be much play iu the pivot holes of the wheel and be- 
lance, ‘The conftruétion is a:;compound of Tompion’s and 
Graham’s watch efcapements, to both of which it has cer- 
tain points of refemblance. In 1752, Le Paute altered this 
efeapement, by putting pins for teeth in both planes of the, 
wheel, as he didin Amant’s efcapement a cheville, which 
addition gave it fome advantaces. 

10. Efcapement with one pallet and one detent by Thiout.— 
Thiout, a French clock-maker of coufiderable eminence, 
publitheda workin 1741, entitled « Traité de l Horlogerie 
Mechanique et Praétique, approuvé par V Academie Royale 
des Sciences,” 2 vols. 4to, in which he has defcribed an 
efcapemeut of a watch that has been miftaken fometimes 
for a real detached efcapement, and confidered as the firft 
that has been made of fuch a conttruGtion, though the in- 
ventor himfelf did not confider it as fuch, asis evident from 
his own defcription. This efcapement is given in fig. 8. of 
Plate XXXI11., and to ufe the author’s own account, “it is 
an ef{capement of a watch in which half of the vibrations. 
Jcem independent of the train of wheels, while they are per- 
formed. ‘The detent B ftops the efcapement wheel, the ba- 
lance bringing back the pallet A, the detent recedes, to 
leave the wheel free to ftrike the pallet; and fo on. This 
efcapement could not perform without a fpiral fpring.”” —It 
hence appears, that the pallet A is on the verge of the ba- 
lance, but that the detent Bis on a feparate arbor, while- 
they are connected by the tail of the pallet entering the flitin 
the remote end of the detent, fo that the balance is never 
difengaged from the detent, and therefore cannot be confi- 
deredas of the detached clafs. When the balance moves in 
a direGtion from A to B the pa let gets out of the teeth, but 
the detent falls in, and vice verfd. The curves of the claw 
of the detent appear to have been drawn from the centre of 
its motion, and therefore we are difpofed to think that there 
would be no recoilin the efcapement wheel. 

11. The anchor efcapement by Clement, or Dr. Hooke.—While 
thefe improvements were going on in watch efcapements, 
an equal attention was: paid to the contrivance of new clock- 
efcapements.. Huygens had placed the pallets of the crown- 
wheelefcapement at an angle of about 60° inltead of gc°, as 
they were made for a watch, in order that they might be 
accommodated to the fhort vibrations of a pendulum, orra- 
ther, perhaps, to the vibrations of fome length performed in 
a cycloidal curve, by means of his cycloidal cheeks near the 
point of fufpenfion ; but flill the arc of aétion on the pal- 
lets was too long to allow practice and theory to coincide, 
as to the performance of long and fhort arcs of vibration in 
the fame time. The preference that feemed due to fhort. 
arcs, when circular, fuggelted the propriety of contriving 
an efcapement that would admit of very fhort arcs of vibra- 
tion. This was firlt effected about the year 1680 according 
to Smith’s account, by. Clement,. who was a clock-maker in 
London ; but Dr. Hooke has difputed the priority of the 
invention, and has affirmed that he exhibited a pendulum 
with what is now known by the name of the anchor efcape- 
ment, to the Royal Society of London, in the year 1666, 
foon after the great fire of that year, We will not en. 
deavour to fettle the point that relates to priority of inver- 
tion, but proceed to deferibe the contrivance itfelf, which 
has continued, and is likely to continue, to be of permanent 
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nfe in ordinary clocks. Fig. 3. of our laft named plate is 
the reprefentation of the anchor efcapement, as it is common- 
ly conitru@ed fora pendulum clock that {wings feconds, 
which pendulum, in conjunétion with the anchor efcapement, 
gained the appellation of the Royal pendulum. ‘Tne efeape- 
ment, or f{wing-wheel A, has ufually thirty teeth, when a 
vibration is performed exa@tly in a fecond, in which calea 
fecond’s hand is ufually inferted on its elongated pivot, to 
indicate feconds ; but if no attention is intended to be fhewn 
to the indication of feconds, the train may be made to ad- 
mit of any other convenient number of teeth ; BC is the 
anchor and pallets, taking its name from a refemblance toa 
fhip’s anchor, that may be obferved in its fhape ; the diftance 
from its centre of motion a to that of the wheel é is deter- 
mined by the number of teeth that the pallets take in be- 
tween them, it being effential to the freedom of action that 

two lines, drawn from the two centres of motion a and J, 
fhould conftitute aright angle at each of the two points of 
aétion, as feen included by the dotted lines, meeting at the 
ends of the adting teeth d andes in the pallets which we 
have made to include nine teeth, the centre of the pallet’s 
motion falls at the point a, but if they were made to include 
eleven teeth the faid point would fall above at 43; and if 

they included fewer than nine the point for the centre of 
motion would fall below a: in general ten or twelve are con- 
‘tained between the pallets of a Fcanit's pendulum, but this 
muft depend on the arc that the pendulum is intended to vi- 

brate ; forthe more teeth are taken in, the greater is the 

diftanee of the two centres of motion, and confequently the 

fmaller the angle or are of action on the pallets. Ifa circle 

fg be detcribed by a radius equal to half the diftance of the 
centres of motiona 8, round the point a, the two faces of 

the pallets B and C ufually lie in the tangent lines e i ard 

dg of that circle, which lines are the guides for making the 

flopes. ‘The aétion of the efcapement before us may be ex- 
plained thus ; {uppofe the tooth d, {cen refting on the flope 
of pallet C, to be urging this pallet outwards from the cen- 
tre of the wheel, by which a motive force is applied to the 
moving pendulum through the medium ofthe crutch; prefent- 

ly it efcapes, and pallet B is brought inwards towards 4, fo as 
juft to avoid the tooth ¢; the wheel is now at liberty to 
move, and goes on, by the force of the maintaining power, 

till the fucceeding tooth # falls on the floped face of pallet 
B, which is now urged outwards, and endeavours to give a 

contrary motion to the pendulum ; but the momentum of 
the moving pendulum is too powerful for its impulfe, and 

carries the tooth £ back again till the momentum is expended, 
at which inftant a recoil of the wheel and fecond’s hand 
placed on its arbor take place ; prefently the pendulum re- 

turns, and the tooth £ now puthes it on, and efcapes; the 

pallet C is now brought back, fo that the tooth following 

d falls on its floped face, and in its turn experiences a recoil 

till the pendulum returns, when it pufhes on and efcapes ; 

then another tooth next after / falls on the face of B, and 

experiences the fame recoil and fubfequent power of efcape- 
ing that the others did ; and thus the alternate vibrations of 

the pendulum are perpetuated as long as the maiataining 

power continues. The effect of this elcapement on the pen- 

dulum is fimilar to that of the crown-whecl efcapement on 

the balance; the pendulum is either accelerated or retarded 

in every part of its vibration, except during the almoft infen- 

fible inftant of the drop of the fucceeding tooth, when one 

has efeaped; but asthe momentum of a heavy pendulum in 

motion is greatly exceeding that of a balance in motion, the 

bad effe& is fmaller in degree. When an additional weight is 

-added to the weight conftituting the maintaining power, the 

-arc of vibration is increafed, whence one might be led to ex- 

peéta retardation in the time of a vibration, the ares r 
circular; but the fa¢t is, that the vibration is acce * 
very fenfibly by means of the pendulum being both accele- 
rated in its defcent and oppoled in its afeent, and the pend 
lum comes fooner back than gravity alone would’ bring it. 
Here then the compound law of motion differs fromthe fim- 
ple law of gravity, but not in the ratio of the arcs to the 
fines of the angle of vibration; for if the compourd law 
were to the fimple law of gravity as the arcs are'to their fines, 
the vibrations would be ifochronal, whatever their extent 
might be. It is hardly neceflary toadd that this efeapement 
is one of the firlt clafs. ; 

12. Grakam’s dead-beat.—The dead-beat efcapement, as 
originally contrived by Graham, is a modification of the 
anchor efcapement we have juft deferibed, from: which it 
differs only by taking off a part of the flope of each’ pallet, 
and by making the pads, that is, the back of one pallet and 
interior part of the other, portions of cireles deferibed’ from 
the anchor’s centre of motion, fo that when the point of a 
tooth refts on thofe parts, while the pendulum is finifhing 
a vibration, no recoil takes place, but the wheel continues — 
motionlefs, or, as it were, dead. I’ig. 4. of the fame plate 
gives the figure of the dead-beat efcapement-wheel and 
pallets, where we have reprefented the wheel, as we did 
the wheel of recoil, with only four initead of fix » radii, 
that there might be more {pace for our geometrical lines. 
In this conflruction, as in the preceding one, the diftance of 
the centres of motion a, 4, is determined by the tangent lines 
meeting the radii at the points of the aéting teeth ; when 
this diltance is an exa&t diameter of the efcapement wheel, 
we find that the pallets take in juft ten teeth out of thirty, ° 
which is the cafe in the figure before us, but when twelve 
teeth are taken in, the centre of the anchor’s motion falls at 
h, juit a diameter and a half from the centre of the wheel; 
and this is Berthond’s rule for giving the diftance a 4 with- 
out any reference to the tangent and radius; for he has 
found that the ares of aétion on the flopes of the pallets 
amn, and aop, are each only one degree, but that if fewer 
teeth than twelve were included between the pallets, the 
anchor would be fhorter, and the ares of a€tion propor- 
tionally longer. This rule might be a good one with 
a given maintaining power, that is, where the whole 
are of vibration is of a given extent, but it does not follow 
that one degree for the arc of a€tion before the efcape is 
the beft in all cafes where the motive powers vary. We are 
of opinion that experiments might be- inftituted to afcer 
tain this important point, by ipl various weights fuc- 
ceffively, firft with pallets that have twelve teeth included,, 
and then with fuch as have eleven, ten, &c. but the experi-. 
ment could not go beyond 14. teeth, becaufe when half the: 
wheel is included the tangent becomes a vertical line, parallel 
to the line of diftance a 4, and therefore this diftance be- 
comes infinite. There is probably a certain maintaining: 
power that is beft fora certain angle of a€tion, with a pen- 
dulum of a given weight, but that does not feem to have 
been afcertained either by calculation or experiment hitherto, 
The thing to be aimed at is, to make the compound law 
of the pendulum’s motion fuch that the varying forces may 
accelerate or retard it in proportion to the arcs of diftance 
from the loweft point, which is the cafe with the fi 
law of gravity, as it regards the fines of the faid arcs. 
have put the fame letters of reference to our prefent te | 
as to fig. 3, that the reader may the more eafily comp 
the correfpondence between them, and to prevent the ne- 
ceflity of further minute defcription of the parts ; the fl 
of the pallets being determined by the fametangent line 
and dg, as before. We fhall, therefore, confine the i 



ESCAPEMENT. 

of our defcription to the features that differ, and to the mode 
‘of aétion depending thereon. The circle BC, paffing the 
‘points of the firlt and eleventh teeth, including the ten 
Rates between the pallets, forms the interior faces of the faid 
allets B and C, and the exterior portions Be and Cd 

“are formed by a concentric circle of larger radius. Thefe 
circles are delcribed from the point a, or centre of the anchor’s 
motion, therefore a tooth reiting at any time againft any one 
‘of thofe circular portionsremains without recoil; the diltance 
between the faid circles is fomewhat lefs than one-half of the 
{pace contained between the extreme ends of any two con- 
“tiguous teeth, and the nearer it is to one-half of a fpace, the 
fmaller will be the drop after an efcape, or. as the workmen 
‘fay, the clofer the pallets will be laid. The teeth ave fome- 
“what varied in fhape from the inclined tecth of the recoil 
efcapement, a portion of the flope at the bottom being cut 
away, that the end of the pallet may enter the fpace, when 
the pendulum vibrates beyond the arc of action, without 
coming in contaét with the metal of the wheel, which would 
“make the pendulum rebound, and difturb the regularity of 
the vibration. Thefe obfervations being premifed, the 

reader will now be prepared to comprehend the action. 
The tooth at e¢ has juft paffed the flope of pallet B, and is 
efcaping, after having given its {troke or impulfe gradually, 
in fliding along the flope from e to its prefent fituation; the 
pallet B is now going from the centre of the wheel’s motion 
4, and the pallet C is come back from its excurfion, in time 
to allow the tooth 4 to fall on its inner circular part, near 
the angular point of the flope ; the pendulum goes on in its 
vibration till its gravity overcomes its momentum, during 
which time, the pallet B is no longer in contaét with the 
wheel, but the pallet C enters the pace between and d, 
‘and the point ef the tooth 4 refts on the inner circle of the 
pallet ; prefently the pendulum returns, the point of tooth 
‘6 flides back again till the flope 4 d prefents itfelf, when 
urged by the maintaining power, it efcapes after having 
made its pufh to the pallet C, which now continues its mo- 
tion outwards, and confequently pallet B falls in the way of 
the tooth 4, which follows, but which refts on the exterior 
circle B ¢ of this pallet, till the pendulum returns as before ; 
‘it then meets the flope at ¢, and, giving its pufh to the 
pallet, efcapes, asits preceding tooth had done; and thus 
‘the vibrations are alternately aided in future, while, as has 
been feen, one tooth only completely efcapes at the interval 
of two vibrations: which is the reafon why a wheel of 30 
teeth is proper for the indication of 60 vibrations of a 
fecond’s pendulum. When the wheel is made of hardened 
feel, and the pallets of ruby or agate, the friction is greatly 
“diminiftied, and will admit a fhort angle of a¢tion, or dimi- 
“nution of power. 
13. Modification of the dead beat by Grignon.— When we 
ave the ‘“* Hiftory of the fucceflive Improvements in 
locks,”? under our article Crock, we faid that the fenior 

‘Thomas Grignon, of Covent Garden, London, improved 
the dead-beat efcapement of Graham, and prefented a clock 
tothe Society of Arts in 1759, which remains in one of their 
rooms to thisday, that has got this improved efcapement, 
the peculiar property of which is faid to be, that it per- 

ed alike with four and with twelve pounds fufpended 
@§a maintaining power ; if this is a fact, the efcapement 
mutt have the property, fo much defired in all efcapements, 
“of rendering all the arcs of vibration ifochronal. We have 
“been favoured with a manufcript account of this efcape- 
ment, and of its principle of conitruétion. It will be doing 
But jultice to the memory of departed genius, if we give 
“the author’s own figures, demonttration, and account of his 
ret, as he has left it in his own hand-writing. Fig. 
LA ov, XIII, 

5. of Plate XXXII. is the fcheme, and fig. 6. the demon- 
fration, as the author himfelf has intitled the figures, the 
atter of which hag no letters of reference, but is fufficienty 
intelligible in conjunétion with the other. It, appears 
from the fcheme,”’ fays the author, * that the diftance of the 
centre of the pallets from the centre of the {wing wheel in 
that machine (at the Adelphi) is one cwhole diameter of the 
wheel, which has this peculiar excellence, that the triangles 
formed at the ends of the pallets, by drawing the tangents 
for the flopements are egual; (nor indeed can they ever 
be equal, continues he, where the dillance is more or lefs 
than one whole diameter of the {wing wheel,), and, on 
the contrary, where that diftance is duly obferved, all the 
triangles will ever be equal ; for then all. the -interfec« 
tions, made by drawing the two tangents to the circle of the 

pallets, will fall exa¢tly alike, (jig. 6.) interfeéting the 
intermediate circle, as may be feen by the figure, confequent- 
ly the tangent lines, together with the chord of the {wing 
wheel form a rectangled triangle, the upper angle of which, 
by altering the flopement only, changes its place in the cir- 
cumference of the circle, the fame chord always continuing 
its bafe. For a farther demonttration of which, fee 214 
propolition of the the 3d book of Euclid. 

‘¢ Again, when the diftance is duly obferved, we fhall find 
that one of the lines for the flopement of the pallets will be 
the hypothenufe, and the other the perpendicular of reét- 
angled triangles, whofe bafes areequal to 120°, the halves of 
which mutt be 60°. That they are reCtangied triangles may 
be eafily proved ; for if the bafe be 120°, and perpendicular 
60°, the hypothenufe muft be 180°, See 1 Prop. of the 
12th book of Euclid.” 

In another manufeript paper, Mr. Grignon fays, “ that 
the teeth of the fwing wheel have an equal effort, when 
they aét upon the flepements or faces of the two levers or 
pallets, may be thus demonftrated. 

‘ Draw the lines A, A, upon the faces or flopements of the 
pallets or levers a, a, now thefe are the lines of direGtion; let 
fall the perpendiculars B, B, from the centre of motion of 
the pallets C ; now, I fay, that if you meafure the lengths 
of thefe perpendiculars, they give you the efforts of the 
arms of the levers or pallets DC, DC; for by the 9th 
prop. of Mr, De la Hire’s Freatife of Mechanics, the 
efforts of a weight. or power gre not to be meafured by 
the length of the arms of the levers, but by perpendiculars 
drawn from the hypomochlion upon the lines of dire@tion 
of the weight or power. That thefe levers are equal is 
thus proved; for, taking C for your centre, defcribe the 
circle E E E; now if the perpendicalars B, B, are both 
radii of the circle E E E, they muft, of confequence, be 
equal, which is what was to be proved. Again, that the 
faces or flopements of the pallets or levers are equal may 
alfo be thus proved: a A, aA, are the lines of direGtion 
of the aétion of the teeth, and being both tangents of the 
fame circle E E E are confequently equal.” 

The remarks that have occurred to us on contemplating: 
Mr. Grignon’s /cheme, as he has called it, are, firft, that his 
diftance between the centres of motion require ten teeth ont 
of thirty to be taken in by his-pallets, aa we have fhewn in 
our lalt article ; fecondly, the circle EE E is defcribed 
with lefs than half the diftance of the centres, and ig yet 
made the circle to which the tangents are drawn, that form 
the flopes, the reafon of which he has explained, the radius 
CB of this circle, it appears, muft be determined by a line 
a A, drawn parallel to the line of diftance, which muft be 
a tangent to the {aid circle, and which affords an eafy and 
practicable mode of drawing the flopes agreeably to this 
conftruétion ; thirdly, if the flopes thus formed by tangents 

35 drawn 
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drawn to a diminifhed circle have the ifochronal property, 
they are worthy of future imitation, under the circumftance 
particularly of ten teeth being include& between the pal- 

Jets ; and laftly, we obferve, that the fame circle forms the 

exterior curve of one pallet, and the interior one of the 
other, which is not the cafe with Graham’s pallets, but 

which certainly makes the friétion alike on both pallets, 

feeing the circular furfaces rubbed by the points of the 

wheel’s teeth are at equal diftances from their common 

centre of motion. Thefe confiderations are all in favour of 

Mr. Grignon’s modification of the dead-beat efcapement, as 

each excurfion of the pendulam muft be influenced by 

fimilar circumftances, and if moreover it poffeffes the ifo- 

chronal property attributed to it, it is fomewhat remark- 

able, that the Adelphi fociety have been labouring to reward 

inferior efcapements in great variety, while one of the beft 

éead-beat eScapements is beating dead to the fociety, having 

s/caped their notice, while performing its funGions within 
their own walls. 

14. Mr. Benneit’s modification of the dead-beat.—Mr: J. 

Bennett of Norwich has publifhed an account of what he 

confiders an improved method of deferibing the curves and 

faces of Graham’s dead-beat pallets (fee Nicholfon’s Jour. 

vol, xv. 8yo.) which account we think deferves a place 

here in common with Grignon’s method. 

Draw the line AB (fg. 7- Plate XXXII.) fays the 

author, on which deferibe the circle B, the fize of the 

intended fwing wheel; then, according to the number of 

‘teeth the pallets are intended to’ efcape over fay, as 6c (the 

double of the number of the wheel’s teeth) is to 360°, fois 

double the number intended and one more to that proportion ; 

thus, fuppofe the number intended to efcape over nine, the 

double of which is 18, to which add one, and there are 19 ; 

then fay, 
As 60 : 360°:: 19: 114°; the half of 114°, which is the 

whole are included, is 57°; then on the circle already drawn 

fet off on each fide of the line A B 57°, from which points 

" draw lines to the centre of the circle ; then en thefe points 

where the circle is crofled ere& perpendiculars, which will in- 

terfe@ at the centre of the pallet’s motion in the line A: 

from this point asa centre draw the are CC, to cut the 

‘points where the radial lines cut the circle ; the are thus 

drawn deferibes the receiving and leaying pads of the pallets. 

The inclination or inclined plane of each pallet muit form 

an angle of 60° with the {aid radial lines; thus from the 

points of interfeGtion, near E and G, draw the {mall femi- 

circles D and G with any radius, and fet off 60° from/to g 

‘on the femi-circle D, and from 4 to m on the femi-circle G, 

then will lines drawn from the centres of the femi-circles, 

through the points g and m refpectively, give the proper 

 direétion of the flopes of the palle*s’ faces. 

This conftru@ion is very fimilar to Grignon’s, though 

differently projected : the centre of motion A is determined 

in the ufual way, and the odd unit given to double the 

number of teeth included is an allowance for the breadth 

of the pallet, to have as little drop as poffible ; the flope of 

the pallet G is parallel to the line A B, in Grignon’s con- 

firuétion, but is not quite fo here, for the difference of the 

angles at the oppofite fides of the radial line is 60°— 57° = 3° 

which is what thefe lines want of being parallel, which 

quantity of deviation feems to conftitute the principal dif- 

ference between the two conftrutions; if the radial line of 

pallet G had been drawn to the Jower point of the pallet, 

fo as to have made the angle at the centre 60°, and the teeth 

- included had been exaétly ten, then the two methods would 

have coincided, and the point A of the pallets’ motion would 

have been an exaét diameter of the wheel from its centre. 

We conceive that the effeéts of the two conftruétions 
be fo nearly alike, that their difference in praétice may be ¢ 
moft imperceptible. If there is any difference, varying the 
maintaining power confiderably in different trials Pitt de. 
te&t it, by rendering the alterations in the rates perceptible 
from the comparifons. Otherwife the alternate angles might 
each have been 57°, inftead of one of them being 60°. 

15. L/ochronal efeapement for a pendulum.—So long ago 
about the year 1720 Saurin,. Julien le Roy, and Enderlin, 
wrote memoirs on the nature of the curve that was necel- 
fary to give to the pallets of an anchor, inftead of the cone 
centric circles, in order that the fwing wheel may have juft 
fo much recoil only, as will render all vibrations, performed 
in arcs of different extent, ifochronal; and fince their time 
Berthoud iu France, Reid in Edinbargh, Melville and others 
in London, have put in praétice a method of conftructing 
pallets founded upon the fame principle, We think it not 
improbable, however, but that the Scotch aud Exglith ar- 
tifls have borrowed their contrivance from the French au 
thor, who publifhed his conftruction ia his “ Effai fur ! Hor- 
logerie”’ in the year 1786, before which time we do nat 
find any traces of an ifochronal efcapement except Griguon’s 
juft defcribed, and Smeaton’s, which follows. con- 
{truction of the efcapement in queftion differs from the dead- 
beat only in one particular, which is, that the circular por 
tions of the pallets, which in the dead beat are concentrity 
defcribed from the centre of the pallet’s motion, in the ifo- 
chronal efcapement are excentric, with refpe& to each other, 
thofe curves on which the ends of the teeth of the fwing 
wheel reft being defcribed from points out of the ceatre 
of motion. Berthoud had made feveral experiments with 
different efcapements, and different maintaining powers, 
from which he found that the fame addition to the power 
which accelerated the vibrations of the pendulum, when a 
recoil efeapement was ufed, retarded the fame when a dead- 
beat efcapement was fubltituted; hence he concluded that 
there mult be a medium between much recoil and no recoil, 
which would make the pendulum vibrate in the fame time im 
all arcs, or, which is the fame thing, with any addition or 
diminution of the maintaining power; he therefore fixed, 
after various trials, on a conftruétion producing but | 
Small recoil, which anfwered his moft fanguine expectations, 
and which we fhall be happy to defcribe here, particularly 
as it promifes to anfwer a better purpofe than the comman: 
dead-beat, which has been long in high eftimation ; and as 
it has not, we believe, been dcleribed by any Englith author. 
Fig. 1. of Plate XX XIII. is a plan of Berthoud’s ifochro- 
nal efcapement, where A, as before, is the fwing-wheel, 
and C the pallets of the anchor, and a the ceutre of their 
motion; the dittance of the centres a, 6 alfo, as before, de- 
pending on the number of teeth taken in by the pallets ; the 
angles man and oa#, are the angles of aétion by by 
Berthoud has given his flopes of the pallets without 
tangent lines ¢ 7, and dz, but we have thought it nght te 
fhew how they may be given both ways. Berthoud’s 
method of floping to-fuit any angle previoufly given is more 
extenfive in its application, but the quantity and direCtior 
of the impulfe will vary as the angles man, and o ap. 
vary ; whereas the method of floping by the tangent lines 
can only vary by varying the circle fg, as Gnignon ha: 
propofed : in our plan we have taken the circle’s diamete: 
equal to the diftance a 4 of the centres for the fake of uni 
formity of plan, that the reader may. fee how the pallets, 
formed, differ in fhape from the dead-beat pallets. The ex 
terior portion of the circle dC, of pallet C, is deferibed w 
the extent ad fromthe centre a, but the interior F 
tion 6 4 is defcribed with the fame extent frem a vale 
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Helow the centre; the difficulty confifts in determining 
‘the true fituation of this excentric point 5; Berthoud’s 
‘rule, founded on the refult of experiments, is this; having 
determined the breadth of the pallets, equal to fomewhat 
efs than half a {pace of the fwing-wheel, defcribe from 4, in 
the line a p, the concentric dotted circle 1,2, 3, &c. fet the 
diflance between the two concentric circles, or breadth of 
the pallet, sAree times over along the inner curve to I, 2; 
and 3, then in a direction from 3 towards a fet the fame 
once to 43 in the next place, with the extent a@ & find the 
point 5 by interfe€tion from the points 4 and 4, and this 
int 5 is the excentric point defired, from which the curve 

Bs is defcribed with the extentia 4 as before, which is the 
jaterior curve to be fubftituted for the concentric curve 
I, 2, 3 of the dead-beat efcapement ; and it is evident that 
while the pendulum is in motion inwards, with a tooth 
refting on this excentric curve, the wheel muft have a certain 
recoil. Again, the exterior curve of excentricity, of pallet 
B, is thus defcribed; the curve 1, 2, 3, &c. is decribed, 
from the point of the tooth that is in the line a m, and the 
points therein are taken as before at the difiance from each 
other of the breadth of the pallet, or at fomewhat lefs than 
“half a {pace of the wheel; the point 4 is here fet outwards 
inthe direGtion from a to 3; then with the‘ extent ae the 
excentric point 6 is determined by interfeStion from e and 
4, which point is above the centre; laftly, with’the extent 
ae, as before, defcribe the excentric curve ¢ 4 from the point 
6, which being fubftituted for the concentric circle 1, 2, 
and 3, will produce a fimilar receil in the pallet B, as the 
curve 4 4 produces in pallet C, The inner curve of pallet 
B having no aétion, like the outer curve of pallet C, may 
be deferibed from a, or be a ftraight line. The writer of 
‘this article has a half-fecond’s pendulum clock with this 
efcapement, and ‘T’roughton’s tubular pendulum, which goes 
admirably with any power that will keep it in motion. 
16. Smeaton’s efcapement of the turret-clack at Greenwich.— 
‘The efcapement which Mr. Smeaton contrived for the tur- 
yet clock at Greenwich refembles the ifochronal efcapement, 
which we have juft defcribed, in a eertain degree, and was, 
no doubt, intended to anfwer the fame purpofe. Fig. 2. of 
Plate XXXIIL. contains the plan of this efcapement, in 
which A B is the radius of the efeapement wheel; BC a 
tangent line at 3? teeth from the vertex, drawn from C, the 
centre of the pallet’s motion; BD E isa circle deferibed 
From the centre C through the points B and E, which are 
each 3% tecth from the vertex; F G isa line drawn parallel 
to the vertical line A C at the diftance from the vertex of 34 
“teeth, and cutting the circle BD E in the point G; then 
OG CB is half of the angle of vibration, and fetting off the 
arc BH = BG, GCH will be the whole angle of vibra- 
tion. Draw the line C H cutting F G in I, and through the 
point G of this pallet from the centre A defcribea circle that 
Tay cat the radius A K in the point K; this will be the 
point of the other pallet; the line E C being alfo a tangent to 
the wheel at 34 teeth from the vertex. Now fetting off KL 
on the circular are = G H, the angle of vibration KC LL 
will be equal to the other angle of vibration G C H, and if 
through the point L the line CL be produced, and LL.M 
be fet off = I H, then will the wheel move equally forward, 
by a fimilar motion of each pallet. Again, with the radius 

C, upon K as a centre, deferibe the are CN, and alfo 
witn the fame radius from the point M deferibe the inter- 
feéting arc OP; then from Q, the point of interfection 
‘with the radius unaltered, defcribe the curve through the 
‘two points K and Mto R, which curve will give the work- 
ing Pe of the pallet that will produce a {roll recoil nearly 

“ehpal to that produced by the piane G 1; in this conitruétion 

the depth of the teeth is equal to a {pace contained between 
two contiguous teeth, and the a@ting fide of the tooth is a 
portion of a circle defcribed from the bottom of the floped 
fide of the fifth tooth inclufive. The circle to which the flope 
of the tooth is a tangents ith of the diameter of the wheel. 
When the fwing-wheel has a greater number of teeth than 30, 
7+ teeth are flill contained between the pallets, and the centre 
of their motion is determined, as in the former conftru€tions, 
by a tangent line drawn from the point of the aGting tooth. 
The two ends of the anchor may be made more apparently 
equal in length by letting the pallet K efcape over 34 teeth 
and the pallet G over 4%, in which cafe the are BD will 
be of a greater radius than the are ND. The fleel pallets 
or end-pieces are fixed by fcrews that allow an adjuftment for 
diftance or depth of the pallets, fo that they may be de- 
tached, newly formed, and replaced, at any time after they 
have been in ufe. 

17. Efcapement with two levers by De Bethune.—Thiout 
{ays that De Bethune was the firft contriver of the clock 
ef{capement with two detached levers, and that the origin 
of this conftru€tion was derived fro the efcapement of Dr, 
Hooke, or of a German artift, with two balances, which 
we have defcribed, ‘Thiout made the firft of his in the year 
1727, and fays that from that time the efcapement with 
twa levers became common among clock makers in France. 
Fig. 3. of our laft plate is a reprefentation of this efcape- 
ment as made for a pendulum; where A and B are the two 
levers placed faft on each a f{eparate arbor included within 
the frame; to the lever B is attached the crutch or fork 
that communicates with the pendulum not feen, and the 
fork C which is vifible in the figure; the lever A has a bar 
of metal D faft to it, that carries the roller E, of a diame- 
ter equal to the aperture of the fork C; and the ends of 
thefe levers conftitute the pallets placed at the diftance from 
each other of five out of thirty teeth of the fwing wheel. 
During the aétion of this efcapement, when one of the le- 
vers is acted on by a tooth, the roller and fork are raifed 
up, and the other lever becomes a detent to the wheel ; 
then when at the next vibration the other lever is acted 
upon, the roller and fork are depreflvd, and the firft lever in 
its turn becomes a deteut; and thus the vibrations are alter- 
nately affifted while the maintaining power continues to ac- 
tuate the fwing wheel. This efcapement has a recoil, and 
Julien le Roy difcovered (Memoire fur Horlogerie par 
M. le Roy, fils ainé de Julien le Roy, 1750) that when the 
levers are cach the exaé& length of the radius of the {wing 
wheel, it poffeffes the ifochronal property, that is, all arcs 
of vibration will be performed with it in the fame time. 
We are not aware that this efeapement was ever made in 
England, 

18. Dead-leat efcapement for a pendulum by Amant, (a ches 
ville) —Fig. 4. of the fame plate fhews the plan of an elcape- 
ment by Amant, formerly a clock-maker at Paris, that has-an 
efcapement wheel without teeth, but with pins or pegs infert- 
edina concentric circle in the plane of the wheel, as appears 
in the figure ; the pallets A and B are both faft to the verge 
or arbor of the crutch, in the ufual way, and are brought 
fo nearly together that the fame pin that flides along the 
floped face of one’ pallet B immediately falls on the inner 
circle of the other pallet A, and continues without recoil 
till the pendulum has made its vibration; at the return of 
the pendulum the pin mects with the floped face of pallet 
A and efcapes; then’ the next pin falls on the interior circle 
of pallet B, and remains without recoil till the pendulum re- 
turns from its vibration, when it flides down the flope and 
fives a puth to the pallet as the firft one did before; thus 
the two pallets are alternately aétuated by the fame pin before 
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its final efeape, and fixty vibrations are made during one re- 
volution of the plate with thirty pins. The flopes appear 
to ftand at right angles to each other, but it is not faid, in 
the account we have feen, how either of the flopes ought 
toibe drawn geometrically. This is the kind of efcapement 
at.preient ufed in the large turret clock at Hampton Court, 
and we have feen many other clocks in England with a fimi- 
lar efcapement, which, we have no doubt, may perform as 
well as with the ordivary dead-beat efcapement as originally 
eonftructed by Graham, provisled the drop from the firft to 
the fecond pallet, which muft neceffarily be equal to the 
thicknefs of the pin, do not produce a jerk that may affect 
the vibrating pendulum. 

19. Dead-beat efcapement (a cheville) by J.A. le Paute-—In 
Le Paute’s « Traité d’ Horlogerie,’’ publithedat Parisin1755, 
is an account of a dead-beat efcapement as made by him for 
a clock, which differs from our laft by Amant only in its 
mode of pofition, and which therefore requires no figure for 
its defcription ; the levers of the two pallets open ike a pair 
of dividers to any extent, but are not in the fame pkane, one 
of the levers being over the anterior plane of the pin wheel, 
and the other over the pofterior plane ; hence two {ets of 
pins are necellary, one on each plane; but the action is the 
fame as we have defcribed it in Amant?’s efcapement, which 
it probably excels inafmuch as the drop may here be made 
as little as poflible, becaufe the fame pin is not required to 
pafs between the ends of the pallets in efcaping ; but one 
pin as only with one pallet before it efcapes; there are 
confequently fixty pins in all, thirty ow each plane of the 
wheel. 

The fame author alfo publifhed an account of a watch 
efeapement with pins (a cheville) which the reader will find 
defcribed at page 198 of the fame treatife. 

It is eafy to conceive, after what we have faid about the 
ifochronal pallets, that both Amant’s and Le Paute’s efeape- 
ments, and indeed all the dead-beat efcapements, may be 
made to have a little recoil, fo as to become of the ifochro- 
nal kind, provided the ating concentric circles of the pal- 
lets were made in a certain degree excentric ; that is, if they 
were deferibed from points out of the centre of motion of 
the pallets themfelves. The only difficulty is in determin- 
ing the fituation of thofe points under different circumftances, 
which we think is a fair object for future experiments. 

20. Harrifon’s clock efcapement.—The efcapements which 
we have hitherto defcribed require oil on the pallets, to dimi- 
nifh the fri€tion of the parts that rub againft one another 
in ation; but the efcapement we are now going to defcribe 
as the invention of the ingenious Harrifon requires no oil, 
on account of his conftruction being free from rubbing at 
the time of the pallets’ a€tion. Fig. 5. of Plate XX XIII. 
exhibits the fhape of Harrifon’s efcapement. GD Oisa 
portion of the {wing wheel, moving round M asa centre: 
# is the verge or arbor of the crutch that communicates 
with the rod of the pendulum; to this are attached the 
pallets, each confifting of along and a fhort lever with a 
joint at the place of union ; the fhort lever A B is faft to the 
arbor or axis of motion, and carries the longer lever BC 
which has a claw or hook a C, and a flender {pring is fo appli- 
ed as to keep thefe two levers nearly at right angles to each 
other; at right angles to A B is alfo the other fhort lever 
A E faft likewife to the axis of motion, and bearing the 
longer lever E F, as A B bears the lever B C; the joints 
are at B and E, and @ fimilar {mall {pring holds the at 
AE and E F in like manner at right angles to each other, 
when not otherwife a&ed on.. The lever E F has not only 
a claw, like the other long lever, butva heel ‘to it, .or pro- 
jeGting part f The action of this contrivance may be thus- 

. the vibration is fiuifhed, and produce a recoil. At the mo-« 

explained; fuppofe the.tooth’ D urging the pallet_or claw 
C, while the pendulum is moving towards the right hand in~ 
its excurfion ; this preflure of the tooth produces a tendency 
in the lever BC to move round, but the joint at B yields,- 
and opens the angle A BC a little; during this motion’ 
round A, the fhort lever A E is lowered a little, and with 
it the long lever E F, which we will call the detent ; its- 
claw F therefore falls in the way of the tooth G, which: 
now drops on the back part of the claw, and is inferted” 
into a notch under the projeGting heel f; the further mo« 
tion of the pendulum, and confequent depreffion of the fhort 
lever A E, carry the end of the tooth G back again till 

ment when the tooth begins to have a recoil, the tooth D at 
the pallet or claw C is withdrawn and efcapes; the flender 
{pring of the lever B C, which had been bent from its qui- 
efcent ilate, now refumes its original fituation, and throws~ 
out the lever BC, till its angle formed at B is again nearly~ 
a right angle; in the mean time the wheel is detained by 
the heel of the deteat E F, in which fituation it oppofes the 
vibration through the medium of the two levers E F and 
E A, which are attached to the crutch of the pendulum. 
The vibration being finifhed, the pendulum returns towards 
the left, and the wheel is at liberty to advance again; the 
preffure of the tooth G on the claw of the detent now 
affifts the vibration through the arc of efcapement or arc of 
ation, and caufes the pallet C to approach the wheel, till 
the tooth following D falls on it and experiences a recoil in 
its turn. This recoil fets the detent F at liberty from the’ 
preflure of the tooth G, which now flies back by means of — 
its flender fpring to its re€tangular fituation, as it regards- 
the imall lever A E: prefently this vibration terminates and” 
the pendulum returns, while the tooth following D-aids its- 
vibration by pulling forwards the pallet C, when the procefs~ 
of making two fucceflive vibrations is gone through, and the 
fame operation is repeated. The reader will have obferved™ 
in this account that the tooth and pallet, or tooth and de- 
tent, do not /Jide on one another, but give each other a di-- 
re@ pufb, or pull, the bufinefs of the {mall fprings being tor 
remove them from contact by one fudden leap, where rub- 
bing is altogether avoided, which contrivance fuperfedes 
the neceflity of having oil applied to the pallets, and is cer~ 
tainly an ingenious contrivance, as well as ufeful in practice, . 
It muft be obferved, however, that the recoil, fuch as it isy 
takes place at the extremities of the vibration, when the 
momentum of the pendulum is almoft exhaufted, and is 
therefore the moft unfavomable part of the vibration to oc-- 
cur in; notwithftanding which difadvantage the efcapement’ 
has performed as well as any other that had preceded, per- 
haps as well as any that has followed it, as the regulator to- 
which it was applied has feldom if ever been excelled in- 
fteadinefs and accuracy of performance for fourteen years of 
uninterrupted fucceffion. The imperfetion arifing from the 
recoil taking place at the extremities of thevibrations feemsto 
have been compenfated by the immenfe momentum of the pen- 
dulum that this efcapement admitted of with a comparative- 
ly {mall maintaining power, while the abfence of fri€tion and 
of oil gave it the advantage of permanently uniform aétion. 
Of courfe the pendulum was of the grid-iron form, that 
compenfated the effects of varying temperature, and allow- 
ed the efcapement to have its merit appreciated. The re 
of the performance of Harrifon’s regulator with the efcape- 
ment in queftion was, that it did not vary one /econd per 
day from any preceding or following day for the fpace of 
fourteen years, and that the aggregate of the variations 
from true mean time did not amount to half a minute. 

Haley alfo conitructed clock pallets that required a 
7 
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but as none of them have fallen under our notice, we pre- 
tend not to fay how they differed from Harrifon's. 

» 21. Efcapement by Alex. Cumming for a clock.—Mr. Cum- 
ming publithed his elements of clock and watch-making in 
the year 1766, in which, among other matters, he defcribes 
a con{truétion of an efcapement of his contrivance, that re- 

moves the friction and influence of oil not only during the 
time of ret of the pallets, but alfo during the motion of 
the {wing wheel, fo far as they can influence the vibrations 
of the pendulum ; and alfo obviates all the irregularities 
that can poffibly arife from the maintaining power as tranf- 

- mitted through the train. Fig. 6. of Plate XX XIII. exhi- 
bits as much of this efcapement as is neceflary for explain- 
ing its general action, but thofe readers who wifn to fee all 
the minutia of the conftruction, as reprefented by different 
plates of feGions, mutt have recourfe to the book itfelf, as 

_ the complexity ef the parts reprefented in various points of 
view demands more minute reprefentation than our plan ad- 
mits of. Our figure is a copy of plate 5 of the author, im 
which A B Cis the efcapement or fwing-wheel; D E the 
pallets feparately moveable on the axis of motion, and having 
each a little ball or weight H and I refpeétively fupported 
by horizontal arms; each pallet with its attached weight is 
feparately moveable from the other round its refpeétive axis 
of motion, fo that when one is raifed by the wheel the other 
remains at reft; F and G are two detents firmly attached 
together, like the ordinary pallets of a common dead-beat 
or recoil efeapement, and are fixed to a cylinder of brafs 
PP, that furrounds the two axes of motion of the pallets, 
which are in the fame ftraight line but feparated from each 
other at the middle of the cylinder, where is a partition 
that bears the interior pivot of one axis and the exterior one 
of the other; the crutch of the pendulum is alfo faft to 
the cylinder; fo that the two detents and crutch move to- 
gether along with the cylinder, without the motion of ei- 
ther pallet ; and each pallet can move feparately without the 
detents and crutch. M isa load to counterpoife the detents 
and crutch in any pofition given them; and 2 o are two pins 
carried by the pendulum that projeét far enough to fall al- 
ternately in the way of the arms that carry the balls H, I, 
as the pendulum vibrates. 

~ To explain the ation of this efcapement, let us fuppofe 
the pallets D and E, the detents G and F, the crutch L, 
‘and pins’n and o, together with the balls H and I to be ex- 
aétly as reprefented in the figure, where the lever of the 

“detent G is hid behind the lever of the pallet E, but may 
be conceived to be parallel to it, the pallet D having been 
previoufly lifted from its quiefcent pofition, where its point 
refted on the rim near the foot of tooth A; then if we 
‘eonceive the pendulum moving from right to left with the 
ball I urging the pin 9 attached to an arc fixed to the pen- 
dulum, or crutch of the pendulum, the vibration is aided 
by the gravity alone of this ball. The arc, that bears the 
= n and o, has a contrivance not feen in the figure for un- 
locking the deterts at the moment when cither of the pins 
bears againft its ball, which contrivance it will be fufficient 
for our purpofe to call Z. Conceive now the pin brought 
into contaét with the arm of ball D by the moving pendu- 
lum, the detent F is unlocked, and the tooth A of the 
‘wheel quits the end of pallet D; the ball H now aéts by 
its gravity on pin n, and defcends, at the fame time aiding 
the returning vibration, while the pallet D, united to the 
arm of ball H, defcends alfo towards the wheel ; but as foon 
as the pendulum firft began its original vibration, the pin o 

"was withdrawn from the preffure of the ball I, by means of 
‘the attached pallet E Salli ng on the tooth C of the wheel, 
fo that all the Jatter part of the vibration was free; this 

preflure of pallet E on the tooth C diminifhed the preffure 
of tooth A on the detent F at the inftant of the unlocking, 
which we have mentioned ; the wheel now in motion by the 
aétion of the maintaining power, (through the medium of 
the train,) goes on till the tooth C, acting on the pallet E, 
raifes it outwards, together with its attached ball I, till the 
detent G ftops the wheel’s motion, when all the parts are 
at reft till the pendulum nearly finithes its returning vibra- 
tion, and then its pin 0, meeting with the elevated arm of 
ball I, prefles againft it and concludes the vibration ; at the 
moment this preffure is felt the contrivance Z unlocks the 
detent G, and allows the tooth C to efcape; in the mean 
time the ball I by its gravity urges the pendulum for a fhort 
time, while the tooth following A, meeting with pallet D, 
raifes it and the ball H a fecond time, the tooth following 
C comes in the way of pallet E, and {tops the further aétion 
of the ball I on the pendulum, which now vibrates, as be- 
fore, free, till its pin 2 again meets with the arm of ball h, 
when the fame procefs is repeated ; and thus the weights H 
and [ are alternately raifed by the wheel, and then alternately 
a@ for a fhort time on the pendulum, at the beginning of 
each vibration, fo that gravity alone is properly fpeaking — 
the maintaining power of the pendutum, and whatever may 
be the maintaining power of the train, it never affects the 
motion of the pendulum; but only raifes the balls, that 
afterwards at on the pendulum by their gravity alternately 
exerted from a ftate of relt. Thus, whatever may be the 
effe&ts of oil, duit, fri@tion, wear, &c. on the a&tion of the 
train of wheel-work, as it has no immediate conne¢tion with 
the pendulum, except during the {mall inftant of unlocking 
the detents, thefe effects are almoft entirely avoided, as they 
regard the pendulum or regulating part of the motions. * 
The greateit objection in theory to this conftruétion is, that 
the additional gravity commences inftantaneoufly, and alfo 
ceafes inftantaneoufly, and at a part of the vibration where 
the inftantaneous exertion of extraneous force of any fort is 
the leaft favourable for aiding the fimple gravity of the pen- 
dulum’s ball, which confideration is analogous to the obfer-” 
vation we had eccafion to make on Harrifon’s efcapement ¢ 
but, like his, the efcapement before us has ftood the teft of * 
practical experience, notwithftanding its complexity, in his — 
majefty’s private obfervatory. If, however, this efcapement 
is not Jefter than any of the other efcapements, the number 
of its adjuftments, and variety of its parts, conftitute a prac- 
tical objection to its general adoption; and we believe. ng 
proof has been given of its being preferable to Harrifon’s, ° 
or even to the common dead-beat or ifochronal efcapements,” 
except that the works of the clock that has this efcapement 
may not require to be fo often cleaned. This efcapement 
leaving the pendulum free or detached from the wheel-work 
during the greateft part of each vibration, is of the third 
clafs of efcapements. ' 

22. Efcapement by Mudge for a clock.—The' clock efcape-- 
ment contrived by Mr. Mudge to detach the pendulun from 
the train, fo as to allow it to have nearly a free vibration main- ° 
tained by gravity alone, may be confidered as a fimplitication 
of Cumming’s efcapement juft deferibed, from which its” 
principal difference is, that each of his two feparate pallets 
act allo as detents; the mode of ation and effe& produced 
are very fimilar in both, Mr. Mudge’s efcapement is repre- 
fented by fg. 7. of our laft plate, in which L M isa portion 
of the {wing wheel; G A and G B are two levers feparately 
moveable round one common axis of motion, and have each 
a pallet at the lower extremities; thefe palletssre formed 
like the common receil pallets, except that each Ifas a claw 
at the loweft point, that prevents the efeape of the fliding 
tooth when acting thereon; the pallet G A has a lever, 

which 
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which may becalled its tail-piece G O, attached to it, and 
alfo a {mall metallic ball u furmounted on a pin over the pal- 

_ let, which may be eafily changed for one of a different weight; 
the pallet G B has a fimilar tail-piece 1 O, with a fimilar 
hall » over. its pallet B; and the dark circular {pot at N is 
the end of a itiff pin projeGting from the pendulum, or its 
crutch, far enough to fall in the way of the tail-picces alter- 
nately, as the pendulum vibrates. After having perufed 
our account of the action of the preceding efcapement, 
the reader will anticipate the explanation we have to offer 
of this mechanifm. Suppofe the wheel to be urged by the 
train in its proper direétion from 1 towards M, and an im- 
pulfe given to the pendulum, to produce a motion in it ina 
contrary direction ; the pin N keeps pace with the pendulum 
towards L, while the tooth at L is locked in the claw of 
pallet A, (which it is fuppofed to have raifed fo as to bring 
the tail-piece G O out of its vertical direction, ) and at length 
meets with this tail-piece, to which it gives a pufh, at the 
extremity of the vibration, fufficiently {trong to drive the 
ae A from its locked tooth L, when the wheel is at 
iberty to proceed, till the tooth near pallet B raifes it and 

its furmounted ball v until.the claw detains the further 
motion ; in the mean time the returning vibration commences, 
and the ball u urges the pendulum, by means of its tail- 
piece G O being in contaét with the pin N ; when, however, 
the tail-piece has gained its vertical fituation, the ee A 
meeting with the rim of the wheel tops; the-pendulum now 
finifhes its vibration in a detached {tate, thaving gained an 
acceffion of force bythe impulfe from the ball » downwards, 
which has been greater than the refiftance. it met with in 
moving upwards at the inftant of unlocking: the tail-piece 
J O is now in the fituation of IP, by reafon of the ball v 
being elevated by the wheel, therefore when the pin N of 
the pendulum arrives at I P, which is at the other extremity 
nearly of the returning vibration, its ftroke drives the pallet 
8 in its turn from the locked:tooth near M, which now 
efeapes; the wheel is again: at liberty to proceed till the 
tooth behind .L has raifed the pallet A a fecond time, when 
it is again.locked; the pendulum begins another vibration, 
aided by-the ball 2, till its tail-piece refumes its vertical po- 
fition, and then the pendulum is-again detached, after being 
a fecond time urged down a longer arc than it was oppofed 
up; and thus the vibrations are maintained by the excefs of 
the downward puth over the refiftance upwards at every new 
vibration, which excefs, derived from gravity alone, is in fa&t 
the maintaining power of the pendulum. This efcapement 
is alfo of the third clafs, and being more fimple in its con- 
ftruGtion than its predeceffor and parent, perhaps we may 
add, is better adapted for practice. The external force de- 
rived from the gravity of the balls in aid of the pendulum’s 
gravity is hese alfo both applied and withdrawn {fuddenly, as 
well as at the moft unfavourable parts of the vibration, as 
was the cafe with Cumming’s efcapement; but it poffeffes 
the fame advantages of detachment from the train. 

23. Detached efcapement by Peter le Roy int748.—We have 
deviated a little from the regular order of time, in having 
noticed the detached clock-efcapements before thofe that 
were previoufly applied to the balance, in order that the 
fucceffion of improvements made in clock-efcapements 
might not be interrupted by an intermixtuve with watch- 
efcapements. We now go back again to the year 1748, 
when Peter, the eldeft fon of Julien le Roy, invented an efcape- 
ment for a balance that vibrated a confiderable portion of 
its total yrc without any connetion. whatever with the 
eicapement wheel,.and which therefore may be confidered as 
the father of the third clafs of efcapements, and the origin 
of the fubsequent more recent improvements in the efcape- 

ment cf chronometera, Fig. 8. of Plate XXXVI. will af-’ 
ford us the means of explaining thisefcapement, a model of 
which was prefented to the Academy of Sciences at Paria — 
in:the year 1748, previoufly to which year, no detached: — 
efcapement had been made public, though Du Tertre is 
faid to have invented one, and even to have made it at the 
time; but as the iavention, or at leaft the conftrudion, was 
kept a feeret, it did not derogate from the ment of-Peter 
le Roy’s contrivance, which mirft be confidered as original. 
G His the efcapement wheel of the contrate kind, awated, 
by a pinion on its arbor, receiving the force of the maintain- 
ing power; its profile is feen contiguous to it, at gb > 
T V isthe balance, the verge of which has a fpiral {pring 
attached-to it at the interior end in the ufual way; a 
curved pallet A E is faft-to the verge under the balance, 
and the femi-circular piece C J ts affixed to the fame above 
the balance, but urder the {piral {pring ; the end C of this 
piece is rounded, and fo fituated, that a line drawn from it 
to the centre.of the balance would form with the curve A E 
an angle of about 80°. An angular lever @ P X, turning 
on pivots under a little cock onthe plate at.C; is fo propor. | 
tioned, that the branch P Q will reach the pallet, while.the 
other branch P X with aconcave end will reach to a tooth 
G in the balance wheel, when not refling on a pin K, ta 
which in its quiefcent ftate it is kept.by the {pring R M, » 
made fatt to the plate on the other:fide at’ R. Suppofe now, 
the regulating {pring moved from its flate of natural reft, 
and the balance to move with it through a certain are of vi. - 
bration, mere or lefs, till the rounded endC of the femi-circu- 
lar piece falls on the branch P Q of the angular lever near Q, 
and pufhes it from its fituation, at the fame time bringing 
the concave end of branch P X into the way of a tooth 
G of the wheel.; when the a&ting tooth, which we will 
call D, efcapes the pallet A E ; the wheel is then at liberty 
till itstooth G falls on the concave end of the branch P X, 
which may be called the detent, becaufe it now détains the 
wheel from moving further under exifting cireumitances. 
The balance is now perfe@ly free from all contact of the 
acting part of the branch P Q, and continues its vibration, 
after having reeeived a pufh from tooth D on its pallet : 
prefently its velocity is deftroyed by the tenfion of the regu 
lating {pring, the re-aétion of which now makes it return 
with an accelerated motion, when the pallet comes into con- 
tact with the efcapement wheel at the tooth following D, 
which now experiences a recoil for about half of a {pace in 
the wheel; the branch P X, or detent, is relieved by tins 
partial recoil, and obeysits {pring R M, which takes it back 
again to its fitate of reft at the pin K; when the wheel, 
having ftopped the balance, fends it off again with a new 
impulfe, by ftriking the pallet ina contrary direétion, when 
the fame operation of the angular lever is repeated, and the 
vibrations are maintained as in other efcapements. It 
mult be remarked of this efcapement, that it does 
not allow the balance to be detached for an entire vibration, 
but oppofes the balance back from the point where it gaye — 
its forward pufh, thereby producing a certain recoil, which, 
fo far as thisis a leading confideration, would entitle us to 
rank the efcapement among thofe of the firft clafs, but inaf- 
much as the balance vibrates in a detached or free flate jn 
tke remaining portion of its vibration, we may place this 
efcapement with propriety at the head, in point of time of 
the third clafs. ; 

24. Peter le Roy’s fecond or improved detached efeapement.— 
Some time after Peter le Roy had completed his firft de- 
tached efcapement, and had confidered its principal defects, 
he fet about contriving another, lefs liable to ebje€tions, in 
which he fucceeded in a very confiderable degree ; wea 
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_ the-year 1766 he prefented a time-piece to the Academy of 
Seiences, which was afterwards tried at fea by the Freach 

_ government, with his improved efcapements which we fall 

_now deferibe, igs. 1,2, and 3, of Plate XXX1V. exhibit 
fufficient of Peter le Roy’s improved efcapement to enable 
ourreaders to form a complete idea of its conftruction ; the 
leading feature of which isto give the balance one tem- 
porary pufh*that fhall maintain its motion for two fucceffive 

__ vibrations, one forwards and the other back, and that this 
-pufh may be given at a moment of the balance’s vibration 
that is moft favourable for avoiding: 2 derangement of the 
Jaw of the fpring’s forces. Fig, 1. is a view of the balance- 
wheel, which has fix radial levers- for teeth, but no rim, 
_that it may be as light as poffible, the ends of which levers 
are bent downwards, that is, ia an oppofite direction to 
thofe on the horizontal: wheel with Graham’s cylinder 
efcapement ; the connection of this horizontal balance-wheel 
_with the train is by means-of the pinion on the oppofite end 
_of its arbor; fig. 2~is-the arbor of the detents, on which 
there are three levers, one double one for locking, and 

_ two fingle ones. for unlocking, all clearly fhewn in the 
figure; jig. 3.-fhews the wheel, detents, unlocking levers, 
and balance in their relative fituations, and in one of the aét- 
ing pofitions: A isa portion of the balance, on the plane of 
which is.{crewed a pallet », fo as to fall in the way of one 
of the levers of the balance-wheel. The fame letters denote 
the fame parts in fig. 3. as in figs. 1 and 2, which therefore 
-explain themfelves. ‘he action may be explained thus : 
fuppofe one of the levers of the balance-wheel to be detain- 
ed by the claw of the detent D, while the balance put in 
‘motion is vibrating in the direction fromz to Aj; when 
the force of the balance f{pring, not feen, overcomes the 
momentum of the balance, it returns by means of the {pring’s 

force, which is-now at its. greateft tenfion, or diftance from 
the point of quiefcence ;. the dire€tion of the balance, we 
have faid, is now from A towards i; in this return a pin at 
4, fituated in the fuperior plane of the balance, ftrikes the 
vend of the lever H F of the detent arbor, unlocks by this 
ftroke the detent D from the claw of the wheel’s radial bar 
or tooth, and at the fame inftant directs the other end He 
of the double detent into the way of afucceeding radial 
‘bar of the wheel K r, which now refts on this end of the 
Aetent ; this part of the action iz calied by the inventor the 
Rr ration, the vibration goes on to finifh, and the {pring 
brings the balance back; at a certain part of this vibration 
the balance receives its ftroke from the radial bar K, which 
impels the pallet, crewed on the balance itfelf, in this man- 
mer; apin, fituated like the former pin at 7, but placed on 
the inferior plane of the balance, out of fight, and a little 
farther from the balance’s centre than the former pin, ftrikes 
the end of the fhort lever. H%,. and unlocks the radial _bar of 
the wheel, that has been relting againft the oppofite end of 
the detent D, and that now runs oa to, D, which is in the 
“way to catch it; during this fhort period the wheel is free, 
the pallet of the balance being at that inftant in the fitua- 
tion F, the point K of the radial bar K r of the wheel pur- 
fues the pallet and makes its ftroke on it,-about the time 
when the balance-fpring,-as we fuppofe, is at its quiefcent 
Point, and therefore when the balance is moving with its 
mot accelerated velocity ; the ftroke is of fhort duration on 
a account, as well as on account of the fhort diftance the 
wheel has to run before it is again detained by the detent D.: 
fhe baka vibration is made as before, and the fame pro- 

is repeated of two lockings and_unlockings at each 
ke of the wheel on the balance. The ftroke, however, 

which the balance receives, has more force than both the 
kes that its pins give in the acts of ualocking, aud 

therefore the difference of thefe contrary ftrokes conftitutes 
the real maintaining power of the balance, which was of the 
thermometrical kind, with alcohol and quickfilver, as de- 
{cribed under our article Compensation-balance. The 
ftep made towards perfection, when this efcapement was de- 
vifed, was very long, and the principal objection to it in 
practice is, that it has too many pivots that require oil, as well - 
other parts that come fucceffively in contact during the * 
aGtion, which therefore are not fufficiently free from friction 
and confequent wear. It may be neceflary to add, that to 
prevent the detent’s being difplaced by any jerk,~a long tail. - 
piece behind it is contiguous to a circular appendage of the 
balance, feen from i to F, againft which it falls, but only 
when any derangement of the detent accidentally takes 
place, and this reinftates it. The ftroke is given to the ~ 
balance not only when its velocity is greateft and leaft liable 
to be deranged, but the pallet that receives it, being re» 
moved from the centre of the balance, requires but a compa- 
ratively {mall impulfe in this fituation ; befides, the fpring, 
which the inventor confidered as not defirable, for holding 
the angular lever to its place of locking, is here entirely dif- 
penfed with. This was confidered as animprovement at the 
time, but fubfequent experience-has proved the utility of 
{pring detents, which are now - in -univerfal ufe:in the bef 
Englifh chronometers, 

25. Detached efcapement by F. Berthoud.—Ferdinand Ber- 
thoud, one of the members of the National Inftitute of 
France, and the author of various works on horology, has 
contrived different efcapements for clocks and watches at 
different times, and has written more on the fubje¢t than any 
other author, but it will not come within our plan-to-detawl ~ 
here all the alterations that have prefented themfelves to 
him ; we fhall fatisfy ourfelves with deferibing a few of thofe 
which he has himfelf fele@ed as moft worthy of public notice 
in his laft publication; “ Hiftoire dela Mefure du Temps.’” 
Others may be feen in his ** Traité des Horloges Marines ;’” 
orinthe ‘¢ Supplement” to that works. The firlt that we 
mean to defcribe is contained in fiz: 4.-of Plate XXXIV., 
which is a perfpeCtive view- of all-the- parts neceflary to be 
feen; A reprefents the verge of the balanee, to which is af- 
fixed by two {crews the circle oftefeapement B as a pallet ; 
Cis the efcapement wheel, ad ¢ the detent, whieh: has at 
4 aclaw to catch a tooth of the wheel, when it fufpends its 
motion, during the period of the balance’s free vibration ; the 
portiona 4 of the detentisa flexible {pring, that yields firlt 
at the point a; this, therefore, is the /pring of the detent ; the 
other part 4 c properly forms the detent, which has a claw 

rounded at the end c; another flender {pring 4 ¢ lies crofs-wile 
near the faid end, and is held faft to the circle B by a {crew 
and fixing-piece f; this fecond {pring carricsa pind near its 
extreme end, which acting on the end of the detent, difen- 
gages the locked tooth of the wheel, when the balance vi- 
brates in a direction from B towards A ; at that infant the 
fucceeding tooth of the wheel acts on the notch or pallet 
part of the circular piece Bat 4, and tranfmits an acceffion 
of force to the balance, which now vibrates in free {pace ; 
at the balance’s return, the pin d of the {mall fpring de, - 
borne by the balance’s circular piece B, appliesitfelf to 
the end of the detent, fo as to flide paftit without difturb- 
ing its pofition with regard to the claw, again{ft which the 
next, tooth is now reiting; when the balance has finifhed 
this fecond vibration it returns, the pind again puhes afide 
the detent, and unlocks the wheel, which nowsgives an- 
other pufh at 4, and the fame operation is refumed that we 
have oy defcribing. Thus two vibrations are performed 
at once unlocking, and at one ftroke of the wheel on the 
notch of the circular pallet piece, The {mall {pring 6 e ae 
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be called the lifting fpring, in oppofition to the detent 
{pring, or {pring detent ; and to give a clear idea how it de- 
taches the claw of the detent in pafling forwards, but not in 
OE back again, it may be neceflary to obferve, that this 
ifting-fpring has a pin in the circular piece B, againft which 
it refts, to prevent its laying too much hold ‘on the back 
floping part of the detent’s extremity ; but it is at liberty to 
yield in the contrary dire€tion towards the verge of the ba- 
lance ; aud as the {pring is very flender, aud has its yield- 
ing point or centre of motion at the remote end ¢, it gives 
way to the detent in the dire€tion that pufhes the detent 
again{t the tooth of the wheel, which becomes a prop to 
fleady it; but when the impulfe is in a contrary direétion, 
the detent, having no fuch prop, and its end being at that 
fide fuited to receive the blow of the pin withoutits fliding, 
itfelf yields and withdraws its claw from the wheel, which is 
then unlocked. ‘Che {pring of the detent is alfo confined 
from rebounding too far by a pin g fixed in the plate. 
Here we have an inflance of a retrograde ftep in the improve- 
ment of efcapements, the {pring which Peter le Roy labour- 
ed to reject in his fecond conttruction is here refumed with 
an additional fpring, and the adoption of the /pring-detent 
has become general in the fubfequent conftruétions. Ber- 
thoud began his detached efcapements in the year 1754. 

26. Another modification of a detached efcapement by Ber- 
thoud.—The efcapement which Berthoud employed in fome 
of his watches, particularly N° Co, was confidered by him to 
be more {ure in its aétion than the preceding one, as well as 
more eafy of conftruétion s fs. 5. of the fame plate repre- 
fents the plan of one of thefe efcapements, where L is the 
efcapement wheel ; m the circle of efcapement carried on the 
verge of the balance; por the detent, the claw of which 
at rfufpends the motion of the wheel; the verge carries 
above the circle ma fmall tube made faft by friction, and 
to thi&tube is made faft a projecting forked claw, in which 
a pin is adjufted to a€& onthe detent and raife it. The 
pin, which we will calls, in turning in one direction, acts 
onthe part p of the detent, and withdraws the claw r from 
the wheel; this is now at liberty to impel the circle m by 
its notch and with it the balance; the flender {pring x 
brings back the claw of the detent, and the vibration goes 
n ; atits return the pin meets with the end of the detent- 
fpring fixed on an arm at /, this {pring yields to the retro- 
grade motion of the balance. ‘The balance at its return 
makes its pin (ofthe fork) urge the fpring / againft a pins 
in the arm n of the detent ; this arm turning on its centre of 
motion, withdraws the claw of the detent from the wheel, 
which now aéts again on the notch of the circle m, as before. 
The pin g ferves asa ftop to the detent, and the arm é of 
precaution is to lock the wheel when the balance is dif- 
mounted. : 

27. Another efcapement without a fpring by Berthoud.—Fig. 
6. of the laft plate is a view of an efcapement by Berthoud, in 
which he. has difpenfed with fprings altogether. The ac- 
tion of the wheel A is tranfmitted to the balance, as before, 
by the notch of the circular piece B on the verge; the pre- 
fent pofition of the parts is for the moment when the detent 
allows the wheel to begin its ation on the notch of B. 
The detent C has two arms, with eacha claw a and 4, the 
faces of which are circular; the claw a -ferves to fufpend 
the action of the wheel after its ftroke is made; but the 
elaw receives the tooth of the wheel when the balance in 
its return makesthe tooth at a to efcape. Thefe effe&ts are 
produced by two levers C d, Ce, forming the fork that 
‘moves the detent C: this fork is fixed on the centre C of 
the detent, and its levers lie one above the ether. The 
lever C d, which is contiguous to the detent, correfponds to 

the {mall femi-circular piece d¢, placed on the circle @f . 
efcapement B ; this femi-circle is notched by tines, one ® 
which tends tothe centre ; this fide of the notch unlocks the 
wheel by its aétion on the arm C d whenever the balance re- _ 
trogrades from the firft vibration of the pair; during this ef-— 
feét the wheel advances but a fhort way, juft fuflicient to 
unlock the claw a, and to fuffer the balance to proceed in 
its retrogradation. The balance, having finifhed in a “de- 
tached flate this fecond vibration, returns, when the femi- 
circle fg, placed over the other femi-cirele, and notched in 
like manner, prefents its acting fide to the upper arm fC of 
the fork, aud unlocks the tooth at claw 4; at this moment 
another tooth, catching the notch at ¢ of the circular piece 
B, gives it another impulfe, and confequently puts the ba- 
lance in a ttate of renewed force, and the procefs already 
defcribed is renewed, while the femi-circular pieces de and 
fg onthe verge alternately ferve to keep the arms C d and 
C cof the fork ina firm pofition to enfure the defired ef- 
fects of the efcapement. It is ealy to perceive that there 
muft be much friction in this efcapement, and that the femi- 
circular pieces on the verge of the balance, if not fomehow 
counterpoifed, mutt affect the. rate of going im different 
pofitions of the time-piece. 

28. Detached efeapement with a detent and {pring by Ber- 
thoud.—Fig. 7. of the fame plate is the plan of another of 
Berthoud’s efcapements with a detent and fpring, and that 
which we underftand has been moit copied by others. It 
was ufed in the author’s marine time-piece N° 9. A is the 
circle of efcapement ; C the wheel; aéd the detent with 
three arms ; the arm a fufpends the motion of the wheel 
while the balance ofcillates in a free ftate; the {pring d 
ferves to bring the detent a back again as foon as the pallet 
c has ceafed to a& on the arm 4; at that moment one of 
the teeth of the wheel impels the cirele by a€ting on the* 
roller 4, and communicates its force to the balance ; this 
having finifhed its ofcillation returns, and in the return the 
pallet ¢ meets with the end 4 of the detent, which turns the 
pallet back towards B, the centre of the circle, till it has 
paffed without unlocking the wheel ; its fpring 4 brings the 
pallet back agai to its original ftate of reft on the pin at cy 
the ofcillation ceafes, and in the return of the balance the 
pallet c again meets with the arm 4 of the detent, which it 
turns afide, the tooth being no prop to it in this dire@tion; the 
unlocking therefore takes place ; the wheel’s motion is ree 
fumed, and a new impulfe is given to the moving balance, 
Here the detents are arms or levers a€ted on by a feparate 
{pring, as is alfo the pallet, confequently there ftill remain 
pivots that require oil, though we are difpofed to confider 
this as the beft of Berthoud’s watch efeapements; perhaps. 
equal to any of the Englifh conftruétions. 

29. Lochronal efcapement of a watch by F. Berthoud— 
Among the other contrivances of Berthoud is an efcapement: 
for a watch with iioéhronal pallets, fimilar to thofe applied to 
a pendulum which we have defcribed above, but the mode of 
applying them is different. In fig. 8. of our lait plate, A 
is the efeapement wheel; B the anchor with the ifochronal 
pallets producing a {mall recoil, and formed in the manner 
before defcribed, (fee fg. 1. of Plate XXXIII.) CD the 
balance; a a pinion on the verge above the'wheel, that is ace 
tuated by a feGoral toothed piece 4, attached to the anchor 
ef the pallets, and moving with it round the common centre 
of motion of it and the pallets at E ; the intention of this 
conftruion is to produce a long ofcillation of the balance 
compared to the motion of the wheel and toothed feéo 
piece, and to render all the ofcillations, however long 
fhort, of equal duration, the arcs of ation being large 
proportion to the whole ofcillations, This con 

may 
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may have given rife to that which is now known by the 
name of the Liverpool efeapement, which fo greatly refem- 
bles it, that they may be confidered as the fame thing. We 
obtained’ a watch by Litherland of Liverpool, with a view 
of giving a feparate defcription and drawing, but we found 
that the only difference is, that the pallets are placed alittle 
on one fide of the wheel, inftead of the three pivots being 

in one ftraight line, and that the centre of the pallet’s mo- 
tion is between the verge and pallets requiting a counter- 
poife behind: a further defeription is therefore unneceffary, 
30. Modern efcapements of Englifh éhronometers.—lf we 
had not already anticipated our defcriptions of the modern 
efeapements for chronometers, as they are now made in Eng- 
land, we fhould have given them a place here ; but as we 
have been very minute in our account of the efcapements of 

_ Meffrs. Mudge, Arnold, the Brockbanks, and Larnfhaw, 
under our article Curonomerer, and have given drawings 

_ of them in our Plates KITT. XIV. and XYV., it would be 
fduperfiuous to enter mto a fecond detail of the fame here, 
and therefore we pafs over them by a fimple’ reference to. 
the article already named. 

~~ It may not be improper to mention here, that Mr. John 
Watkin, ef Weft Smithfield, has propofed an alteration in 

_ the fituation of the pallets in the modern {pring detent ef- 
“eapement, for which he received thirty guineas asa premium 

the Adelphi Society, in the year 1804. His altera- 
confitts in bringing the pallets into a fituation between 
centre and circumference of the wheel, and making the 

yheel a contrate one with the teeth upwards. » (See the 
fa&tions of the Society, vol. xxiii. p. 375.) 

1. Mudge’s forked efcapement—Mr. Mudge contrived 
other detached efcapement befides the one we have referred 

to as already deferibed, which we fhall now notice, though 
“he did not feem to place fo much value on it as Emery, 

rgetts, and others have done after him; we fhall not be 
tble to make the reader comprehend the conftru€tion with- 

t two figures z jig. 1. of Plate XX XV. is the plan of this 
pement, atid fg. 2.a protile or fide view of the frame 

at ‘contains the meclianifm: A is the cfeapement, wheel, 
ie anchor of the paliets, which are of Graliam’s dead-beat 

kind adapted to a watch, and which give the neceffary force 
to the balance for maiiitaining its motion; a is the centre 
pf motion of the anchor, néarer to the wheel than to the 
b ilance ; 6 is the forked part of the anchor, the two prongs 
of which appear in fig. 1. to be clofe tovether in the fame 
plane, but fir. 2. thews that they are one above the 
pther. The paliets are on the verge of the balance, and 

re of the cylindrical fort, one above the other, fo as to 
Hl in the way of the two prongs alternately, pallet 1 is 

“urged by 4, and pallet 2 by the other prong in its turn; the 
me of action of the prongs on the two pallets is very 
ort, and the blows are made alternately one in each vi- 

ation; the remainder of the vibration is perfettly free, 
the wheel being in the intervals relting on the circular por- 

ions or pads of the anchor’s pallets, which may in this cafe 
¥¢ confidered as detents and pallets alternately. A time- 
piece by Emery with this efcapement performed with won- 

ful accuracy, though the detachment continues only for 
‘@ portion of ce vibration before the balance has its force 

snewed, which confequently might be {uppofcd to have 
otion more difturbed than if the impulfe had been given 
ch alternate vibration. ‘I'he queen’s watch by Mudge 

ith this efeapement had a flight recoil, which kept one of 
t prongs prefling gently againit the cylinder of the verge 

the fork, The performance was excellent, 
32. Margetts’ modification of Mudge’s forked efcapement 
lie late ingenious Margetts adopted Mr. Mudge’s efcape- 

ov. ALLL, 

ment, which we have juft deferibed, for his chronometers 
that indicated both folar and fiderial time, but made fome 
alterations with the fork. Fig. 3. of the fame plate fhews 
the plan and profile of Margetts’ modification, where A is 
the wheel; a é the anchor moveable at a3 2 the fork where 
the prongs are in the fame plane ; ca piece of {teel carryins 
a pin e under its extreme end that ftrikes the prongs of the 
fork 4 alternately, one at each ofcillation of the balance ¢, 
which ftrokes unlock thé wheel; 4 andi are two bankin+s 
{erews, the points of which ac as flups to the anchor at op- 
polite fides of the centre of motion, and keep the fork in its 
place'to be caught by the pin ¢, one or other of them wt 
each vibration ; dis a circular piece of metal, under the pal- 
let piece c, that has a notch in it bounded by ftraight lines 
going townrds its centre ; and fis a pin carried under the 
anchor, as feen in the figure, the end of which gives the 
circular piece da pufh, by acting on its notched fide at each 
unlocking of the wheel, thereby aiding the vibration: the 
pin fis always at the notch when the pin e isin the fork, 
therefore the notch in d and the pininc are always placed ia 
the fame vertical line over one another, and as they move to-, 
gether on the verge will always remain fo, while the pin f 
and fork 4 are alfo together on the anchor. The writer of 
the prefent article has a chronometer by Margetts with this 
efcapement, which aéts very well when ftationary, but when 
carried in the pocket the pin is apt to catch the outfide of 
the prong, when any jerk has fent the anchor back during 
the balance’s excurfion. 

33- Modification of Mudze’s forked efeapement by R. Robia 
of Paris.—R. Robin, a watch-maker of Paris, publifhed a 
memoir in 1794, containing an account of a free efcapementy 
which he confidered as new, but which we confider as 
another modification of Mr. Mudge’s forked efcapement, 
though we allow that in theory it appears to be an improve- 
ment. ig. 4. of the fame plate is a plan of this efcapement, 
in which the wheel reflores the exhautted force of the 
balance once only in two vibrations, which circumftance 
couftitutes the imp*ovement; to effe& this, pallets G a, 
and G é, a€ting as detents, are made of unequal length from 
G, the centre of their motion, and the fork, which is feen 
feparately at ¢, as well as the tooth or pallet d and lever f, ave 
concealed under B, the circular piece carried by the balance ; 
the fork ¢ is faft to the end of one of the pallets a, inftead 
of forming an anchor with the pallets, but this fhape makes 
no difference in the ation; the lever fis alfo faft to the fame 
underneath the fork ; but the tooth ¢, which a&ts with the 
fork, is faft to the verge under B, as we have already faid. 
.We have given three pofitions of the circular part B and 
pallets, to fhew more clearly the nature of the aétion, ‘as fome 
of the aéting parts are concealed. One of the claws a of 
the pallets being removed, the wheel A efcapes, and acts on 
the notch of the piece B, thereby aiding the balance ; the 
claw d receives another tooth and holds it as a detent, and 
the balance finifhes its ofcillation; at its return it unlocks 
the tooth at 4, which is the longer pallet, and the wheel 
runs ona very fhort way till a leading tooth falls ‘on the 
pallet a, and the balance vibrates without anew puth ; at its 
return the tooth at a is unlocked, and its efcaping tooth » 
gives the notch of B another puth, which ferves for other 
two vibrations ; but if the two ends of the pallets G 4, and 
G a, had been of equal lengths, the efcapement would have 
a¢ted in the ufual way, and would have given its puth at 
each ofcillation, The manner in which this efle& is pro- 
duced, however, does not yet appear evident ; the lever /; 
which is faft to the end a of the pallet or detent G a, reile 
im a groove made in a circular collet on the verge, and 
holds the fork ¢ fram going ov one fide, like as the banking 

ae {crews 
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ferews do in Margetts’ efcapement, then the tooth d, fat to 
the balance, {trikes the two prongs of the forks alternately, 
one at each vibration, which flrokes make two unlockings 
during the time that one pufh is made to the balance by a 
tooth; becaufe the faid tooth previoufly made two fteps 
forward, one long and one short, before it efcaped to make 
its pufh. We have not been informed how this modification 
performed, but we {ee no reafon to doubt its competency, 
while we fee much reafon to admire the ingenuity of the 
application of two detents of unequal length, formed like 
the pallets of the anchor efcapemznt, which detents we 
have named pallets on that account. 

34. Prior’s modification of Mudge’s forked efcapement.—In 
the year 1798 Mr. Jolin Prior received 30 guineas as a pre- 
mium from the Society for the Encouragement of Arts at the 
Adelphi, forhis invention of what he confidered anew detach- 
ed efcapement ; but its fork differs from Mudge’s principally 
in its eae a roller for a pallet borne by an arbor carried 
by the balance itfelf; the wheel of efcapement, together 
with its acting pallets, were fimilar to Le Paute’s improve- 
ment on Amant’s wheel, and therefore had nothing original 
init. The reader who wifhes to fce the account and draw- 
ings of this efcapement, compofed as it is of Mudge’s and 
Le Paute’s contrivances, which notwithftanding the author 
might not have feen or known, may find it in the 16th vol. 
of the TranfaGtions of the Society juft named, and alfo in the 
2d vol. of Nicholfon’s Journal, gto. ed. p. 363 and 364, 
where the editor has remarked that Mr. Crofthwaite of 
Dublin had made a pendulum clock with fimilar pallets 
in 1788, which was defcribed in the Memoirs of the Irifh 
Acad. vol. it. 

Prior junior has very recently been rewarded by the fame 
fociety for another efcapement contrived by him for a clock, 
but the account of it is not yet publifhed in their Tranfac- 
tions, and therefore cannot with propriety be given here. 

35, Duplex efcapement.— Weare not informed who was the 
original contriver of the efcapement known by the name of 
Duplex efcapement, a name probably taken from the cir- 
cumftance of its having a wheel with wo fets of teeth necef- 
fary for the efcaping ; neither are we aware of its date ; 
but the efteem in which it is held by thofe who have tried 
it, entitle it to a place in our colleétion. Fig. 5. of Plate 
“XXXV. exhibits on a large fcale enough of the acting 
parts to enable us to convey an idea of its action. A Bis 
a part of the efcapement wheel, having teeth a,b, c, &c. at 
the periphery, intended for detaining the wheel while it of- 
cillates beyond the angle of ation. An agate cylinder def, 
placed on the verge of the balance, acts with thefe teeth to 
produce the defired effe€t. This cylindrical agate has a 
notch @, which pafles by the tooth at D, that is fuppofed 
to ref on the cylindrical furface, when the motion is in the 
direGion def; but when the motion of the cylinder is in 
the contrary direGtion fe d, the teoth at D falls into the 
notch and accompanies it, prefling on one of its fides till the 
notch comes into the fituation d: the tooth, then at the 
fituation of 4, efcapes from the notch, and a fucceeding 
tooth falls on the convex furface of the cylinder at D. The 
other fet of teeth are ere&t on the plane of the wheel’s rim, 
and are ftrong and fquared at the fides; they ftand a 
little fhort of the middle of the {paces between the pointed 
teeth on the edge of the wheel, but confilt of the fame num- 
ber; they are to be feen at 4, i, &c. denoted by darkened 
parallelograms: above the {mall cylinder we have named as 
‘being made of agate, is a larger one E I G withonta notch, 
and placed high enougli on the verge to go over the edge of 
.the wheel’s rim; this bears a pallet of ruby or fapphire G, 
long enough to fall in the way of the fquare vertical teeth, 

I 

when they happen to be near the line joining the centres of 
motion of the balance and wheel, but thort enough to avoid — 
touching the teeth when not. nearthat line, The larger cy= 
linder is fo placed with refpeé to the fmall one, that when 
the tooth 4 has juft e{caped from the notch, the pallet G has. 
jutt paffed the {quare tooth 4, which was at A, while D retted. 
on the {mall cylinder, but is moved from A to 4, while D. 
moves to 4. ‘The wheel isnow free, and the tooth 4 exerts 
its force, derived from the main-fpring, in the molt direct 
way on the pallet G, and urges it forward till another tooth 
on the edge falls on the convex part of the {mall cylinder 
def,and the fame aétion that has been defcribed is re- 
fumed. The angle of aétion in this efcapement depends 
partly on the length of the pallet G, sacapule on the 
diameter of the {mall agate cylinder, and advance of tooth 
D into the notch ; for when a horizontal tooth on the edge 

‘ 

falls on the faid {mall cylinder, the motion of the wheel is — 
arrefted, and the vertical {quare tooth ceafes to impel the 
pallet G fo far as it otherwife would have done. ‘This ef- 
capement requires very little oil en the {mall agate cylinder, 
and none at all on the pallet G, which receives a dire&t pufly 
without friction, and its excellence is confidered as at leaft 
equal to that of Graham’s horizontal or cylindrical efcape- 
ment. 
36. Free cfcapement under the pendulum—The clock efcape- 

ments which we have before defcribed fuppofe a connection 
with the upper end of the pendulum, which is the moit 
common connection, but there are efcapements that give 
their impulfe at the inferior end, one of which is reprefented 
by fig. 8. of Plate XXXV. which we thall now defcribe, 
though we know not who was its original contriver. The 
part A B DC is made faft to the rod of the pendulum, 
and vibrates. therewith ; at B is a joint on which the lever 
B C is moveable ; fo that when the end C meets with any 
refiftance the lever mounts upwards at this end, but cannot 
fall below a horizontal line ; it terminates in a claw with 
both an interior and exterior flope or inclined plane; D is a 
pallet of agate or other polifhed ftone, with a flat face 
next the end C of the lever, and made fait into the verti- 
cal part A D; FGHI is a two-armed detent, moveable 
round H as a centre, but kept in its prefent pofition againft 
the ftop or pin K, by means of the weight G, when not 
otherwife aéted on. Inthe prefent pofition the arm H I, 
which forms the detent, detains the tcoth I of a vertical 
wheel of efcapement, while the pendulum is fuppofed to be 
vibrating clear of all the teeth. Let us fuppofe the end C 
of the herizontal lever, moving with the pendulum, to be ap- 
proaching the end F of the fecond arm of the detent ; pre= 
fently it gives the end F a blow, the leverC flies up, flices 
over the inclined face of F, and returns into its horizontal 
pofition ; when the vibration terminates, the pendulum re- 
turns by virtue of its gravity, and the interior face of claw 
C catches the exterior one of the arm F, and gives it a pull 
fufficient to draw the end of HI from the tooth I; the 
wheel is then at liberty to run on till the tooth E, movin 
fafter than the pendulum, overtakes the pallet D, oa 
gives it a dire@ puth forwards; this pufh aids the claw 
C to get over the claw of F, and the weight G replaces 
the arm HI to catch the following tooth M, which pre- 
vents the further impulfe of the wheel on the pallet D, 
and fuffers the pendulum to finifh its vibration in free {paces 
at the return of the pendulum the fame operation is repeateds 
and the pendulum continues to receive one pufh at ever 
two vibrations, and that when the pendulum is in its ver 
cal pofition, or moving with its greateit velocity, which 
have faid is the moft favourable point of the are. The 
of action, before the pallet is quitted, depends greatly 
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the radius of the wheel compared to the length of the pen- 
dulum, when the number of teeth is limited. The pendu- 

» lum, however, ought to be of the compenfating kind, other- 
wife an increafe in the length of the rod will derange the 
action of the claw C, with the claw F, as well as of the 
tooth on the pallet D, in all the extremes of atmofpheric 
temperature. The maintaining power of the train that ac- 
tuates the wheel E M may be either a {pring or weight, as 
the mechanift: may think proper. Berthoud has propofed 
this conftruction of a free efcapement for a half-fecond’s pen- 
dulum in his “ Hiftoire de la Mefure du Temps,” tome i. 
p+ 2143 but he does not clearly fay that it was of his own 
contrivance ; on examining his drawings, fince our obfer- 
vations were written on this efcapement, we find that this 
author propofed a compenfation pendulum to be ufed with 
it; and he propofes fuch a combination of parts as a pro- 
er model for an aftronomical clock to vibrate half-feconds. 
Mr. Nicholfon, who has alfo defcribed the fame efcapement 
as one he has noticed in England, does not venture to 
afecribe its invention to any particular artift. 

37- Detached efcapement of a clock by Berthoud.—Among 
the numerous contrivances of °. Berthoud in clock-work, we 
frequently find this author applying the fame contrivance 
to anfwer different purpofes; for inftance, when he had hit 
upon an ifochronal efcapement for a clock, he adapted it 
foon after, as we have feen, to a watch ; and in the inftance 
before us, he has converted a free or detached efcapement of a 
watch into a clock efcapement, which we fhall here defcribe, 
not knowing the exaé date of the application. Fig. 1. of 
Plate XXXVI. is a reprefentation of an efcapement of the 

"third clafs adapted to a half fecond’s pendulum, as defcribed 
by Berthoud himfelf. F is the efcapement wheel, and a, d, 
the detents of efcapement, (formed like the pallets of the 
dead-beat efcapement of Graham, ) the a¢tion of the wheel 
F is tranfmittet-to the pendulum by means of the notch 
made in the circular portion of the ef{capement piece A B, 
thus; the detent has two claws, a and J, formed by portions 
of a circle, at the holding parts. The claw a ferves to fuf- 
-pend the ation of the wheel, when it has communicated its 
Motion to the notch of the efcapement piece, which this 
does again to the pendulum, by means of the lever C, which 
it carries, and of the roller D, correfponding to the pendu- 
lum. The claw 2 ferves to receive, and to detain the wheel, 
when the pendulum returns. Thefe effects are produced by 
two levers dc, ec, fixed on the centre ¢ of the detent ; but 
one of them more diitant from the plane than the other. 
Thefe two levers form a fork that correfponds to the circle 
of efcapement bg. The lever de, which is“neareft to the 
detent, anfwers to one portion of the circle g, carried by the 
circle of the efcapement D. This part g¢ prefentsa ftraight 

Tine to the fork d, which being aéted on, detaches the claw 
a of the detent, and, confequently, fets the wheel at liberty. 
The notch f prefents itfelf, and the tooth of the wheel atts 
on the notch, and reftores to the pendulum the force that 
it had left. The wheel having finifhed its aétion on the 
notch f, a tooth prefents itfelf to the claw 4, andthe pen- 

lum finifhes its vibration in a free manner, at its return, 
e portion of the circle ¢, which is moft elevated, meets 

with the arm ¢ of the fork, and difengages the claw d; the 
tooth that was here detained now i and runs on a 
fhort {pace before another tooth drops on the claw a, and 

procefs is repeated. We have not feen this efcapement 
in England. 
38. Lfcapement by Mr. Nicholfon.—Some time in the year 

4, Mr. Nicholfon fays abn Jour. vol. ii. 4to. p- 59.) 
he contrived a clock ef{capement to go without oil, and 

te is of the dead-beat kind; it was conftrudted in the 

year 1798, and when the account was written had been go- 
ing freely for a year or more. His account is this, jig. 2+ 
of Plate XXXVI. “is a fetch, in which G H reprefents a 
fteel wheel ; D and E are pallets of agate, with flat polifhed 
faces. The pallet D is fixed to the lever DC, which is 
confined to its prefent fituation by the loaded branch or arm 
C Brefting on the ftop 4. The lever EC is alfo kept in 
its fituation by the loaded arm C A refting uponI. A pin 
N proceeds from the pendulum rod to its fituation between 
the levers. The centre of motion of the pendulum is in the 
continuation of the axis uf the pallets. Suppofe the vi- 
brations to be begun; the pin N in its progrefs will lift 
the pallet D towards L, while part of the weight B will be 
fupported by the tooth of the wheel which will follow, and 
at laft efeape and fuffer the oppofite tooth F to fall on the 
pallet E. But in its return, or defcent, the pendulum will 
be aéted on by the whole weight B, and, confequently, its 
vibration will be kept up. When the pin N raifes the pal- 
let E, a fimilar effect will take place on the fide of the per- 
pendicular towards M, and thus the procefs will go on as 

long as the wheel G Hi retains any force.”” In this efcape- 
ment, the two weights are not raifed entirely by the action of 
the wheel, but are chiefly lifted by the pendulum itfelf; 
therefore though the vibration is made during the repole of 
the wheel, in a ftate detached from the train, yet the pendu- 
lum is not detached from the weights, and, confequently, 
the compound law of forces by which the pendulum 1s main- 
tained confilts of the ation of the pendulum’s gravity, of 
the ation of the ball’s gravity, which aéts in concert. with 
the other, and of a fhort a€tion of the wheel on the agate 
pallet; this compound ation differs from Mudge’s and 
Cumming’s in this refpect, that their weights are raifed by 
the wheel entirely without oppofing the pendulum, other- 
wife than by the fhort ftroke made at unlocking. 

39. Crank efcapement by Simon Goodrich.—In the year 
1799 the Adelphi Society rewarded Mr. Goodrich for 
his contrivance of a crank efcapement, which is exhibited in 
figs. 3. and 4. of Plate XXXVI. of which fig. 3. is a front 
view, and fir. 4. a fide view of the fame, where the fame letters 
of reference apply to both. AA A A is the back plate of 
aclock frame; B ttecrank fixed to the end of € thearbor 
of the laft pinion of the train; D, D, are two {mall wire 
chains, compofed of two links only attached to the crank B, 
by means of two coilets, with great liberty of play. Thefe 
chains are faltened to E, E, two {mall {prings {crewed to 
F FF, a bar that goes acrofs, and is faftened in the middle 
to G G, the crutch of the pendulum. I, I, are two ferews 
going through the bar F; the ends of which being made 
to aét againit the fprings E, E, ferve to adjuft them to a 
proper diftance and degree of ftrength, and by that means 
eafily to put the pendulum into proper beat. In jig. 3. the 
pendulum is partly reprefented by dotted lines, in order to 
fhew the crank, &c. The advantages attributed to this 
conftruction are, fimplicity of conftruction and confequeut 
cheapnefs ; total, filence during the efcape ; uniformity 
of a¢tion on the pendulum; durability and certainty of 
continuance ; and the power of acting without oil. Thefe 
properties may recommend the efcapement before us, but as - 
its influence on the pendulum is conftant, it is but ill calcu- 
lated to countera& any irregularities in the maintaining 
power as tranfmitted and varied by the train under different 
circumftances of wear, dirt, and friétion, ‘The originality 
of the contrivance is that of a rotatory motign converted 
into a vibratory one, which Soumille had done very nearly 
in the fame way in the year 1746. (See Machines et In- 
ventions approuvées par l?Academie Royal des Sciences ¢ 
tome xiii. p. 325.) As there is no efcapement wheel, a’ 

2 v2 Further 
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farther explanation is unneceffary to every one who has feen 
atreadle in a€tion ; but it may be neceffary to remark that 
an additional wheel and pinion mutt be requifite in the train 
where the laft pinion revolves more frequently than in other 
efcapements. : 

40. a a de without a verge on the pallets by Ed. Ma/- 
fey —Mr. Maffey’s efcapement without a verge was one of 
two efcapements which together gained him twenty guineas 
from the Adelphi Society in 1803 ; the other, being of the 
4th clafs, will be defcribed in another place. Fig. 5. of Plate 
XXXVL. is a plan of this efcapement, which is of a novel 
conftru€tion, borrowed probably from the [pring detent 
efcapement of the modern chronometers, and adapted to a 
clock, where the pendulum is free, duriag a large portion 
of its vibration. The pendulum rod is fcen at a, fufpended 
by a piece of watch {pring in the ufual way, but without a 
crutch and verge ; dis the {wing wheel with its teeth fhaped 
like the dead-beat kind, except that they are rounded at the 
end; this wheel is not within the frame as ufual, but on the 
outfide of the back plate ; ¢ and dare the arms of the pallets 
fand g refpectively ; thefe arms are attached to the frame, 
and are adjuftable for the included angle by the ferews 4 and 
i, which prefs againit the upper ends of the arms, that open 
like a pair of tongs, and are kept open by a flender {pring e 
forced into notches at the ends. A crofs bar 4, carried by 
the pendulum, gives alternate ftrokes to the two pins fixed 
in the pallets f and g, at the time of unlocking. In the fi- 
gure the pendulum is fuppofed to be in motion with the pin 
of pallet g refting againft the crofs bar 4, which bar it im- 
pels on the returning vibration, and aids the pendulum, 
while the inclined plane of pallet f is raifed by the wheel to 
give its ftroke, when unlocked, in a contrary direction. Thus 
the pallets are raifed partly by the wheel and partly by the 
pendulum, as is the cafe with Mr. Nicholfon’s pallets; for 
the {pring in this cafe performs the fame office that the 
weight does in that; but in this efcapement the inclined 
planes muit require oil, which is not neceflary in the other, 
where the wheel aéis by a dire€t pufh without any fliding 
motion. The inventor tells us, that a more than ufually 
large maintaining power is neceflary when this efcapement 
is adopted, which indeed muft be the cafe with all detached 
efcapements, where the duration of the impulfe is fhort. 

The reader may have obferved that we have not yet no- 
ticed in this article the fourth clafs of efcapements which 
act by the aid of remontoirs ; this omiffion has been inten- 
tional, not enly for the purpofe of avoiding the further en- 
largement of the article, but that we may give the hiftory 
of the invention of the remontoir, and of its modifications by 
the different ingenious men, who have preferred its ufe to 
that of a detached efcapement without fuch additional aid. 
We have already had occafion to fpeak of Harrifon’s and 
Mudge’s auxiliary {prings, or remontoirs, under our article 
CHRonomeTeER, and it will fuffice, for our prefent purpofe, 
to name here that Huygens, Leibnitz, Gaudron, Haley, 
Breguet, De Lafons, Mafley, Mendam, Antis, and, others 
have taken a part in bringing the remontoir into notice, as 
we fhall have occatioa to relate more particularly under the 
article Remonrorr. 
ESCARAY, in Geography, a town of Spair, in Old 

Caftile ; 5 miles S. of Calzada. 
ESCARIGO, a town of Portugal, in the province of 

Beira; 12 miles N.W. of Penna Macor. 
ESCARPE, or Scarp, in Military Affairs, relates to 

the exterior flope of each defence, while onthe other hand 
the interior flope of every excavation beyond or facing the 
efcarpe is defignated the counter-fearp. It may be ne- 
ceffary to remark, that, in ftri€inefs, the term is not applica- 

ESC ; 
ble, except where fome talus or flope is given to the extes 
rior, though it is in very general and indifcriminate ufe. Ori- 
ginally, when the fides of hills, &c. were to be defend- 
ed, it was found neceflary to remove all fuch maffes as_ 
might afford cover to an approaching enemy, or enable 
them to afcend to the aflault; each rugged exuberance 
being in fuch cafes adequate to the fteps of a ladder, and — 
offering a footing to the affailants. 

To avoid this facility of attack, it became cuftomary to 
chip away the prominent parts, and to render the furface 
inacceflible ; this was effected by efearping it, (from the 
French verb efcarper, to cut fteep or fleping,) in fuch man- 
ner as to render it impoilible for any one to afeend without 
the aid of ladders, &c. ; givingat the fame time a dire& 
line of fire to the defenders, and enabling them to roll down 
ftones, &e. with prodigious effe&t, upon fuch as fhould _ 
have the temerity to affault. 

Latterly, however, the term has been applied to the ex- 
terior face of the works, whether the wall, orrevetement, be 
inclired or perpendicular. Nor does the corruption ftop 
here ; for many are in the habit of calling the berm the 
efcarpe, and. of confounding’ the covert-way with the coun- 
ter-fcarp ; whereas neither the efearpe nor the counter- 
{carp have any thing to do with the terre-pleine, or level 
ground ; but are applicable folely to the inclined faces of the 
ditch aad ramparts refpectively- 

Tt is true that modern engineers, who often allow their 
phrafeology to follow cuftom rather than etymology, make 
little. ifany, diftinétion between fuch revetements as are in- 
clined, and fuch as are perpendicular : not that many oppor- 
tunities exift for indulgence in this error; there being very 
few walls or revetements intended for military works, and 
efpecially for the faces of parts fubjeét to be battered, which 
have not a talus equal to at leaft one-fixth of their refpect- 
ive heiglits. : 

In fome fortreffes lefs reliance is placed on the artillery 
mounted upon the feveral works than upon the advantages — 
afforded by the inclination of the efearpe. Thus, where a 
fort or redoubt is built upon a conical mound of rock, of 
which the interior may be excavated for lodging the defend- 
ersand their fupplies, if the face of the cone be every 
where efcarped toan angle of about 40°, or more, from the 
horizon, a very moderate perpendicular, fay to the depth of 
feven feet, around the fummit, will prevent any affailants, 
however numerous, from carrying the place by ftorm; pro 
vided that pefendicular be properly manned and fupplied 
with large ftones, perhaps from twenty to a hundred 
pounds weight, which being rolled down the efcarpe, inva- 
riably precipitate all who may be in the line of their de- 
fcent; fuch a defence is not to be overcome fo long as 
vigilance is maintained, and a fupply of {tones is at hand. 

In India, (as well as in other parts of the world,) {mall 
forts are often efcarped on this principle; there the flones 
held in preparation for defence, all along the interior of the 
parapet, are deficwated “ Mut-wallahs,”? (i.e. dranken mens) 
in allufion to the manner in which they roll, and in which 
Spale whom they overfet are tumbled down to the plain 
elow. 4 
ESCARS, in.Geography, a {mall town of Franee, in 

the department of the Upper Vienne; 15 miles S.W. of Li- 
moges, which, before the Freach revolution of 1789, com 
ferred the title of count on the lords of the manor. xy 
ESCARTELE,, in Heraldry, quartered, or quarter= 

ly. See QuarTeRING. } : 
ESCATALENS, in Geography, a fmall town of Fra 

in the department of the Lot; 6 miles W. of Mon 
ban. : 

ESCATA 
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 ESCATARI, a fmall ifland about 5 leagues N. of 
 Louifbourg, in the ifland of Cape Breton. 

- ESCA'TRON, a {mall town of Spain, in the province of 

_ Aragon, above the confluence of the Martin and Ebro, 
Pe nearly oppolite to Rueda, between Saragofla and Megqui- 

 nenza. 
_ ESCAUT, Tue, more generally knownin England by 

its Flemith or Dutch appellation of the Scheldt, or Schelde, 

was formerly a river of Auftrian Flanders, and is now a 

river of France, which givesits name to one of the northern 
departments. It has its fource in the department of the 

Somme, near Beaurevoir, a few miles to the north of Saint 

Quentin, a town of the department of the Aifne; runs by 
Beauvoifi, Catelet, Homécourt, Crévecceur, Cambray, 
Houdain, Bouchain, Neuville, Denain, Valenciennes, 

Fraine, and Condé, where it becomes navigable, after having 

received the Aifne ; it then flowsto Mortague, where it re- 
ceives the Scarpe ; from thence it goes on to Tournay, Gand, 
and Antwerp, where itis 701 metres, or 360 fathoms wide, 
and ro metres, or 3> feet deep at low water; the tide at 

| high water rifes 15 feet. After having paffed Antwerp, the 
 Efcaut branches out into two channels; the eaflern one 
_ pafles by Bergen op-Zoom, the weft channel, called the 

Upper Efcaut, lofes itfelf between the iflands of Zealand 
into the North fea, near Fleffingue or Flufhing. From 
Antwerp to this place its courfe is 74 miles; it widens gra- 
dually, and has pretty nearly the fame depth every where ; 
but its bedis obttru¢ted by faud-banks, which render its na- 
“vigation difficult and dangerous. 

he Efcaut has a communication with the river Somme 
by means of acanal, part of which is under ground. 

Escaur, the department of the, is the ninth department 
of the firfk region or United Countries (pays réunis) of 
France, and derives its name from the river Efcaut 
(Schelde) which traverfes it from fouth to.north. Itis com- 
ofed of part of Auftrian Flanders ; its chief place is Gand. 

The limits of the department of the Efcaut are to the north, 
the kingdom of Holland; to the eaft, the departments of 
“the Dyle and of the two Nethes, from which it is feparated- 
by the Efcaut ; to the fouth, the department of Jemmapes, 
‘and to the well, that ef the Lys. Its priacipal rivers are 
the Efcaut, the Lys, the Durenn, the Liévre, the Dender, 

c. 
. ‘There are feveral canals in this department ; that which 
"goes from Gand to Bruges, aud from Bruges to Oftend, is 

” the mo important. Another towards the north opens a 
“communication between Rodenherpen and Sao-de-Gand; a 
“third one, uear Morbeck, communicates by one of its 
“branches with Axel, and by theother with Hulft. There 
are alfo feveral leffer canals for the purpofes of irrigation, or 
of draining low marthy grounds. 

The foilis in general fertile, and produces all forts of 
“corn and yegetables, chiefly hemp, flax, and hops. It 
abounds in game. Domeftic fowls and fweet water fifh are 
plentiful. The chief manufa&tures are thofe of linen yarn, 
dinen cloth, cobalt, Pruffian blue, ribbands, woollen cloth, 
‘earthenware, glafs, writing paper. There are alfo feve- 

fal paper mills, fugar-houfes, falt-works, and bleaching 
grounds. 

_ The territorial extent of the department of the Efcaut is 
28684 fquare kiliometres, or 159% {quare leagues ; its popu- 

tion 595,258, or 3720 inhabitants to the fquare league. 
he whole department is divided into four diftricts, Gand, 
udenaérd, T’ermonde, and l’Eclufe; 41 cantons, and 338 
ommunes. The average contribution of every individual 

) the expences of the flate is about gs. 2d. flerling annual- 
+ Herbin Statiflique de la France, 
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Escaur and Meufe. the department of the, in Dutch the 
department of the Schelde and Maas, is one of the new 
divifions of the kingdom of Holland, and is reported to 
comprife the weftern part of the ancient Datch Brabant, 
Zealand, and the iflands of the Maas or Meufe. Middle 
burg is its chief place. 

ESCH, a towa of the duchy of Luxembourg, on the 
Sour; 7 miles W. of Dicrich. 

Escu, in Schthyology, aname given by Hildegard and 
others to the fifh we call the grayling, or umber, and the 
generality of authors, the thymallus. It is of the corego- 
nous kind, and is diftinguifhed by Artedi by the upper jaw 
being longer, and the back fin containing twenty-three bones. 
The Germans call it a/ch, and the Italians teme//o, See 
Satmo Thymallus. 

ESCHALLOT, Cepa Afcalonica,in Botany, a {pecies of 
onion, cultivated in gardens for its ufe in cookery, and 
nearly relembling the Welch onion, See Cura. 

ESCHAR. This term, in Surgery, implies a portion of 
flefh, deadened by the application either of aCtua! fire or 
cauftic fubftances. In cafes of violent burns we frequently 
fee e{chars produced; and whenever we wifh to makea come 
mon iftue, for the relief of any fuch difeafe as a white-fwell- 
ing, a caries of the vertebre, &c. we cannot accomplifh our 
obje& better, than by forming an efchar with the kali purum 
cum calce viva. The feparation of an efchar, or its detach- 
ment from the living parts, is a work of nature, being chiefly 
effeGted by the aétion of the abforbent veffels, which re- 
moye the particles of matter, connecting the dead and living 
parts together, fo as to loofen the efchar, and allow it to be 
takes away, without pain, bleeding, &c. 
ESCHARA, in Natural Hiffory, the name of a f{pecies 

of coralline, &c. the characters of which are thefe: they are 
of a ftony or coral-like hardnefs, and refemble a woven cloth 
in their texture ; and the microfcope fhews us that they con- 
fift cf arrangements of very fmall cells, whofe furfaces ap- 
pear much in that form. (See Mirrerora.) For other 
{pecies, fee FLustra and Maprepora. 
ESCHAROPEPA, a word ufed by the old writers in 

Medicine, to exprefs a coarfe kind of barley-meal, which 
had been torrified over the fire. 
ESCHARO'TICS, in Surgery, are certain fubftances 

and applications which, when put on any part of the body, 
occafion an efchar, or flough. Although the {trict meaning 
of the word efcharotic is the fame as that of cau/iic, yet, 
modern praétitioners ufually underftand by the firlt term 
fome application that is milder in its aétion, than fuch fub- 
ftances as are denominated cauttics. By the latter, a furyeon 
generally means the kali purum, with or without quicklimey, 
or the argeutum uitratum, antimonium muriatum, &c. 
3ut by efcharotics he commonly implies applications 

like the cuprum vitriolatum, hydrargyrus precipitatus 
ruber, &c. 

The chief ufe of efcharotics, in the practice of furgery,. 
is to deftroy excrefgeuces, fungufes, and high exuberant 
granulations. When mixed with ointment, fo as to have 
their aétion weakened, they ave alfo fometimes employed for 
flimulating fores, which are of an indolent nature. ; 
ESCHATON, in Mufic, the difference between the: 

diefis enharmonica and the hyperoche; that is, what re- 
mains, after taking the difference between the femi-tone 
minor aud dielis enharmonica, from the latter. Henfling,, 
in Mifc, Berolin. vol. i. p. 279, 280. 

Thus the difference between the femi-tone minor and 
128 3125 
a 4072" and. this taker the enharmonic diefis is of : 

from, 
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125 3072 390625 Sige 
andis the major refidual ; which fee. Thisinterval is about 
= 

from the diefis, is 

os of a comma, as will eafily appear by logarithms. Mr. 

Henfling has taken notice of this interval. He calls it 

efchaton, from its being the leaft and the laft interval that 
occurs in his fyftem. : 

The word is Greek, txxerov. See INTERVAL. 
Escuaton of Dr. Callcott’s MSS., is an interval 

16,677,181, &c. 

16,777,216, &c. 
greater refidual, which fee. 

ESCHE, in Geography, a town of Switzerland, in the 
canton of Uri; eight miles S.E. of Altorff. 
ESCHEAT, Escuer, or Echet, formed from the French 

efchoir, or échoir, to happen, in Law, denotes an obftruétion 
of the courfe of defcent, and a confequent determination of 
the tenure, by fome unforefeen contingency ; in which cafe 
the land naturally refults back, by a kind of reverfion, to 
the original grantor or lord of the fee. (1 Feud. 86. Co. 
Litt. 13.) This was one of the fruits and confequences of feo- 
dal tenure: and is incident to tenure in focage, as well 
as to tenure in knight-fervice ; except only in gavel kind 
lands, which are fubje& to no efcheats for felony, though 
they are to efcheats for want of heirs. 

The civilians call fuch efcheats, or forfeitures, Jona cadu- 
ca; and in the fame fenfe, as we fay the fee is efcheated, 
they fay feudum aperitur. 

The’ word c/cheata fometimes alfo fignifies a lawful inhe- 
yitance defcending 02 the heir. But then it is ufually dif- 
tinguifhed by the addition of reda ; as reda e/cheata. 

Escuear is alfo ufed for the place or circuit within 
which the king, or other lord, hath efcheats of his tenants. 

EscueAr is alfa fometimes vfed for a writ, lying where 
the tenant having eftate of fee-fimple, in any Jands or tene- 
ments holden of a fuperior lord, dies feifed without heir, 
general or f{pecial ; in which cafe the lord brings this writ 
againft him that poffeffes the lands, after the death of 
his tenant ; and thereby recovers the fame in lieu of his 
fervices. 

ESCHEATOR, at. officer who anciently took care of 
the king’s efcheats in the county, aud certified them into 
the exchequer, or chancery. 

He was appointed by the lord treafurer ; held his office 
only for one year; nor could any perfon be efcheator above 
once in three years. But this office, having its chief de- 
erdence on the court of wards, is now out of date. 
ESCHEFELD, in Geography, a {mall town of Saxony, 

near Wolfftitz, in the circle of Leipzick, remarkable for its 
quarries of beautiful jafper, known by the name of Band- 
ftein von Gnandftein. 
ESCHEL, in Mineralogy, a term ufed by the {malt- 

aworkers, to exprefs a fort of grey fubftance refembling afhes, 
which is ufually mixed with the fmalt when in fufion. 
This is carefully feparated from it before it is powdered 
for ufe, otherwife it would debafe the colour. Phil. Tranf. 
NP 396. 
ESCHELLON, or Ecuetton, in themilitary accept- 

ation, is a term borrowed from the Frenchlanguage, in which 
it fignifies a ladder; alluding to the regular and parallel gra- 
dations of any feries.of lines, more or lefs inclined from any 
given bafe line. Thus if we fuppofe in fig. 1. Plate I. Tac- 
tics, theline AB to be divided into any given number of 
equal parts, as 1, 2, 3, 4, 3, 6, and fuppole the left end of 
each divifion to be moveable on a pivot, the other end 

svhofe ratio is =52+2f, and is the 
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{winging round at pleafure, we ‘hall find that thofe feveral 
divifions are capable of being moved forward, at the aflumed — 
angles from the bafe line A B. 

Now it is neceffary to be well underftood, that, accord- 
ing to the mflitary ftep, the number of files from any given 
pivot will determine the number of paces to be taken to 
make a wheel, corvefponding with aright angle: thus when 
the 8th file from the pivot makes eight paces in wheeling, 
the whole of the divifion performing fuch evolution wiil 
make a wheel equal to the quarter of a circle, becaufe all 
diftances from the centre muft invariably correfpond with 
the quarter of a circle, of which fuch diftances are refpeét- 
ively radius. 

But the echellon movements are never underftood to 
amount to the quarter of a circle ; that being confidered 
a full wheel, changing from line into column: yet the 
echellon is itfelf a fpecies of column, difpofeable with 
equal promptitude either to flank or front ; thus affording 
peculiar advantage, while it gives at the fame time a parallel 
movement of a line, broken forthe moment, into {mall 
portions, towards any objeét obliquely fituated towards 
either flank ; in front or rear. Thefe important advantages 
have not been overlooked by modern tatticians, who have 
amply availed themfelves of the mutability thus afforded : 
confequently we find the echellon adopted in the exilling 
code of evolutions, on an unlimited feale. 

It being afcertained that the eighth file, by moving for- 
wards eight paces ina regular curve on the given pivot, 
makes a wheel of one quarter ef a circle; it is obvious, that 
any intermediate part, of which one pace is the multiple, 
may be wheeled, by taking the defired number of ‘paces ; 
thus, four paces will make an o€tave, or the eighth part 
of a circle, which is the moft frequent declination from 
the bafe line; two paces will give the fixteenth of a 
circle, or the fourth part of a quadrant; and thus of any- 
number. 

Let us fuppofe it requifite to change the front of a batta- 
lion to anew pofition, forming, as nearly as the eye could 
eftimate, an angle of 75° from the bafe line AB. Now, as 
each ftep of the eighth file gives a change of front equal to 
about eleven degrees, it is obvious, that feven ordinary paces 
will rather exceed the given angle; therefore, if very great 
precifion fhould be indifpenfable, the eighth file theuld 
make fix long, and one fhort pace, which would throw the 
whole battalion into eghellon at fuch an angle as would al- 
low the feveral divifions to march with a fullfront to their 
pofitions in the new line. This isa moft important objec ; 
becaufe it admits the utmoft freedom of individual move- 
ment, and avoids that oblique tendency which mutt be re- 
forted to whenever fuch full frontage cannot be preferved. 

Echellon may be formed towards either flank ; whether 
tothe rear or to the front ; the open column may be readie 
ly formed by wheeling fo as to complete the quarter of a 
circle, including the original portion, and adding it to the” 
fupplement: both wheels being in the fame direction. 
Thus if only the eighth of a circle was wheeled into echellon, 
another wheel, of another eighth, will be needful to bring 
the corps into open column. 

To form the line from eghellon ; either a back wheel may 
be made equal to the wheel forward: thus, if a battalion 
has broken into echellon by wheeling an o€tave fo the right, 
it will, by wheeling Jack an o€tave on the right of divifions, 
be inftantly formed into line. In this inftance the right 
flank gives the point d’appui. But if the left is to give i 
there the whole of the divifions muft wheel forward on their 
left pivots, as many degrees as were included in the origi- 
nal wheel to the right. If the firft wheel was only be 

16th 



ESC 
— y6th part of a circle to the right, the complementary wheel 
to the left mutt be equal to only one fixteenth, In faying 
this, it is neceffary to be underltood, that all the divilions 
are fuppofed to be of equal ftrength ; otherwife it will be 
_ indifpenfably neceflary that the refpective pivots, which are 

to guide the aliguement, be properly dreffed 5 that is, cover 
correétly, before any wheel is made under their guidance. 

Echellon divifions do not always move with a full front 
towards that point on which the wheel 1s made ; on the con- 
trary, itis often expedient to wheel to the right, when the 
new front is towards the left. ‘This is done for the purpofe 
of giving the flanks of the divifions a proper direction, that 
they may refpeétively march by files, towards their ftations 
in the new line; and is particularly neceffary in broken 
round, as well as in countries covered with wood. The 
everal leaders of files muft, in this cafe, be extremely cor- 
ret in maintaining their original direction ; attending to 
their feveral pivot-men, if fuch be in fight : where that guide 
cannot be afforded, the greateft care muft be taken to ob- 
ferve any two diftant objects that may be in the given direc- 

tion; fo as to proceed, as nearly as poffible, to the ap- 
pointed {pot. oe 

From the foregoing it will be colle&ed, that, while 
dired changes of front are made by full wheels (7.¢. the 
quarter of a circle,) to either right or left, oblique changes 
are effected by means of a due degree of parallelifm, pro- 
duced in confequence of ich 2 in any proportion lefs than 
the quarter of acircle. Theretore, as the code of regula- 
tions now in ufe for the movements of battalions properly 
inculcates, the echellon pofition and movements are not only 
‘neceflary and applicable to the immediate attacks and 
retreats of great bedies ; but alfo to the previous oblique 
or direét changes of fituation, which a battalion, or a more 
confiderable corps, already formed in line, may be compelled 
to make, to the front or the rear, or ona particular fixed 
divifion of the line. 
When a battalion marches in echellon its route muft be on 

the reverfe principles of Marquois’s parallel rule, which con- 
filts of a fcale, having a triangular piece fliding at liberty 
along its edge, as fhewn in fg. 2. In that the inclined 
plane A B even follows a line not perpendicular to its front, 
and this is the main diftinG@tion between the echellon move- 
ment and the oblique-ftep ; the former may continue for 
any diftance, rather giving eafe, than proving unufually fa- 
tiguing, to the men; whereas the oblique-itep is peculiarly 
diftreffing, if kept up fora length of time ; while it befides 
pofieffes the great difadvantage of gaining but little ground, 
Tn the above figure the line A B may proceed the whole 
length of C D, without gaining ground towards its oppofite, 
or exterior flank B ; becaufe it is,in a manner, fixed by the 
inner flank A, which may be faid to run in a groove on the 
line BC; whereas if we applied the echellon movement to 
the line AB, that is perpendicular to its own front, its 
courfe would be according to AE, BF, and ground 
would be gained to its right, as well as to its front, in exaé& 
roportion to the angle D A B; if that be fmall, there will 

@ a greater tendency to the front of the line C D, than to- 
wards its left flank, and vice verfa ; ever carrying in mind, 
that fo foon as the wheel amounts to a quarter of a circle, 
the term echellon is annulled. 
_ We thall here exhibit the ufe of an echellon movement as 

plicable to the reinforcing of a line advancing at the de- 
Zs. of a detroit ; where, in confequence of the regular 
exp .fion, it becomes neceflary to keep adding to either, or 
peihaps to both flanks, in order to prevent the enemy from 
penetrating ; foas to attack the rear. It may be expedient 
to oblerve that not only companies, but whole battalions, 
Bid 
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may form in echellon; and that it is an evolution fuited 
equally to cavalry and to infautry. When a park of artil- 
lery has to flank an enemy, ina pofition where the propcr 
line cannot be aflumed, fo as to bring the feveral guns to a 
line perpendicular to the direction of their fire, they mult 
then, properly {peaking, be individually in echellon, Thus 
when guns are mounted in darbet, (i.e. where there are no 
embrafures, the muzzles traverfing over the parapet, ) when- 
ever the object does not bear at right angles with the face 
of the battery, each gun is obliqued, and the fhots fired 
from the whole would reprefent the movements of divifions 
thrown into eghellon. Fig. 3. fhews a line forming as 
the army iffues from a detroit, the feveral battalions com- 
pofing it being allowed to reinforce the centre until due 
{pace he gained for the whole to wheel into echellon. 
Now it will be feen, that each battalion formed in column, 
in by files, fucceffively affumes a pofition perpendicular to 
that line ; but, that when fpace admits, the wheel is made, 
whereby each divifion is dire&ted towards the poft it will 
occupy on the flank, as. the expanfion takes place. Here 
SS is the line, and O P the battalion deftined to cover the 
right flank; its feveral divifions, being thrown into echel- 
lon, mult in their progrefs fall into their refpective potts, 
at the new pofition a @ one after the other, filling up 
the augmenting {pace with celerity and exaGtnefs. It is, 
however, to be underftood, that each, as it approaches its 
fituation in Ime, muft accelerate or retard its pace according 
to circumitances ; fince it cannot be expected that the ground 
will expand with perfe&t regularity. 

In cafe of an attack, in which the enemy: may fucceed in 
getting round the flank, thofe divifions clofe to that flank 
muft wheel back into line ; leaving to two or three-of the- 
rear divifions to join on their flank in the direGtion of the 
echellon front ; thus forming a re-entering angle, effectu- 
ally cutting off the enemy’s progrefs, and fubjecting him to 
a concentrated fire ; as fhewn by the dotted pofitions at E.. 
The dotted lines emanating from the feveral echellons fhew. 
their direétion when marching: their prolongation would 
fhew how they would fall in on the flank, fo as gradually to 
extend the front ; compleating the new line aa. When 
neceflary, the fame operation is performed towards the 
left. 

It has been obferved that the eighth file cives.a determin-. 
ate meafurement, in regard to the wheel of divifions into 
echellon; it is therefore expedient, when the given direction: 
is afcertained, to caufe the eighth fileto ftep out the requir= 
ed diftance, (fay four paces for the eighth of a circle, ) ob- 
ferving, that his advance muft be on a wheeling principle: 
that is to fay, curved ; the pivot being confidered as the cen- 
tre, and the diftance between that and the eighth file being 
radius. Each divifion thus fending forth its eighth file, the 
whole are ordered to wheel until thofe files are reftored to 
their places in their divifions : during the wheel of the divi- 
fions, each muft neceffarily remain motionlefs ; that all may 
drefs by them; fo as to givea true parallel throughout the 
line of echellon. 
ESCHENAU, in Geography, atown of Germany, in the: 

archduchy of Auftria; eight miles S. of St. Polten. 
ESCHENBACH, a town of Germany, in the circle 

of Bavaria, and Upper Palatinate ; 34 miles E.N.E. of Nu- 
remberg. 
ESCHENBERGA, a {mall town of Germany, in the 

duchy of Saxe Gotha, with a population of 504 inhabit-. 
ants, remarkable for its trade in madder. It was anciently 
of more importanee. 
ESCHERSHEIM, atown of Germany, in the circle 

of the Upper Rhine, and county of Hanaw-Munzenberg 5, 
10 miles., 
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romiles W. of Hanau, and 3 N.N.W. of Francfort onthe 
Main. 
ESCHEVIN, or Ecuevin, Scabinus, in the French 

and Dutch Poli/y, a magiftrate eleQed by the inhabitants 
of a city to take care of their common concerns, the 
yood order, conveniency, and decoration of the city, 
&e. 

At Paris there is a prevot and four efchevins; in moft 
other cities a maire, or mayor, and efchevins. In Lan- 
guedoc, Provence, and Dauphins, they are called confuls ; 
at Thouloufe capiouls ; and jurats at Bourdeaux. 

Anciently, the efchevins were the affeflors and couafel- 
lors of the comites, or judges of cities; on which account 
they were called, infome places, pairs, pares 3 they even 
took cognizance of petty caufes themfeives. 

Du-Cange obferves, that the judges, and their affeffors, 
who were chefen by the inhabitants, were called /cabint, 

in their city and baulieue, called pax ville. 
In Folland, the /cabins, or efchevins, judge of all civil af- 

fairs at firlt hand. They alfo take cognizance of criminal 
matters; and if the criminal confels himfelf guilty, they 
can fee their fentence executed without appeal. They 
can even give torture. The number is net the fame ia 
all cities; at Amiterdam there are nine, at Rotterdam 
feven, &c. 
ESCHLBERG, in Geography, a town of Germany, in 

the archduchy of Auftria ; 14 miles S. W. of Freutiact. 
ESCHLKAMP, a town of Germany, in Lower Bava- 

ria; 3 miles E. of Furth. 
ESCHRAKITES, or Esraxires, a fe& of philofo- 

phers, among the Mahometans, who adhere to the dodirines 

and opinions of Plato. 
The word is derived from the Arabie p™ tf, /chra/a, 

which in the fourth conjugation 94s, a/chrata, figmifes 
to foine, glitter like the fun; fo that Efchrakite feems to 
import i//umined. 

The Efchrakites, or Mahometan Platonifts, place their 
higheit good and happinefs in the contemplation of the 
Divine Majefty ; defpiling the grofs imaginations of the 
«Aleoran touching Paradife. Sce ManomeTanismM. 

They are very careful in avoiding all vice ; they preferve 
an equal and eafy temper, love mufic, and divert themfelves 
with compofing little poems, or fpiritual fougs. The heics, 
or priefts, and the chief among the preachers of the impe- 
rial mofques, are Efchrakites. 
ESCHWEGE, in Geography, a fmall town of Germa- 

ny; in the landgraviate of Heffe Caflel, which now forms 
partof the new kingdom of Weitphalia. “It is fituated on 
the Werra, 33 miles E. of Caffel, near a lofty hill called the 
Meifner, which has fome coal-mines. Efchwege is a place 
of high antiquity. 
ESCHWEILLER, a fmall town of France, in the de- 

partment of the Roer, chief place of a eanton, in the difttri@ 
of Aix-la-Chapelle, with a population of 1713 individuals. 
The canton has 18,588 inhabitants, difperled in 28 com- 
munes. 
ESCHYLUS, See Mscuyuvus. 
ESCHYNOMENOUS Ptants. 

NOUS. 
ESCLAIRCISSEMENT, or Ecrairciss—£MENT, a 

French term, which we find retained in fome late Englifh 
writers; it properly fignifies the at, or effeG, of clearing 
a thing, or rendering it more bright and tranfparent ; being 
formed from the verb e/c/aircir, to clear, &e. 

See /Escuynome- 

Esc 

Tt is chiefly ufed in a figurative fenfe, for an explanation — 
of an obfeurity or difficulty. The efclaircilfement of d 
cult paffages in the bible, is to be fought for from fimil 
paflages, or paflages of the like kind occurring in other 

aces, 

ESCLAME, in the Manege, an obfolete French word, 
formerly ufed to fignify a light-bellied horfe, ‘ 
ESCLATTE,, in Heraldry, is applied to a thing vio-— 

leatly brokeu. Thus a bend orrather partition, efclatté, iy 
reprefented torn, or broken off, like a fhield fhattered with 
the flroke ofa battle-ax. 
ESCOBAR, Axruony, furnamed De Mendoza, ia 

Biography, a Spanith Jefuit, who flourifhed in the beginning 
and middle of the feventeenth century. The opinions which 
he maintained have been ceafured by more modern writers ; 
and the principles of his morality have been expofed by 
Pafehal in his “ Lettres Provinciales,” and by other au- 
thors of lefs note. | He left behind him many works, among 
which are ** Theologia Moralis ;”? ** Commentaria in Vetus — 
et Novum Teftamentum ;”? and “ Examep-y Pratica de 
Confeffores.”? Moreri. 1 
ESCOL, in Ancient Geography, a valley or torrent of 

Peleftine, in the fouthern part of the tribe of Judah ; men- 
tioned in the book of Numbers. 
ESCORT, in Afilitary Affairs, fignifies that guard 

granted, either under military authority, or of military per- 
fons, for the fafe conveyance of perfons, property, &c. 
from one place to another. This may be faid to diftinguifh 
anefcort froma convoy ; the latter being generally applica- 
ble to fuc¥ extentfive affairs as relate rather to the guarding of 
fupplies, &c. on their way to an army, or toa fortrefs, 
The extent of an efcort is ufually proportioned either to the 
dignity of the perfon attended, if it be meant as a compli- 
ment; or, if of treafure, according to the fum, and the 
dangers lying in the way. In fome cafes, efcorts are taken 
only from particular corps; as, for inftance, thofe which 
attend upon his majefty, which are feleéted from certain re< 
giments only, unlefson extraordinary occafions, When an 
efeort is employed on fuch an occafion, its commander is” 
uiually placed under the orders of the perfon te be guarded 3 
but when treafure, prifoners, &c. are in queltion, thecoms 
mander is in every refpeét paramount; he being refponfis 
ble for the fafe arrival, and the delivery, of whatever is un= 
der his charge. Such is the ftriétneis with which the re= 
fpowfibility of an efcort is upheld, thata few years back, 
when a deferter who was under charge of a guard made an 
attempt to abfcond, one of the party fired at him, but un= 
happily mifling the fugitive, killed an unfortunate pafienger 
in the fame fireet; the man who fired was confidered fo 
have done no more than his duty. We naturally view fuch 
an occurrence with much concern, aad commiferate aL, 
fufferer ; but when we contemplate what might have been 
the fituation of the foldier, had he omitted to do his beft’ 
towards preventing the efeape, though we cannot exaétly) 
applaud his conduct, we mutt affuredly fee much in extenua- 
tion of the manflaughter. : ¥ 
When travelling any di@ance, and that {peed is effential, it 

is ufual to relieve the efeorts, when convenient, -at certain 
ftages. In fuch cafe, it behoves the commander of each 
party to be very careful in examining every matter previous 
to taking charge. If there be treafure, or other valuables 
&c. under feal, the impreffions fhould be minutely ing 
ed; and if the articles, or packages, be numerous, but 
efpecially if fubieGt to damage, he fhould caufe the who 
be counted, and afcertain, in the prefence of the perfe 
from whom he receives them, the exaét fate and a 
ance, noting every point worthy of obfervation in the 1 
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bill, and exclufively giving a receipt, in which all cafualties 
or deficiencies fhould be fully defcribed. This infpeétion 
fhould always be made in the prefence of others of his own 
party, and it would not be amifs were he to caufe them to 
atteit the condition in which the articles fhould be, at the 
time of his receiving charge. Should any accident take 
place while under his own protection, the hour, the place, 
and the caufe, ought to be in like manner noted, fo foon as 
poflible, under the certificate of credible perfons on the {pot 
or at leaft of fome of his own party. By fuch precautions 
much imputation will be avoided ; while at the fame time 
sa character for correctnefs, and for affiduity, will be 
gained. 
ESCOT, L’, in Geography, a {mall town of France, in 

the department of the Lower Pyrenées ; 6 miles S. of Ole- 
ron, remarkable for a cooling mineral {pring. 
ESCOUADE, or Sqvap, is ufually the third or fourth 

part of acompany of foot ; fo divided for mounting guards, 
and for the more convenient relieving of one another. 
It is equivalent to a brigade of a troop of horfe. See Bar- 
GADE. 

ESCROL, or Scroxt, in Heraldry, a long flip, as 
it were, of parchment, or paper, wherein a motto 1s 
placed. 

Leigh obferves, that no perfon, under the degrse of a 
knight, might, long after king Henry V. place his creft 
ona wreath, as is now ufually done, but only on an efcrol. 

ESCROW, in Law, a deed delivered to a third perfon, 
to be the deed of the party making it upon a future condi- 
tion when {uch thing is performed; and then it is to be 
delivered to the party to whom made. Iris to be delivered 
to a ftranger, mentioning the condition ; and has relation to 
the iirft delivery. 2 Roll. Abr. 25, 25. 1 Inft. 31. See 
Deep. 

ESCU, or Ecu, tke French crown, of fixty fols, or 
three livres. The efcu was thus called,. becaufe the efcut- 
¢heon, or arms of France, which they call efcu, was ftruck 
thereon. See Corn. 

Escu, Lmaux del’. See EmMavx. 
_ ESCUAGE, or Scurace, an ancient kind of knight’s 
fervice, called alfo * fervice of the fhield ;”’ the tenant hold- 
ing by which was obliged to follow his lord to the Scot- 
tifh or Welfh wars, at his own expence. But perfonal at- 
tendance being inconvenient, the tenants compounded for it 
by a pecuniary fedtation, which was levied by aflef{ments 
at a certain rate for every knight’s fee ; and thus it became a 
pecuniary in lieu of a military fervice. The firft inftance 
that occurs was in 5 Hen. II. on account of his expedition 
to Touloufe ; it afterwards became more general and op- 
oc: fo that king John was obliged to confent, by his 
, agna Charta, that no fcutage fhould be impofed without 
eonfent of parliament ; but the claufe was omitted in the 
charter of Hen. III. which direéts, that it fhould be taken 
‘as itis nfed to be in the time of Henry II. or ina reafon- 
‘able and moderate manner. Jlowever, it was afterwards 
enaéted by flat. 25 Edw. I. cap. 5 and 6. and many fubfe- 
quent ftatutes, that the king fhould take no aids or tafks 
Bat by the common affent of the realm; and it appears that 
{cutages were the ground work of all fucceeding fubfidies, 
and of the land-tax of later times, Blackft. Com. vol. ii. 

4 45 was alfo areafonable aid, demanded by the 
va his tenants, who held of him by knight's fervice. 

1D, ; 
@ Concefferunt domino regi ad maritandum filam fuam 

: omnibus qui tenent de domino rege in capite de fin- 
is {cutis 20 folidos folvendos.’’ Matt. Paris, anne 1242. 
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ESCULAPIUS, See scunarius. 
ESCULENT, in Gardesing, is a term frequently ap- 

plied to fuch roots or plants as are replete with nutritious 
matter, and confequently proper for being eaten as a food. 
Carrots, parfnips, turnips, cabbages, and warious others of 
a fimilar nature, are of this kind, 
ESCULUS, in Botany, a name given by many au- 

thors to the phagus, or {weet oak, calledalfo the efculent 
oak. 

Escutus, or A/fculus. See iscurus. 
ESCURA, in Geography, a province of the empire of 

Morocce, called by Leo Africanus Afcora, which, toge- 
ther with that of Ramna, formerly compofed only one go- 
Yerument. Jt has been divided to keep the people of thefe 
countries, fo near to the mountains, more eafily in fub- 
jeGtion, Ramna and Efcura have the province of Moxocco 
tothe fouti, that of Duquella to the weft, the river Mor 
beya to the north, and mount Atlas to the eat. 
ESCURIAL, by the Spaniards written E/corial, a term 

that denotes the place of refidence of the kings of Spain. 
Efcurial originally fignifies a little village in Spain, fituated 
in the kingdom of New Caftile, 22 miles to the N.W. of 
Madrid, on the fide of a chain of mountains, called by 
fume the Carpetane, or Carpentanian mountains, and by 
others the Pyreneans, as Leing the branch of the Pyrenean 
ridge, and euvirened by wood-.ands and green fields. Here 
king Philip II. built a ftately mouaftery of the order of St. 
Jerom, held by the Spaniards for one of the wonders of the 
world, and called the Efcurial. It was begun in 1557, and 
finifhed in about twenty-two years, at the expence of fix 
millions of piaftres. 

Fa. Francifco de los Padros, in a defcription thereof, in- 
titled ** Defcription breve del Monafterio de S. Lorenzo el 
real del Efcorial, &c.’? aflures us it was built by that prince 
in memory of the battle of St. Quintin, gained on the day 
of St. Laurence, Lorenzo, a famous Spanifh faint, and at 
his interceffion ; accordingly the plan of the work refembles 
a gridiron, the inftrument of the faint’s martyrdom. 

The king and queen have their apartments there ; the 
reft being poffeffed by the monks. Whence many of the 
great tranfactions of that court are dated from the Efcu- 
rial. 

This fuperb palace is a long fquare, 740 by 580 Spanifh 
feet, befides 460 for what may be termed the handle of the 
gridiron. The height of the roof is 60 teet ; and at every 
angle is a {qnare tower, 200 feet high. In the weit front 
there are 200 windows, and 366 in the eat. 

The Efcurial has a very fine church, the dome of which 
is 330 fect, fupported by four rows of pillars, and paved 
with black marble, containing 40 chapels, and 48 altars. To 
this church Philip IV- annexed a beautiful maufuleum, 
called the Pantheon, or Rotondo, built on the plan of that 
temple at Rome, 36 feet in diameter, and incrufted with 
marble ; in which the kings and qucens of Spain, who leave 
any potterity, are interred; the reft being laid in another 
vault of the fame church, together with the infantas, and 
other princes. 

The palace poffeffes every convenience and ornament that 
can rendera place agreeable in fo hot a climate ; fuch as am 
extenfive park, groves, fountains, cafcades, grottos, &c. 
The adjacent country contains fpecimens of all the mineral 
fubftances, ftones, earths and vegetables, which are found 
in other parts of the kingdom. The library belonging te 
this palace is faid to confilt of 30,000 volumes, contained 
in two magnificent apartments, each 191 Spauifh, or fome- 
what more than 182 Pnglifh feet in length. In the lower 
room are chiefly printed books ; and in this is depofited the 
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famous MS. of the four gofpels, written.in gold letters, faid 
to bea work of the r1th century. Over thefe are colle¢t- 
ed 4300 MSS., of which 567 are Greek, 67 Hebrew, 
1800 Arabic, the latter of which are well defcribed in a 
catalogue publifhed by Cafiri. In the middle of the lower 
room is atemple, with a great variety of figures, contain- 
ing 1448 ounces of filver, and 43 of gold, befides rich gems, 
In every part of the convent of the Efcurial, are feen the 
works of the beft mafters, and fome of them moft capital 
performances. The beil of the pictures are colle&ted in five 
principal apartments; the great flaircafe is beautiful, 
adorned with frefco-paintings of the battle of St. Quintin, by 
Luca Jordano. The fituation of the Efcurial, as a refidence, 
is not pleafant: expofed, as it is, to the full ftroke of the 
meridian fun, and raifed up near to regions covered with 
eternal fnow ; without fhelter and deflitute of fhade, it has 
no local charms at any fvafon of the year. (‘Townfend’s 
Travels, vol. 2.) Part of this fuperb palace was burnt in 
1671. 
ESCUROLLES, in Geography, a {mall town of France, 

in the department of the Allier, chief-place of a canton, in 
the diftri& of Gannat, witha population of 1042 individuals. 
It is6 miles N, of Gannat. The canton contains 15 com- 
munes, and 11,408 inhabitants, on a territorial extent of 
237; kiliometres. 
ESCUTCHEON, or Scutcueon, in Heraldry, the 

field or coat, wherein the bearing, or arms, of any perfon 
are reprefented. 

The word efcutcheon is formed of the French e/cuffon, 
and that from the Latin /eutum, fhield ; which-was the place 
arms were originally borne on, before ever they came on 
banners ; and itill, wherever they are placed; it is on fome- 
thing reprefenting the form ofa fhield. The Latin /cutum, 
no doubt, came originally from the Greek, cxuzo:, /ra- 
ther, wherewith the fhields were ufually covered; See 
SHIELD. ; 

The efcuteheon is of a fquare figure, excepting the bot- 
tom part, which is ufually alittle rounded, ending in a 
point in the middle. 

Till within a few hundred years, the efcutcheons of the 
French and Englifh were triangular ; thofe of the Spaniards 
are itill quite round at bottom, without any point ; thofe of 
the Italians are oval; and thofe of the Germans in form of 
a catoozes. 

The ancient efeutcheons were generally couehed, or in- 
clined ; and they only began to place them upright, when 
srowns, &c. were put over them by way of creft. ; 

In France eftuffon, efcutcheon, was formerly reftrained 
toa fhield, or coat, pointed at bottom ; by which it was 
diftinguithed from the efcn, which was quite {quare, and was 
only allowed to be borne by the counts and vifcounts. 
Thofe of the inferior quality were confined to the efcuffon 
or pointed efcu. ' 

The feveral parts or points of the efcuteheon hare their 
proper names: the point A, for initance, is the dexter 

chief point ; B the middle chief; and C the finifter chief 
point; D isthe honour point; E the fefle point; F the 
nombril point; G the dexter-bafe; H the middle; and I 
the finifter bafe point. See Plate of Heraldry- 

The dexter fide of the efcutcheon anfwers to the left hand, 

and the finifter fide to the- right hand of the perfon that 
looks on it. 

The efcutcheon is differently denominated, according to 
its divifions, It is called dextered, when the perpendicular 

line that divides it is tothe right of a third part of the ef- 
eutcheon; finiftered, when on the left; tierced in pale, 
when this line is double, and divides the whole efcutcheon 
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into three equal parts; paled, when increafed to the num= 
ber of fix, eight, orten. A horizontal line makesthe chicf, 
when at one third part from the top ; the plein, when at a 
third from the bottom ; and when double, in the middle at 
an equal diftance froni both extremes, it makes the feffe, 
and the tierced in fefle: when it is mulkiplied, it denomi- 
nates it fefled; when there are eight or ten equal {paces 
burrelle. A diagonal from the dexter point of the chief to 
the finifter of the bafe, makes it tranché ; the contrary dou-| 
blé ; if it be double at equal diltances the firft ita hare; 
and the tierce in bend; and the other barre, or tierce 
in bar; inereafing the number of the firft makes bandé, 
and cotticé; and increafing that of the fecond barré, and 
traverfe. ; 

Escutcueon of pretence, is an imefcutcheon, or little 
efcutcheon, which a man who has married an heirefs, and 
has iffue by her, may bear over his own coat of arms, and 
in it the arms of his wife; and, in this cafe, the furviving 
iffue will bear both coats quarterly. 

Escutcueon, in. Sea Language, a name fometimes 
givento the compartment for the names or arms of the own- 
er, or of the perfon whofe title the veffel affumes, It is 
ufually fixed on the middle of the fhip’s ftern; and is more 
peculiar tothe French, and other foreigners, than to Eng- 
lifh-built veffels. Falconer. 

Escutcueon, Secret, is a contrivance to be placed be- 
fore alock, which clefes up, and conceals the key-hole, and’ 
renders it inacceffible for any perfon except the owner, who 
is acquainted with the fecret. ; | 

The marquis of Worcefter appears to have invented fome 
fecret efcutcheons, for in his Century of Invention,” pub- 
lithed in 1663, at N° 72, after having fpoken of three kinds 
of locks invented by him, fays, “an efeutcheon to be 
placed before any of thefe locks with thefe properties : _ 
“Fhe owner, though a woman, may with her delicate 

hand vary the ways of coming to open the lock ten million ~ 
times beyond the knowledge of the {mith that made it, or 
of me who invented it.” , : 

Many attempts have ‘been made to form a machine equal d 
in its properties to the defcription here given; and from 
thence, it is probable, arofe the kind of padlocks which 
have been long made inthis country, in great numbers, © 
which having feveral letters on different rings, can only be — 
opened whien a certain fet of thofe letters is arranged in — 
one order; but this was in no degree equal to the end pro- — 
pofed ; for befides the workman who made it, being at alk 
times informed of the pofition the letters mult be in, and ~ 
confequently enabled to open it, the letters and rings admit= — 
ting of no variation of place, at the will of the owner; res — 
ferving, at the fame time, a power of opening the locks; 
whenever the proper arrangement became known, the fecret 
was divulged, and all fecurity at an end; but by the im- 
provement lately made by Mr. Marfhall (for which the So- ” 
ciety of Arts rewarded him with ten guineats) the letters om 
figures allowing an almoft infinite variety of changes, the_ 
owner may, in one minute, alter the fecret in fuch a man=— 
ner, that even the maker would be as unlikely to-open it, as 
he would be of gaining the higheft prize in a lottery, by the 
chance of a fingle ticket. ‘Thus this kind of efeutcheon is 
infinitely more fecure than aay hitherto in ufe, efpecially 
as_the alteration of the letters may be made every day for 
years, without recurring to their firft flate; and as the 
owner may at one time chufe to trufta friend, or a domeftic 
with the fecret, fo that they might have recourfe to hi 
valuables, &c. he may alfo at another time wifh to exclu 
them from that privilege, which this contrivance rende 
very ealy to bedone. As this improvement relates o1 
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to the efcutcheon, it is obvious that every attempt to pick 
the lock itcovers, or to open it by means of falfe keys, is 
revented ; a circumftance of no {mall importance, when 
i. of a curious conftruétion, and when a number of fine 
wards are made ule of. 

The efeutcheon for which the bounty was given is re- 
ferved in the repofitory of the fociety for the infpeétion of 
the public, : 

Ligs. 25 3, 4, 5, 6,7, 8, and 9, Plate XII. Mifcellany, 
yeprefent this contrivance : fir. 3. is a view from behind the 
machine, fuppofing it to be firlt removed from the door. 
Fig. 2. is anelevation of the machine, as it appears upon the 
door; A BCD) isa brafs box, fattened over the key hole; 
it has a{quare hole through it, covered by a {mall door E ; 
this door is kept fhut by a pin fixed into a fmall lever a, 
Jig: 3, which enters a projection from the fide of the door, 
and thus prevents it being open, unlefs the lever is firft drawn 
back ; a {pring 4 is applied behind the lever to force it 
outward, and another at E always preffes againft the door, 
and atts to throw it open as foon as the lever a is drawn 
back, which is accomplifhed by means of a pin, which 
comes through a groove in the plate; this pin is faftened in 
afquare bar F, fgs.2and 5. (fhewn feparately in fig. 4.) 

The fmall perfpective, fig. 8. 
_reprefents two brals cocks d, d, which fupport the ends ofa 
cylindric wire g, in which is a groove for the bar F to 

flide backwards and forwards; thefe cocks are ferewed to 
the plate within-fide, as fhewn at dd, fizs. 2, 3, and 5, and 

_ come through an opening in the Plate ; fo that the bar F 

} 

is in front of the plate; the wireg is the common axis for 
five {mall rollers a, c, /, m, 0, the {tru€ture of one of thefe is 
explained by figs. 5, 6, 7, and 9; his a circular piece of 
brafs which fits upon the centric wire: this, as is fhewn in 
the feétions, figs. 5 and g, is thicker at the outfidethan the 
middle; and the front view, jigs. 6,7, fhew how a recefs is 
cut, communicating with the centre hole ; now when the five 

rollers are turned round upon tie central wire g, fo that 
the receffes are all brought into the front, the projecting 
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teeth x, «, of the flider F will meet with no obftru@ion, and 
may be drawn back fo as to open the elcutcheon ; but 
when any of the rollers are turned round, fo that the thin 
parts near the centre are brought between the teeth of the 

flider, then the fider cannot be withdrawn. The pofition 
of the roller, when the flider is at liberty, is known by 

+ 

bringing five of the letters which are engraven on the out- 
fide of the rollers uppermott, and it isin thefe letters that 
the fecret confits. But to render the combination of let- 

ters variable, the letters are not engraved upon the outfide 
of the rollers themfelves, but upon athin brafs hoope, 
_ which is fitted on round the roller; a {pring x is faftened 
to the roller, and prefling upon the infide of the hoop 
. 

* ’ 

¢ 

: -caufes fuch a friGtion, that they go together in generat; but 
_ when the fecret is to be changed, the flider F mult be drawn 
“partly back, fo that its teeth x come in the way of the thin 
parts of the rollers, and they cannot, therefore, be turned 
round; the outlide hoop /is then forced round upon the 
‘infide one, and a frefh letter brought oppofite the recefs ; 

_ by this operation the fecret is altered, and the efcutcheon 
cannot be opened till the fame combination is produced. 
Each roller has four letters upon it, in all twenty letters, 

and the combinations which they are capable of are fo nume- 
ous, that the chance is ftrongly againft any perfon not ac- 
Squainted with the fecret opening it. 
> Escurcneon-grafiing, See Grarrina, 
_ ESDEN, in Geography, a town of. Germany, in the king- 
~ dom of Weltphalia, and bifhopric of Liege ; 3 miles $.S.W. 
oa Stocklim, 
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ESDRALLON, or Esprexa, in Ancient Geography, 
a village of Palettine, in the tribe of Iffachar, the fame ae 
Jezreel, 10 miles from Scythopolis, according to the old 
Itinerary. (Joh. xix. 18.) It gave name to a plain, which 
extended eaft and weft from Scythopolis to mount Carmel ; 
called likewife the * Great Plain,’’ the “Valley of Jezreel,’’ 
and the ‘* Plain of Efdrela,”’ 
ESDRAS, See Ezra. We have four books of fcrip- 

ture under the name of Efdras; of which, only the two 
firft are acknowledged as canonical ; and they were formerly 
reckoned by the Hebrews as one, according to St. Jerom. 
The firft of thefe is allowed tu be the work of Ezra; for 
he relates events of which he was witnefs, and often fpeaks 
in the firft_ perfon. Some, however, have fuppofed that 
the fix frit chapters were compofed by a more ancient wri- 
ter; and they allege, that the author of thefe chapters was 
at Jerufalem in the time of Darius the fon of Hyttafpes. 
(Ch. v. 4.) From this paflage it is inferred that the writer 
was then at Jerufalem ; but Ezra did not come thither till 
the reign of Artaxerxes, as appears by the beginning of the 
7th chapter. To this argument it is replied, that Eara 
{peaks in the name of the Jews, and that it is ufual for hif- 
torians of a country to {peak in the firft perfon in the name 
of their own nation, although the hiftorians themfelves had 
no participation in the events which they record. Another 
difficulty occurs in explaining the genealogy and number of 
thofe who returned from Babylon to Jerufalem under Nehe- 
miah, mentioned in the fecond chapter, and related in the 
fame manner, though with fome additions and alterations in 
the oth chapter of Nehemiah. Some fuppofe that Nehe- 
miah tranferibed this out of the book of Ezra, adding the 
names of thofe perfons who came to Jerufalem in the fe- 
cond return from the captivity. Others, on the contrary, 
imagine that Ezra copied the paflage from Nehemiah, fince 
mention is made init of Nehemiah. Others pretend that 
the genealogy of Ezra was afterwards corrected from that 
of Nehemiah. However, none of thefe conjectures are re- 
concileable with the differences that occnr in the two genea- 
logies. But after all, there is no neceffity for fuppofing 
that one of thefe authors tranferibed from the other, for 
they might both of them have written thefe genealogies : 
Ezra having furvived the fecond tranfmigration made un- 
der Nehemiah, and not having written his book till the lat- 

terend of his life. The fecond bork under the name of 
Ezra, is attributed to Nehemiah ; though fome inconfider- 
able particulars have been added to it, which cannot belong 
to Nehemiak: fuch as the mention of the high-prieft Jad- 
dua, and king Darius. (Neh. xii.22.) This Jaddua is Jad- 
dus, in whofe time Alexander the Great came to Jerufalem ; 
and Dariusis Darius Codomannus, overcome by Alexander 
100 years after Nehemiah. The firlt of thefe two books 
contains the hiftory of the deliverance of the Jews from the 
captivity of Babylon, and of their re-fettlement in Judea, 
from the firft year of Cyrus to the zoth of Artaxerxes 
Longimanus ; and the fecond begins at the 20th year of the 
fame prince, to the reign of Darius Nothus. The chrono- 
logy of this {pace of time depends on the duration of the 
reigns of the kings of Perfia. 

The third book, under the name of Efdras, is thought by 
the Greeks to be canonical. Its author is not known, 
but he is {uppofed to have been an Hellenift Jew. The book is 
the fame in fubftance as the firft of Efdras, but interpolated ; 
and in different parts of it we have a fummary repetition of 
the two lalt chapters of the fecond book of Chronicles, as 
well as of the boot of Ezra and Nehemiah. Againft its au- 
thority there arefeveral material objeCtions, for which we refer 
to Arnald’s excellent Commentary on the Apocrypha. p. 122 | 
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The fourth book of Efdras is written with fufficient art, 
asif Efdras himfelf had compofed it; but the marks of 
falfhood are difcernible in it. Neither the Synagogues, nor 

the Greek or Latin church ever unanimoufly received it as 

canonical ; though fome ef the fathers have cited it, and 

the Latin church has borrowed fome words out of it. It is 

not now extant in Greek; and it never was in Hebrew. 

It feems moft probable that the author was a Jew, convert- 

ed to Chriftianity, who, in hopes of converting others, 

compofed this work under the name of a writer, for whom 

the Jews had the higheft efteem. And there feems good 

reafon for concluding that the author lived in the times of 

the firft heathen perfecutions, from many paflages encourag- 
ing faith, anda {pirit of conftancy under perfecution. : 

ESEBON, aname given, by fome of the chemical writers, 

to common fea falt. : : 

ESENS, in Geography, atown of Germany, in the king- 

dom of Weltphalia, and county of Eaft Frifeland ; 24 miles 

N.N.E. of Emden. 
ESFARAIN, a town of Perfia, in the province of Cho- 

rafan; 80 miles E. of Aiterabat. x 

ESGUEVA, a river of Spain, which runs into the 

Pifuerga, at Valladolid. : 

ESGUEYRA, or Escuerta, a town of Portugal, in 

the province of Beira, containing about 1600 inhabitants 5 

8 miles S, af Aveiro. 
ESH, in Rural Economy, aterm provincially employed to 

denote the afh-tree. 
ESHANESS, in Geography, a cape on the weit cozft 

of Main-land, the largeft of the Shetland iflands. N. lat. 

60° 38’. Long. 1° 7! E. of Edinburgh. 
ESHCOL. See Escot. 
ESHTAOL, in Ancient Geography, a town of Paieftine, 

jn the tribe of Dan, which belonged firft to Judah. Ac- 

cording to Eufebius it was 10 miles diftant from Eleuthe- 

ropolis, towards Nicopolis. 

ESHTEMOTH, a city in the fouth of Judah, which, 

according to Eufebius, was a large town in the diitriét of 

Eleutheropolis, north of that city. It was ceded to the 

priefts. 1 Chron. vi. 57. h 

ESI, in Geography, a town of Italy, in the flate of the 

church, and ,marquifate of Ancona; 11 miles S.S.W. of 

Ancona. ; 

ESK, Sour and Nort, rivers of Scotland, which de- 

fcend from the Benakinnan mountains on the north border of 

Anous. The former runs S.E.and E. by Cortachie, Tanna- 

dyce, Brechin, and falls into the German ocean below Mon- 

trofe, to which town it is navigable from the tide-way in 

the German ocean. (See Canat}. The direction of the lat- 

ter is E. and S.E. through a narrow valley, till it reaches the 

ftrath lying between the Grampians and the fea. In the 

lower part of its courfe it forms the common boundary of 

Angus and Kincardine. ah 

Esk, a river in Cumberland, which is navigable from the 

Solway firth up to the town of Longton. ‘ 

ESKARMAKRUN, a town of Perfia, in the province 

hufiftan ; 90 miles 5. of Sufa. “oe 

. Sao sweat in the Eaft Riding of Yorkshire, which is 

navigable only from the fea up to Whitby-bridge. See 

eon 5, a river in Cumberland, which is navigable from the 

fea near Ravenglafs to Mulcafter. Near to Ravenglais it is 

joi the Irt river. 

joke R, a river of European Turkey, which runs into 

the Danube ; 20 miles W. of Nicopolisgp ‘ 3 

ESKI-Bana, a town of European Turkey, ia Romania 5 

go miles S.E. of Adrianople. 

ESN 
ESKIER, a town of Arabia, in the country of Yemens 

6o miles N. of Aden. 
ESKIJALFA, a town of Perfian Armenia, in the 

country of Erivan; 120 miles S. E. of Erivan. 
ESKI-HISAR, a town of Afiatic Turkey, in the 

province of Natolia; 16 miles W. of Mogla. 
ESKI-HISSAR, a town of Afiatic Turkey, in the 

province of Natolia, formerly Laodicea, now almoit a heap 
of ruins; 8 miles N. of Degnizlu. ’ 
ESKIMAUX, or Esquimavux. 

Lasrapor. 
Esximaux Bay, a bay on the fouth-coaft of Labrador. 

N. lat. 51° go". W. long 57° 50’. 
Esximaux J/lands, a clutter of {mall iflands in the gulf 

of St. Lawrence, near the fouth-coaft of Labrador. N. 
lat. 50° 15’. W. long. 63°. p 
ESKISADRA,a town of European Turker, in the pro- 

vinee of Romania; 48 miles E. of Filippopoli. 
ESKISHEHR, a town of Afiatic Turkey, in the pro— 

vince of Natolia, on the river Sakharia; 116-miles S.E. of 
Conftantinople. N. lat. 39° 48. E. long. 32° 58'. 
ESLA, a river of Spain, which mins into the Duero, 

between Zamora and Miranda de Duero, 
ESLINGEN, a town of Germany, in the circle of _ 

Suabia, which, till the peace of Luneville, was a free imperial 
city. It now belongs to the king of Wirtemberg, and is 

See Esquimauz nd 

Be 

fituated on the Necker, 30 miles N. E. of Tubingen, and 6 * 
miles §. E. of Stutgard. 

EF SMONA, or Azemona, in Ancient Geography, a town’ 
of Arabia Petrea, which was. one of the itations of the 
Ifraelites in the Defert. The beok of Jofhua afcribes it to- 
the tribe of Juda, fo that it is probably the fame with Lem. 
ESMOUTIER, in Geography, a {mall town of France, in 

the department of the Upper Vienne; 21 miles E. of Li- 
moges. 
ESNA, in Ancient Geography, a town of Paleftine, ia the’ 

tribe of Juda. Jofh. ch. 15. 
ESNECY, /necia, dignitas primogeniti, in Law, a 

private prerogative, allowed to the eldeft coparcener, where’ 
an eftate has defcended to daughters for want of heirs male, 
to chufe firft after the inheritance is divided. ta, hb. v. 
cap. ro. ‘Jus efnecie is jus primogeniture,” in which 
fenfe it may be extended to the eldeft fon, and his iffue,. 
holding firit. In the flatute of Marlbridge, cap. 9. it is 
called “ initia pars hereditatis.”” ) 
ESNEH, Esne&, or dfna, in Geography, one of the moft 

important towns in Upper Egypt, feated on the left of the 
Nile, in N, lat. 25°. E. long. 49° 15'. This town is governed 
by an Arabian prince and by a Cachef, dependent on the 
Bey of Girgé, The Mahometans have feveral mofques here, 
and the Copts a church, that is ferved by two prieits. 
According to the defcriptionof Abulfeda, which’correfponds 
in a great degree to its prefent ftate, Efm@is remarkable for 
its public baths and its commerce: it is built on the weftward! 
of the Nile, between Affouan and Cous, but nearer to the — 
latter. The Copts are faid to be its founders. The well- 
cultivated territory abounds in grainand palm-trees. Situated 
on the edge ofa rich country it is fhaded by groves of orange- 
trees loaded with fruits and flowers, and immediately fur-' 
rounded with gardens amply ftocked with fruit-trees. It 
prefents to view feveral ancient monuments conftrnfed by the 
Copts, and fuperb ruins. This town, formerly called Lato- 
polis, revered Minerva and the fith Latus. (Strabo, 1. 17. ¥ 
It contains within its boundary an antique temple, enclofed — 
on three fides by thick walls. Six large fluted columns, — 
crowned by a capital, ornamented with the palm leaf, form 
the fagade of it ; eighteen others fupport the roof; which is 

6 eompofed — = 
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compofed of large fquares of marble ; the building is fur- 
rounded by a frieze, and:innumerable hier oglyphics cover its 
exterior-alpeéts, 'Thofe of the infide, executed with greater 
care, mark. the progrefs made by the Egyptians in feulp- 
ture. Thefe hieroglyphics contain, among other fubjeés, 
a zodiac. and large figures of men with crocodiles’ heads ; 
the capitals, though all different, have a very fine effeét ; and 
as an additional proof that the Egyptians borrowed nothing 
from other people, it is remarked, that they have taken 
all the ornaments, of which thefe capitals are compofed, 
from the productions of their own country, fuch as the 
Totus, the palm-tree, the vine, the ruth, &c. The portico 
of this temple is reprefented by M. Denon, (Travels in 
Egypt, vols. 2. and 3.) asthe moft perfect monument of an- 
erent architeGture. Denon has given a plan and elevation of 
this portico, and delixsated the varieties of its capitals, and 
part ofthe {culptures.on the cieling ; but he was furprifed 
that, after all his refearch, he could find no reprefentation of 

the fifh /atus, from whofe name the town was called Lato- 
polis. At prefent this temple is foiled by the ordure of 
the cattle kept there by the Turks, who convert the moft 
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beautiful monuments of ancient Egypt into ftables. About 
a league to the weft of Efné is another temple, on the walls 
of which is carved in feveral places a woman feated, reprefent- 
ing an Egyptian deity called «* Neith,”? to whom the an- 
cient Greeks gave the name of Minerva. The columns of this 
temple, as fome have conje¢tured, gave to the Greeks the 
idea of the Corinthian order}. the capitals being ornamented 
with a foliage very much refembling the Acanthus. Seve- 
‘ral animals painted cn the cieling have preferved their co- 
lours. To the fouth of Efié are feen the ruins of a monaf- 
tery founded by St. Helena, and near it the burying place 
of the martyrs, adorned with tombs crowned by cupolas, 
fupported by arcades. The inhabitants of Efné having re- 
volted againit the perfecuticn of Dioclefian, this emperor 
deftroyed the town, and put them to the fword. ‘This 
place, confecrated by religion, is become a celebrated pil- 

“ gritmage among the Copts, wlio repair hither from the moft 
diftant provinces of the kingdom. In the chain of moun- 
tains, which ftretches to the eaftward of the Nile, and 
nearly oppofite to Efué, are quarries of a foft ftone, called 

_“ Baram,” which hardens in the fire, and is ufed inthe ma- 
nufacture of kitchen utenfils. Savary’s Letters, &c. vol. ii. 
ESO'CHE, from sx, within, and <x, to have, in 

| Surgery, a tubercle within the anus. 
ESOPUS. See Kincsron. 
ESOTERIC. See Exoreric. 
ESOX, in Ichthyology, a genus of the abdominal kind, 

diftinguifhed by the following effential particulars. ‘The 
head flattifh above ; mouth and throat large ; jaws toothed, 
unequal, the upper one flat, lower punctated ; tongue broad, 
locfe ; palate {mooth; eyes round, moderate fize, and 
Tateral ; noitrils double, near the eyes ; gill-covers large, 
penpre ample, with from feven to twelve rays; body 
elongated, covered with hard feales; above convex, and 
compreffed at the fides; lateral line {traight, neareft the 
back, and fearcely vitible ; dorfal and anal fin very fhort, 
and generally placed oppofite. 

Species. 

Lucius. Snout depreffed ; jaws nearly equal. Linn. 
Fn. Suec. Art. Gen. Rondel. Brochet, Bell. Pike, Penn. 
Doaov. Brit. Fithes. 
_ The pike is an inhabitant of moft of the lakes of Europe, 
and the north of Afia, and alfo of many of the larger rivers 
in Lapland, Siberia, and comntries adjacent. It grows to 
a Mociiderable fize, thofe of four or five feet in length cot 
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being uncommon in the northern regions, and fometimes even 
they attain to the length of eight feet or more. The pike 
is highly prolific, and from its extreme voracity as well as 
cunning, is called the wolf, or the fox, of fithes; it fubfifts 
on fifhes, on frogs, ferpents, and other reptiles, and on the 
young of fwans and other aquatic fowl, and is reputed fo 
undaunted in its attacks that it will even contend with the 
otter for its prey. This fifth fpawns in {pring between the 
months of February and May. The colours vary in bright- 
nefs at different feafons ; in general the upper part is oliva- 
ceous green, with the back nearly black, and the whole 
{potted with yellow, whitith, or orange, according to the 
health of the fith, The belly white, and the fins beautifully 
variegated with vivid colours and fpots of blackifh purple. 
The jaws contain a formidable armament of teeth difpofed 
in longitudimal rows. The longevity of the pike is well 
known to be very great; but what credit onght to be 
repofed in the affurances of fome writers, that it lives to the 
age of two or three hundred years, muft remain for others to 
determine. ‘Their multiplication is immenfe ; in the nor- 
thern parts of Ruffia, and in Siberia, where they are taken 
in the greateft plenty, they conftitute an article of com- 
mercial importance, being prepared by means of falting and 
drying, for exportation. 

Viaipis. Green ; lower jaw longer, feales thin. Gmel. - 
This is regarded by Bofe as a variety only of the com- 

mon pike, (Efox lucius,) the accuracy of which opinion 
appears rather uncertain, as we may perhaps be unacquainted 
with the f{pecies or fifh intended by Gmelin; the reference - 
of the latter author to the Acus maxima {quamofa viridis 
for the fame fifh is fuppofed to be incorreét. 

SpuHyrana, Dorfal fins two, the firlt fpinous. 
Arted. Sea pike or Spit-fifh, Charlt. 

There is fome remote refemblance between this fifth and 
the common pike, from which among other particulars it is 
diftinguifhed by having the lower jaw advanced, the body 
more flender, the tail fureated, and the back furnifhed with 
two dorfal fins inftead of one. The rays of the firft dorfal 
fin are {pinous, and are defcribed both by Linneus and 
Artedi as five in number, but according to Bloch thefe 
amount to only four. The tifh is blueifh above, beneath 
white ; the pectoral, ventral, and anal fins red. It grows 
to the length of two feet, and inhabits the Atlantic and 
American feas. The flefh is in efteem. 

The Barracauda pike of Shaw’s Gen. Zool. defcribed after 
Catefby, appears very clofely allied to the preceding, if it 
be not the fame ; the character ** brown, elongated, whitifh. 
beneath, with two dorfal fins and forked tail,’’ differs from 
that fifth only in having the upper part brown inftead of 
blueifh. It is found in the Weit Indies, and grows to the 
length of eight or ten feet. 

Becuna, Silvery-blucifh, marked on each fide by a row 
of deep-blue {pots, with two dorfal fins, and forked tail, 
Shaw. Gen, Zool. Sphyrena becuna, Cepede. 

This accords fo nearly with the Efox {phyrena that» we 
cannot fupprefs our fufpicions of its being the fame. The 
only authority on which it is defcribed is a drawing by Plu- 

Linn, - 

\mier ; this, indeed, reprefents a fifh of fomewhat more clon- 
gated form, in which the fides are marked with a feries of 
blue fpots not obfervable in the former. If it prove diftin& 
it is certainly very analogous, It is defcribed as a native 
of the American feas, 

Avreo-viripis. Body golden-green, with two dorfal 
fins, a {pine before the firlt ; lower jaw longer. Sphyrena 
aureo-viridis, Cepede. Gold-green pike. 

Deferibed and figured by Cepede from the drawings of 
Plumier ; the body is deep, as in the {parus, the head tharp 

pointed 5 
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‘pointed; f{cales middle fized; tail forked and lunated. 
The {pecies inhabits the American feas. 

Vutres. Dorfal finin the middle of the back ; the gill 
membrane three-rayed. Gmel. Vulpes bahamenfis, Catefby. 
Fox pike. 
Fe (obibles the common pike, but is more flender in pro- 

portion towards the tail, the colour brown above, beneath 
paler. Native of Carolina and the Weft Indies. 

Synopus. Dorfal fin in the middle of the back; gill 
membrane five-rayed.  Gmel. Synodus, Catefby. 

Clofely allied to the former, and inhabits the fame feas, 
and according to Cepede the Mediterranean alfo. The 
body is marked with dufky bands; abdomen filvery ; fins 
ftriped with black. 

Hepsetus. Lateral line filvery. Gmel, Argentina pinna 
dorfali pinne ani oppofita, Linn. Ameen. Acad. Pigquitinga, 

. Maregr. Inhabits America. : 
Marcinatus. Dorfal and anal fins oppofite ; lateral 

line filvery ; lower jaw fix times as long as the upper. 
Forfk. Fr. Arab. 

This and the preceding are fuppofed to be the fame. 
The latter is deferibed by Forfkal as an inhabitant of the 
Red fea ; its length about a {pan and a half ; the body linear, 
tapering each fide, and covered with broad lax, entire 
feales, the colour brown above, beneath white ; the anal 
fin {mall, triangular, glaucous, and yellow without ; dorfal 
yellow externally ; tail bilobate, the upper lobe pale yellow, 
the poSerior edge brown. 

Cuinensis. Head flender, lower jaw longer; eyes 
large and protuberant. Sphyrena chinenfis, Cepede. 

Slightly deferibed by Cepede from the manufcripts of 
Commerfon as a native of the Indian feas. “The general 
colour is faid to be green with a filvery hue, and the fcales 
‘of the middle fize. 

Critensis. Jaws equal; lateral line blue. 
Chili pike. 

Native of the Chilefe‘feas. Length from two to three 
feet ; body round, covered with bony angular deciduous 
fcales, above golden, beneath filvery; flefh white, and ex- 
cellent. 

Argcenteus. Brown variegated with yellowifh charac- 
ters. Gmel. Forfter, &c. Si/ver pike. 

Inhabits frefh waters cf New Zealand and other iflands of 
the fouthern ocean. 

BRasiviENsis. 
Linn. Muf. Ad: Fr. 

Thefe are feveral figures of this fifh in different authors, 
moit of which are defe@ive in one particular or other. 
‘Nieuhoff omits the anal and ventral fins, Valentyn and 
Renard conftitute two [pecies of the fame fifh ; and in other 
reprefentations the dorfal fin is omitted. Linneus er- 
roneoufly refers to the Timucu of the Brafilians as being 
fyrionymous; tke fith fo named by thefe people has both 
the jaws elongated, and ending in a point, and is fuppofed 
to be the {pecies Belone. Gmelin adopts the {ame mifre- 
ference. The length of this fish is from twelve to fifteen 
4nches ; the upper part of the body green, beneath yellow, 

and the back marked with about fix broad and equidiftant 
bands of fufcous. The fpecies inhabits the Brafils, and is 
efteemed a delicacy for the table. 

Grmvocresratus. Jaws equal; gill-covers very ob- 
tufe; head naked. Linn. Nated-headed pike. 

Native of India, according to Linneus, who fpeaks of 
it as being the fize of the fand launce. 
‘Mavasaricus. Two canine teeth in each jaw; gill 

membrane wiih five rays. Bloch. 
Found ia the rivers of Malabar. ‘The length is about 

Molina. 

Lower jaw very long ; body ferpentine. 

-In the fummer of i800 a fingle fpecimen was taken near the 

‘third volume of the Linnzan TyanfaGions. 
-(Mr. Rackett obferves) appears to be rare on ‘the Do 

notieed by Linnzus,-Gmelin, nor Bloch; and that 

twelve inches; its form fomewhat refembline that of the 
common pike. The colour above greenith-blue, beneath 
yellow ; fins yellow ; at the bafe purplith, avd marked with 
feveral diftin&t bands of brown. ‘The lower jaw is'rather 
longer than the upper, and the tail is rounded. } 

Cuirocentaus. Breaft armed on each fide by a {pine 
over the ventral fin; lower jaw longer, Cepede. 

Deferibed fromthe manufcripts of Commerfon. Its 
form refembles in fome refpedts that of the commen pike, — 
The fpine is faid to be flrong, and flightly curved; its ~ 
length about two-thirds that of the fin, of which itappears 
to be the firt ray. 

Betone. Ezch jaw long and fubulate. Gmel. Sea 
pile, gar-fifo, or fea needle, Penn, Donov. Brit. Fithes. 

Length from eighteen inches to three or four feet, of a 
very flender eel like form, with long projeéting fhout, the — 
back fine green ; belly filvery. It is a common fpecies in 
all the European feas; migrating amnually in large fhoals 
from the depths of the ocean to the fhore. They appear 
on our coaits in the fpring, commonly announcing the 
arrival of the mackarel, but remain with us for a much ~ 
fhorter period than that fith, They depofit their fpawn 
clofe to the fhore among the rocks and fea weedsy where 
the young are hatched, and after a certain time retire. 
We have feen the fry of this fifh on our coafts during the 
fummer months. As an article of food the gar-fifh is held 
in far lefs eftimation than the mackarel, to which its favour 
infome degree approaches. By mary people the flefh is 
confidered unwholefome, and even poiionous; arifing, no — 
doubt, from the fingular circumftance of the bone becoming 
of a fine grafs green colour in boiling. This fpecies grows 
to the length of eight feet. Donov. Brit. Fithes. 

Saurus. Jaws fubulate, and flighty curving upwards, 
lower one longeft ; above and beneath ipurious fins near to 
the tail. Maxillis fubulatis fuafcendentibus, inferiore lonziore, 
caudam verfus fupra infraque pinnulis fpuriis. TDonov. 
Brit. Fifhes. Saurus, Rondel. Skipper, Ray. - The faury, 
Penn. &c. 1ee'B: 

The obfcurity that prevailed refpe@ing this curious fifh 
till within a very recent period, induced us to enter on the - 
details of its general defcription with rather more than ordi-_ 
nary minutenefs: the writer of this article has already treated” 
at fome length on the Efox faurus in his work on Britifh 
fithes lately publifhed, and conceives a repetition of the fol-— 
lowing obfervations. fubmitted on that occafion may net 
prove altogether unacceptable. rane J 

Our countryman Ray appears to be the fir writer who 
defcribes this rare and curious fpecies of efox asa uative of — 
Britain; he {peaks of it as a Cornith fifh, under the provine 
cial mame of fkipper. Rondeletius and Gefner previoufly 
mention jt as.a fcarce kind among the fifhes of the Mediter- 
ranean. In 1769 the fame fifh was again introduced to no. 
tice by Mr. Pennant in his tour of Scotland, and afterwards 
in his Britith Zoclogy, wherein we are informed, that vaft 
numbers of them were thrown afhore on the fands of Leith, 
near Edinburgh, after a great ftorm in’ November, 17/8. 

-_ apn seme 
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ifle of Portland, in Dorfetthire,-after a hard ftorm; an ac- 
count of which, accompanied with a figure of the fifh in ae 
natural fize, is given by the Rev. Mr. Rackett, in the 

% This fi 

coaft. Of the fifhermen in this part, only one was acquain' do 
with it, and called it a fkipper, the name under which, a 
cording to Ray, it was known in his time on the coaft 
Cornwall. This writer adds that the f{pecies has not 
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nant has given a very indifferent figure of it in his Tonr in 
Scotland, and has made ule of the fame plate in his Britifh 
Zoology.’ See Linn, Tranf, 3. p, 60. 

It is altogether fingular that this fifh has no place in 
either edition of the Linnean Syftema, not even that by 
Gmelin; it is inferted by Dr. Turton in his tranflation on 
the ‘authority of Pennant. 'The length of this fpecies is 

- about eighteen inches: the body of eengs and flender form; 
 notlike that ofan eel, as writers defcribe, but agreeing pre- 

cifely with that of the common gar-fifh (Efox belone). 
The fuout is fubulate, fine, toothlefs, and curving upwards. 
The jaws are of unequal length, the lower being !ongett, and 
bending upwards at the tip, in which refpect it differs from 
the figures of Mr, Pennant and Mr. Rackett, in both which 
the jaws appear ftraight and of equal length. Neither do the 
jaws, when clofed, exhibit that remarkable hiatus or gaping 
fhewn in thofe two reprefentations ; there is a kind of flexu- 
ofity in the fhape of the mouth, when open, which might 
excite {uch an idea, but upon gently clofing it the curvature 
in the form of one jaw will be found to correfpond with 
the future of the other; fo that the charafter * maxillis medio 

_ hiantibus,” afligned to it, is by no means applicable. Dr. 
Shaw mentions in the Gen. Zool. that “in a {pecimen 
figured in the work of Cepede, the jaws are reprefented up- 

wards, contrary to what has hitherto been obferved; the 
{pecimens figured in the work of Mr. Pennant, as well as 
that of Rondeletius, and the drawing by Mr. Rackett, have 
the jaws ftraight.”” This is certainly true, and it is there- 
fore to be prefumed that the examples from whence the 
figures of the latter mentioned writers have been taken mutt 
have fuftained injury, or been miireprefented ; for it is clear 
‘Cepede is right im reprefenting the jaws curvirg upwards: 
it is indeed evident, from the comparative fhortnefs of the 
jaws in the figure by Pennant and others, they could not be 
ae the beak in the fifh itfelf being nearly twice the 
length delineated by either. Dr. Shaw has alfo been ap- 
arently mifled to the perfuafion that the fkin of this fith is 

Feticulated by fine fins decuffating each other at equal dif- 
tances, which is not by any means the natural appearance 
of the fifh, and the figure in the Britifh Zoology is ftill 
‘More erroneous, as it appears entirely {mooth, and deftitute 
‘of fcales. 
Some mifunderftanding feems to prevail likewife as to 
the colour of the fifth. Mr. Pennant defcribes it as hav- 
@ the back dufky, and the belly bright and filvery, in 

which particulars he is followed by Dr. Shaw, who remarks 
that the colour of the whole animal is dufky above, and fil- 
very beneath, with dufky or blueifli brown back. This is 
Not, however, corre, the true colour of the back of the fith 

a moft lovely azure blue, changeable to green, and gloffed 
th purple and yellow, and the lower parts filvery. The 

body has a {mooth appearance, the feales with which it is 
fevered being thin and glabrous: the lower part of the 

dy from the gills to the tail is marked with a longitudi- 
earina or keel, which terminates at the latter part in a. 

fomewhat protuberant manner. 
© The {pecies may be readily diflinguifhed by the pinnules 

fpurious fins on the body near the tail, in which parti- 
lar it agrees with the fcomber or mackarel genus ; thefe 

been variouily mifreprefented ; in the fifh itfelf they 
mount altogether to rate in number, five of which are dii- 
pofed above and feven beneath; and it is alfo neceffary to 

that they are perfectly detached from each other. ‘Che 
h, in point of flavour, refembles that of the mackarel. 
sseus. Upper jaw longer; feales bony. Linn. E/ox 
Ma Juperiore cauda quadrata, Arted. 
ative of North America and Afia, and has been found 
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in Europe, (Donov. Brit. Fifhes.) The f{pecies is from 
two to three feet in length, and is coyered with rhombie 
fcales. 

Cerepianus. Snont long, jaws fpatulate; fcales bony, 
Le pifofleus /patula, Cepede. Lfox eae Shaw, 

Tise principal difference between the two lait mentioned 
fifhes feems to confift in the {nout being fhorter in propor 
tion in E. cepedianus than the other. There is likewife 
another pile of the fame bony fcale kind, which has the 
jaws rather fhorter than either, and bears the name of Leve- 

rianus. We are not entirelv fatisficd that the three lait 
mentioned differ fpecifically from each other. 

No fall degree of uncertainty feems to prevail through- 
out this tribe of fithes independently of thofe laft adverted 
to; the fpecies fynodus, hepfetus, vulpes, and marginatus, 
appear to be imperfeGtiy underftood: barracuda, viridis, 
and becuna, are perhaps more doubtful, as are alfo chiro- 
centrus, and chinenfis; and it will have been obferved 
that the true characters of the {pecies faurus were not tilb 
lately afcertained. 

The viper-mouthed pike (Efox ftomias), and vipera ma- 
rina of Catefby, is diftinguifhed by having four of the teeth 
much larger than the reit: this is a very extraordinary-fifh, 
and ought, in our opinion, to conftitute a new genus. 
ESPADACINTA, in Geography, a town of Portugal, 

in the province of Tras-los-Montes, fituated on the Duero, 
and borders of Spain; 34 miles S.W. of Miranda de 
Duero, and 28 N. of Almeida. 
ESPAGNAC, Joun-Baptist-JosepH DE SAHU- 

Guet-Damarzizt, Baron D’, in Biography, a military 
writer, was born in the year 1713 at Brive la-Gaillarde. At 
the age of nineteen he entered the army, and became cele- 
brated for great fkill and prowefs. In 1742 he was aid-de- 
camp in the war of Bavaria, and was afterwards employed by 
marfhal Saxe as aid-majer general and colonel of a regiment 
of grenadiers. In 1780 he wasraifed to the rank of lieuter 
nant-general, and died at Paris in 1783. As an author he 
attained a good fhare of celebrity by his ‘¢ Campaigns of 
the King in 1745—48,”? which were publifhed in four o@tave. 
volumes. He publifhed alfo « Effays on the Science of 
War,” 3 vols. 8vo. ‘ An Eflay on the great Operations in 
War,” in 4 vols. 8vo; ‘ A Supplement to the Reveries of 
Marshal Saxe,”? in 2 vols. 8vo. 1773. He likewife drew up 
“ The Hiftory of Marfhal Saxe,” in 3 vols. 4to. in which 
are detailed plans of his battles and marches, together with 
thofe particulars of the life of that general, as render it 
a work of confiderable intereft to literary as well as to mi-~ 
litary men.”? Nouv. Di&. Hilt. 

Espacnac, in Geography, a {mall town of Franee,in the 
department of the Lozere; 12 miles S. of Mende. 
ESPAGNE, Joun D’, in Biography, a French protef- 

tant divine in the feventeenth century, was born at Dau- 
phine, and became minifter of the 'rench church in London, 
an office which he fuftained during the reigns of James 1, 
and Charles I. He publifhed feveral fmall tra&ts, which 
were afterwards colleéted and publifhed at Geneva and the 
Hague, in three and in two volumes 12mo. about the year 
1670. He alfo publifhed a work, which he dedicated to 
Charles I., entitled “* Erreurs Populaires en points Gene- 
raux gui concernent Intelligence de la Religion.’? Of 
this and of fome other of his pieces Bayle {peaks in terms 
of commendation. Moreri. Bayle, 

Espacne; in Geography. See Eparene., 
ESPAGNET, Joun D’, in Biography, who flourifhed 

in the 17th century, was prefident of the parliament of 
Bourdeaux. Asa literary charaéter he publifhed a work 
entitled “ Enchiridion Phyfice Reltitute,”’ which was after- 

wards. 
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wards tranflated into French under the title of “ Ia Philo- 
fophie des Anciens retablic en fa Pureté.”? This may be 
regarded as the firft book that appeared in France, ia which 
there is a complete fyitem of phyfics contrary to that. of 
Ariftotle ; though the author pretended that le had merely 
re-eftablithed the ancient chilalbatery He publithed alfo a 
work concerning the philofoper’s ttone, entitled « Arcanum 
Hermetice Philofophiz Opus.’ Alfo an old MS. entitled 
** Le Rozier des Guerres,’”’ found at Nerac in the king’s 
clofet, and attributed, thoagh erroneoufly, to the pen of 
Lewis XI. To this work he added a treatife of his own, upon 
the education of a prince. In publifhing the ‘* Rozier des 
Guerres,” he followed the original with the utmoft exaétnefs, 
becaufe, fays*he, “ this little tra&t feemed to me fo good, 

sthat I would not embellifh or difguife it, but have left it in 
its native fimplicity ; and though the language of it is not 
in ufe in this age, yet it may be underftood, being fo full 
of good fenfe and meaning, that with all its jargon it may 
filence the affeéted language of the court and bar. 1 have 
alfo carefully preferved the fpelling, becaufe in adding or 
diminifhing a letter, a word is oftep changed, and of old 
made new.”” Bayle. 
ESPAIN, Saint, in Geography, a {mall town of France, 

in the department of Indre and*Loire; 15 miles S.E. of 
Chinon. 
ESPALIER Tress, in Gardening, ave fuch fruit trees 

of low growth as are trained to treillages or framed wood- 
works made for the purpofe, in ranges, fo as to conititute 
a fort of hedge. ‘They are ufually planted in fingle rows 
along the borders, on the fides of the principal walks, in the 
main divifions of the garden, affording fhelter to other plants 
as well as ornament to fuch parts. 

The forts of fruit trees moftly employed in this way are 
thofe of the apple, pear, and plum kinds; but many others 
may be managed in this method where variety is wanted ; 
asthe quince, cherry, almond, apricot, mulberry, and filbert. 
And it is neceflary, with a view to beauty and uniformity, 
to manage them in fuch a manner as to have them that are 
nearly of the fame growth in the fame range or line of plant- 
ing. 

The forts of apples moft adapted to this ufe are thofe.of 
the golden and other pippin kinds, the nonpareil, rennet, 
and rufiet ; but many others may be cultivated in this way. 

In the pear kind, the jargonelle, blanquette, bergamot, 
burre du Roy, &c: the melting pears being always better 
in this way than thofe of the breaking kind. On frong 
moiit foils thofe grafted on quince ftocks are the beft, but 
on dry oges thofe on free ftocks. 

Trees intended for this ufe fhould be grafted or budded 
within a few inches of the furface of the ground, that 
branches may be thrown out regularly from the bottom up- 
wards, to furnifh and fill the treillage ; and the more effec- 
tually to accomplifh the purpofe, the firft fhoots from the 
grafts, &c. fhould be cut off, or headed down within a few 
inches of the grafts, in the {pring feafon, when they have 
chad one year’s growth. The branches or fhoots thus pro- 
duced, whether the trees are in the nurfery, or pane out 
as efpaliers, fhould, in the latter part of the fummer, or 
beginning of autumn, be trained both ways laterally in their 
advancing growth, to ftakes put down for the purpofe, or 
the efpalier frames. In this way the trees acquire a proper 
form, thofe in the nurfery being thus trained and kept for 
fale. A fecond heading down in the upper branches may 
likewife be pra&tifed when neceflary, in order to fill up the 
middle, and completely cover the frames. 
When thefe trees’ have been thus trained for three or 

gour years in the aurfery-ground, they are generally ina 

&spe 

‘proper fituation for being planted out .as efpaliers in the 
borders or other parts along the fides of the walks in the 
eee or pleafure ground, a fufficient breadth being allowed 

r the -borders according to the fize or extent of fuch 
grounds, as fix, eight, ten, or more feet. 

Befides this, there is another method fometimes prattifed 
ein forming efpalier trees, which is that of, after heading the 
firft fhoots down as above, training the fide-fhoots horizon- 
tally in the direétion of the frames, and the middle one 
upright, forming the lateral fhoots, which it throws out 
‘horizontally on “each fide; and, if they are net throwa 
of fufficiertly low, heading the upright one down, by 
which lateral branches will be fent off, fo as to range with 
regularity at the diftance of fix or fevea inches, one above 
another, on each fide, from thé bottom to thetop. In this 
way the trees have a very neat appearance. 

In planting the trees out, when they are of the apple or 
pear kind, on dwarf ftocks, the diftance in the rows fhould 
be fifteen, eighteen, or twenty feet; and when on free 
flocks, not les than twenty or thirty ; and for free growing. 
trees confiderably more. For plums, the diftance fhould be 
eighteen feet or more; and for cherries, apricots, almonds, 
and mulberries, it fhould never be lefs than fifteen. Con- 
fiderably lefs diftance will, however, be fufficient for filberts, 
efpecially in the poorer forts of foil. : 

When thefe trees have been planted, it is the ufual prac- 
tice to put fticks down in a line to train them to for the 
two or three firft years; but it has a much neater appear- 
ance to have the treillage fixed down to train them to at 
once. 

Frames for this ufe are made in different ways, accordin 
to the tafte of the perfon who has them ; but the moft ufu: 
forts are thofe conitruéted of three or fourinch fquare pieces 
of oak timber for the pofts, with rails of deal carried from 
poft to poft, at the diftance of every ten or twelve inches 
from the bottom to the top. Between thefe rails thin up- 
right pieces are again fometimes fixed at the fame diftances, 
for particular purpofes. The whole fhould be well painted 
over in oil fome time before the trees are to be trained to it. 
This laft is performed either by tying the braaches to the 
trellis by ofier twigs, woollen-yarn, or other fimilar fub- 
ftances, or by nailing them in the manner of wall-trees. In 
whichever way it is ‘done, the greateft exactnefs and regu- 
larity fhould be obferved in laying in and directing the, 
fhoots, that they may have a neat regular appearance, The 
manner of performing the future pruning and managing of 
thefe trees will be explained when we come to fpeak of the 
nature of pruning in general. See PruninG of Fruit Treese 

Thefe forts of trees are chiefly advantageous in admitting» 
the branches to produce fruit fpurs on both fides, which is 
not the cafe with wall-trees; in taking up but little room) 
in the garden; in not being fo injurious to the crops that. 
are near them ; ia affording fruit of a finer flavour, from the 
more free admiflion of air and fun, and in the fruit not being 
fo liable to be blown down and injured as in other cafes. _ 
ESPALION, in Geography, afmall town of France, in 

the department of the Aveyron, chief place of a diftri& of 
the fame name, with a population of 2622 inhabitants. It 
is fituated en the river Lot, 18 miles N.E. of Rhodez, and 
has fome manufactures of coarle woollen cloth. The can- 
ton has a terricorial extent of 1674 kiliometres, 12 com- 
munes, and a population of 9139 individuals. Pi 

As chief place of a diftri@, Efpalion has a iub-prefe@y 2 
court of juftice, and a regifter office. Cori, -wine, 4 
madders, grow in its neighbourhood, and the whole di. 
ftri& contains 9 cantons, 10: communes, sud 58,855 inka 
bitants, on aterritorial extent of 1630 \\ metres. cK 
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which have rendered his name illuftrious, 
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ESPAMISCACK, a lake of Lower Canada; ¥4 leagues 
WE. of Quebec. N. lat 50°. W. long. 68°. 
ESPAQUE, atown of Perfia, in the province of Se- 
an; 54. miles S.W. of Kin. : 
ESPARCET, in Agriculture, a name fometimes given 

tofaintfoin. See Sainrroin. : 
ESPARRAGOSA, in Geography, a town of Spain, in 

the province of Eftremadura ; 35 miles E.S.E. of Merida. 
ESPARRAGUERA, a town of Spain, in the pro- 

vince of Catalonia; 15 miles N.N.W. of Barcelona. 
ESPARZA, a town of Spain, in Navarre ; 22 miles E. 

of Pamplona.—Alfo, atown of North America, in Mexico, 
and province of Cofta-Rica. 
ESPEJA, a town of Spain, in the province of Cordo- 

¥a; 17 miles N.N.E. of Montilla. 
ESPELETTE, a fmall town of France, in the depart- 

ment of the Lower Pyrenées, chief place of a cantonin the 
diftriG& of Bayonne, with a population of 1200 individuals. 
[ts canton has a territorial extent of 2374 kiliometres, 7 
communes, and 7861 inhabitants. 
ESPEN, Zecer Beanarp Van, in Biagraphy, was 

born at Louvain inthe year 1646. After going through 
the ufual courte of {tudies at the univerfity, with much cre- 
dit to his talents and diligence, he was admitted to prieft’s 
erders in the year 167g, and had, within two years of this 
time, the degree of dottor of laws conferred upon him. ° 
From this period till the year 1702, he lived in the college 
of pope Adrian VI., where he performed the duties of pro- 
feflor, and applied himfelf te the fludy of thofe works 

He obtained fo 
much refpect by his various writings that he was confulted 
from every quarter : by the tribunals of juftice, by the bi- 
fhops, and by feveral fovereiga princes. His principal work 
was entitled * Jus Eccletiafticum Univerfum.” Defides 
this, he is well known for other treatifes, ‘¢ De peculiaritye 
et Simonia;” ** De Officiis Canonicorum;’’ “ Tractatus 

_ Hiftorico-Canonicus in Canones;’’ “ De promulgatione 
Legum Ecclefiatticarum,”’ and many others, all of which 
were colle€ted and publifhed in 4 vols. folio, in 1753, at 
Paris. When he was in his 65th year, he was deprived of 
fight by a catara&t, which was not removed for two years ; 
during this time, however, he neither loft his cheerfulnefs, 
nor remitted his application. His manner of living was at 
all times frugal, and very fimple, his temper was beuevolent, 
modeft, and humble. He was eminent for piety towards 
God, and for his candour and good-will towards men. He 
neverthelefs had made himfelf enemies, by the integrity and 
independence of his mind; fome of whom, to render Efpen 
ebnoxious to the ruling powers, had forged a treatife, con- 
taining fome things very offenfive, in a religious and politi- 
eal point of view, which they attributed to him; but he 
luckily detefled the impofture, and punifhed the ot 
On other accounts, he met with fevere and unmerited per- 
fecution, and in one inftance, after a variety of procefles, 

- fentence was pronounced againit him, without any declara- 
tion refpeéting the definitive judgment of the court. Under 
thefe circumflances, helieving that it was intended to put 
him under an arreft, he withdrew to Maeftricht, and after- 
wards to Amersfort, in the province of Utrecht, where he 
died in 1728, in the 83d year of his age. He left behind 
him, which was afterwards publifhed, a learned treatife, en- 
titled “* Commentarius in Canones Juris Veteris ac Novi,’’ 
and other differtations, which are faid to contain difcuffions 
on fome of the moft important points in moral philofophy, 
as well as the canon and civillaws. Moreri. 
ESPENCE, Craupe px, was born at Chalons fur 

Marne in the year 1511. He received his education at 
Vor. X11I, 
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different colleges in Faris, to the principal of which he was 
chofen rector at a very early age. When he was about 
thirty years old, he took his doétor’s degree, foon after 
which he was invited by the cardinal of Lorrain to refide in 
his houfe, to manage the ceclefiaftical concerns of which he 
had the care. In the year 1544 he accompanied the ¢ardi- 
nal on an embafly to Flanders, to negociate a treaty of peace 
between Francis I. and the emperor Charles V. He was 
afterwards felected by the king to affitt at the ecclefiaftieal 
conference, to confider the queftions proper to be propoled 
for difcuffion at the council of Trent ; and in 1547 he was 
deputed by Henry IT. to attend the council of Trent, 
which was then transferred to Bologne. Some years after- 
wards he was employed in negociating at Rome in favour 
of the French court, where his talents, as a diplomatic mi- 
nifter, produced fuch an impreffion in his favour, that the 
pope, Paul [V. wifhed to attach him to his interefts by mak- 
ing him cardinal. He declined the intended honour, and 
having finifhed the bufinefs on which he was fent to Rome, 
he returned to his native country, where he appeared with 
high reputation ata meeting of the Statesat Orleans in the 
year 1560, In the following year he was appointed a mem- 
ber of the conference at Poifly, where he attached himfelf 
to the Calvinifts, which was highly difagreeable to the Ca- 
tholic divines, by whom he was likewife fufpeéted of being 
the author ofa treatife on Image Worfhip, which occafion- 
ed him fome troublé with the faculty. After this, he 
paffed his life in retirement, devoted to his. ftudies, tilk he 
died at Parisin the year 1591. His works are chiefly theo- 
logical ; the moft important are his ** Commentaries on the 
Epiftles of St. Paulto Timothy and Titus ;”’ in thefe, feve- 
ral queitions relative to hierarchy and ecclefiaflical difcipline 
are difcuffed. Moft of his treatifes were written in the La- 
tin language, in the knowledge of which he was fuppofed 
to excel his contemporaries. He was one of the moft 
learned, judicious, and moderate ecclefiaftics of his time. 
He was very converfant in the canons aud difcipline of the 
church ; and not lefs celebrated for his knowledge of pro- 
fane literature. He was attached to the Catholic religion, 
but was a decided enemy to every fpecies of perfecution 
and intolerance. Moreri. 
ESPER, Joun Freperic, was born at Droffenfeld, in 

Bayreuth, in 1732. He ftudied very diligently at Erlan- 
gen, where he applied himfelf chiefly to theological purfyitsy 
but at the fame time made himfelf well acquainted with na- 
tural hiftory and betany, of which he afterwards became a 
teacher. He died of a fever in July 1781, leaving behind 
him a confiderable reputation asa naturalift, particularly in © 
that department which relates to the zoolites in the prinet- 
pality of Bayreuth. In this place are a number of large 
fubterranean caverns, partly infulated, and partly connected 
with each other, which contain immenfe numbers of bones 
of yarious animals, thrown together in heaps to a confider- 
able height, and covered with the earth arifing from decom- 
pofed animal bodice. The entrance to thefe caverns js 
highly picturefque, but almoft as foon asa perfon enters 
them he is furrounded by darknefs, and the paffage be- 
comes {till more difficult and narrowy, till the eye at laft is 
fbruck by the immenfe extent of an awful arch, which on 
every fide prefents fiffures and clefts, ftrewed with the frag- 
ments of once living bodies, which excite the idea of a re- 
pofitory of the dead. With the aid ofan ingenious apothe. 
cary of Erlangen, Efper vhdertook an examination and de- 
fcription of thefe curiofities, and publifhed the refult of his 
labours under the following title 5 * An accurate Defcription 
of the Zoolites of Unknown Animals, &c.’? ‘This wag 
publifhed at Nuree:berg, in the year 1774, in folio, with 
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fourteen illuminated plates. Efper was author likewife of 
various papers in the T'ranfaétions of the Friendly Society 
of the Searchers into Nature: and he wrote an account of 
«© A Method of determining the Orbits of Comets, and 
other Celeftial Bodies without Initruments, or Sfathemati- 
cal Calculations.”’ Gen. Biog. 
ESPERAZA, in Geography, atown of Frante, in the 

department of the Aude, and diltriét of Quillan ; 24 leagues 
S. of Limoux. 

ESPERNAY. See Epernay. 
ESPERNON, a {mall town of France, in the depart- 

ment of Eure and Loire, on the river Guefle; 15 miles 
N.E. of Chartres, and 6 miles E. of Maintenon. 
ESPESEL, a town of France, in the department of 

the Aude, and diftri@t of Quillan; 24 leagues S/W. of 
Quillan. ; : ‘ 

ESPHLASIS, (from icPrsoum, tea recede inwards) 
in Surgery, a receflion of a part of the body inwards, in 
confequence of fome violent outward force. 
ESPIERRE, a town of Savoy, inthe county of Mau- 

rienne, on the river Arc; 34 miles S. of Argentina. 
. ESPIERS, in Geography, atowi of Flanders; 4 miles 
N. of Tournay. | ; ; 
ESPINAL. See Erpinat. 
ESPINAR, a town of Spain, in Old Caftile; 18 miles 

5.5. W.. of Segovia. her 
ESPINHAL, a town of Portugal, in the province of 

Beira; 18 miles S LE. of Coimbra. 
ESPINOSA pe Los Monreros,a {mall town of Spain, 

in Old Caflile ; fituated in a pleafant valley, watered by 
the river Trueya, among the mountains of Burgos, about 
15 leagues N.W. of Miranda, in the north’corner of the 
province. 

Espinosa, a town, of Spain, in New Caftile; 44 miles 
S.W, of Toledo. . 

ESPIRITU Santo, the large and moft wefterly of the 
New Hebrides iflands, in the South Pacific ocean, about 
57 miles in length, and 30 in breadth—Alfo, a province of 
Brafil, which is chiefly produtive of fugar—AlIfo, a town 
of Brafil, feated in a fertile country on the fea-coaft, with 
a {mall caftle and-harbour. S.-lat..20° 10’. W. long. 41°.— 
Alfo, a river of Brafil, which runs into the Atlantic.— 
Alfo, a town on the fouth coaft of the ifland of Cuba; 55 
miles-‘S. W.-of Bayamo.—Alfo, a bay on the weit coaft of 
Eaft Florida. Nw lat..27° 36".-W. long. 82? 54’. It has a 
good-harbour and fafe anchorage; but the land about the 
fea-coait is very low. Several low, fandy iflands and, 
marfhes, covered with Mangrove bufhes, lie before the main 
land. This bay abounds in the fummer with fihh, which 
may be taken with a feine, in quantity fufficient to lead a 
fhip, ifthe climate would admit of curing them, in a few 
days.—Alo, a lake towards the extremity of the peninfula 
ef Eaft Florida, fouth from the-chain of lakes which com- 
maunicate with St. John’s river. S 

Espiritu Santo, Jilas del, lands fituated on the S. W. 
of Providence in the Weft Indies. See Anpsos iflands: 
ESPLANADE, in fortification, called alfo the glacis ; 

a part which ferves the counterfearp, orcovert way, for a 
parapet ; being a declivity, or flope of earth, commencing 
from the top of the counterfcarp, and lofing itfelf, infenfibly, 
in the level of the champagne. 

Esrianape: alfo-fignifies the ground which has been le- 
velled from the glacis of the counterfearp to the firft 
‘houfes; or the vacant: {pace between the works and the 
houfes of the town. 

The term is alfo applied, in the general, to any piece of 
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ground which is rendered flat, or level, and which before 
had fome eminence that incommoded the place. 10 
ESPLEES,. Expvetiez, from expleo, in Law, the 

dués which ground or land, &e.-yield ; as the hay of the 
meadows, the herbage of the pafture, corn of the arable, 
rents, fervices, &c. and of an advowfon, the taking of — 
tithes in grofs by the parfon ; of wood, the felling of wood ; 
of an orchard, the frujt growing there; of a mill, the 
taking of toll, &c. ‘Thefe and fuch like iffues aré termed — 
e{plees. Anndit is obferved, that in a writ of right of land, — 
advowfon, &c. the demandant ought to allege in his'count, 
that he or his anceflors took the efplees of the thing in: 
demand ; otherwife the pleading will not be good. 

Sometimes this word hath been applied to the farm, or 
land, &c. themfelves. “ Domious E. habebit onmia ex- 
pletias & proficua de corona emergentia.” Plac. Parl. — 
o Edt. ; i itt ue 

; ESPOSENDA, in Geography, atown of Spain, in the 
province of Galicia; 12 miles S. W.of Orenfe. oe 
ESPOSENDE, a {mail port town vf Portugal, in the 

province of Entre Minho, at the mouth of the Cavado, three 
leagues 8. of Viana. Its fhallow harbour is flightly prote@ted 
bya fort, 22 miles'N. of Oporto.) ~ , 
ESPRIT, James, in Biography, was born at Befiers in. 

the year 1611. Having pafled through his initiatory Audiesy 
to which he had applied himfelf with great diligence, he 
was introduced to the duke de la Rochefoucaule, who — 
brought him acquainted with the chancellor Seguier, who 
not only allowed him a penfion from his own private purfe, — 
but procured for him a penfion of two thonfand livres, on 
an abbey and a brevet of counfellor of ftate. . Through 
fome fecret. enemies he incurred the difpleafure of the 
chancellor, and withdrew to the feminary of St. Magloire, 
where he became acquainted with the prince of Conti, aud 
at. that time had’ ferious thoughts of entering the church. | 
This prince was fo charmed with the converfation of M.— 
Efprit, that he gave him handfome apartments in his own § 
hotel, and a penfion of a thoufand crowns. In a fhort 
time afterwards Efprit gave up all thoughts of the eccle= 
fiaftical life, and determined to marry. On this occafon 
he received fome handfome prefents from the prince, toy 
whom he became fo much attached that he followed him, in” 
1766, to his government of Languedoc; -and became his 
mott confidential friend and advifer. After the death of Me 
patron, he devoted the whole of his time to the education of 
that prince’s children. “He himfelf diedat the place where” 
he was born in 1678. As-a literary mame left behind him 
«: Paraphrafes on fome of the Pfalms;’? and a sie 
entitled « La Fanflete des Vertus humain,?? intwovolum 
which wa? publifhed the fame year in which he died, andy 
which was intended as a commentary on the maxims of his; 
firt patron the duke de la Rechefoucault, to fliew t 
fallaey of the virtues that are merely human, and the-reality) 
of Chriftian vistues. By the Abbe Olivet and others he is) 
{uppofed to have been the tranflator of Piiny’s panegyric 0 
Trajan. Efprit was a member of the French academy, an 
ja its infancy was confidered as one of its fhining-ornament 
Moreri. “eth : 

Esprit, Saint, in Geography, a {mall town of Fras 
in the department of the Landes, chief place of a cant 
in the diftri& of Dax, with only. 589 inhabitants. Its 
canton has a population of 10,161 individuals, difperfed i 
eight communes, on a territorial extentof 147+ kiliomet 
ESPOUSALS, Sponsaria; in Lac, a. contrad = 

mutual promife between a mau and awoman to marry € 
other. Marriage ox matrimony is faid to be an efpoufal : 
prefenti. eae 
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_ . ESPRONCEDA, in Geography, a town of Spain, in 

Navarre; 11 miles W.S.W. of Eftella. 

ESQUADRILLE. See Quapaixes. 
_ ESQUADRON. See Squapron. 

» . ESQUERDES, in Geagraphy,.a town of France, in 
the department of the ftraits of Calais, and diftri@ of St. 
Omer ; one league S. of St. Omer, 

» , ESQUIAVINE, in the Manege, an old French. word 
 fignifying a long and fevere chaftifemént of a horfe in train- 
> ing him., 
_ ne SOUILIA, or Esguizinus Mons; in Ancient Gro- 

| graphy, one of the feven mountains on which Rome was 
ny Edit. where was aaciently one of the gates of the city, 
now the gate of St. Jaurence,'to whofe magnificent church 
it leads. ‘This gate feems to have been anciently called 
_  Libitinenfis,”’ on account of the dead bodies that were 
earried through it, in order to their being interred in the 
ass Campus Etquilinus,’? which was the general burying- 

_ place of the common people. ~The name of Efquilinus was 
varied, for facility of pronunciation, from Exquilinus, a 

_ corruption of Excubinus, ad Lxcubiis, from the watch 
that Romulus kept in this place. It was taken in by 
Servius: Tullius, who had his royal feat upoa this hill. 

_ Varro will have the Efquiliz to be two hills. T'o the eait, 
t lias the city walls ; to the fouth, the via Labicana; to the 

% welt, the valley lying between Mons Coelius and Mons 
- Palatinus ; to the north, Mons Viminalis; and is in com- 

__pafs between three and four miles, It is now called « Il 
_ Monte de Santa Maria Maggiore.”’? One of the 14 regions 

_ or wards, inftituted by Auguilus, was denominated “* Ef- 
quilina.”” It contained 15 itreets, eight luci, fix temples, 
five xdes, 75 public baths, 18 granaries, 22 mills, and 

_ 180 great houfes ; and its circuit was 15.950 feet. 
ESQUIMAUX, the inhabitants of the coafts of La- 

brador and Hudfon’s bay, who differ, in feveral character- 
_ iftic marks, from the inland inhabitants of North America. 

That the Greenlanders and the Efquimaux agree in every 
~ circumftance of cuftoms, and manners, and language, which 

are demonttrations of an original identity of nation, was dif- 
~ covered near half a century ago. Crautz, in his “ Hiftory 
_ of Greenland,” (vol.i. p. 262.) informs us, that the Mo- 

_ savian brethren, who, with the confent and furtherance of 
_ fir Hugh Pallifer, then governor of Newfoundland, vifited 
the Efguimaux, or the Labrador coaft, found that their 
danguage, and that of the Greenlanders, do not differ fo 
much as that of the high and low Dutch. Mr. Hearne, 
in 1772, traced this unhappy race farther back, towards 
hat part of the globe, from whence they had originally 

aited along in their fkin-boats, having met with fome of 
em at the mouth of the Copper-mine river, in the latitude 
92°, and near 500 leagues farther weft than Pickerfgill’s 

“mo wefterly ftation in Davis’s flrait. Their being the 
dame tribe, who now aétually inhabit the iflands and coalts 

“om the weft fide of North America, oppofite te Kamt- 
“ichatka, is a difcovery, the completion of which was 
teferved for captain Cook. ‘The reader of his third voyage 

find them at Norton found, arid at Oonalefhka, and 
rince William's found ; that is, near 1500 leagues diltant 
om their ftarions in Greenland, and on the Labrador 

eoalt, And left fimilitude of manners fhould be thought 
to deceive us, a table exhibiting proofs of affinity of lan- 
Guage, drawn up by captain Cook and inferted in the 
ippendix to the work jult cited, will remove every doubt 
from the mind of the moft ferupulous inquicer after truth. 
See New Barras and Laseapor. 
~Esouimaux Bay. See Esximaux. 
 ESQUINANCY, in Aedicine, from the French ¢/qui- 
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nancie; whence our more common term quinfy, See 
CyYNancue. 

ESQUIRE, a title of diftinétion, next below that of 
knight, and above that of a fimple gentleman, 

The origin, both of.the name, and the thing, efquire, is 
very obfcure. The Englith denomination is confeffedly 
borrowed from: the French, e/cuyer; and that from the 
Latin fcutum, fhicld, as fome will have-it; or, as others, 
from feutarius, or /cutiger, fhield-bearer ; or from /curia, 
ftable ; or from eguifo, groom, So many different opinions 
of the formation of the word have given rife to as many 
about the primitive office of efguires; unlefs, perhaps, the 
latter hath given occation to the former. Pafquier, in his 
Recherches, liv. it. chap. 15. maintains the title of efquire, 
efcuyer, fcularius, to be very ancient. From the time of 
the declenfion of the Roman empire, he obferves, there 
were two extraordinary kinds of foldiery in the Roman 
army: the one called genti/és, and the other /cutarii. 

Ammian. Marcellin. lib. xiv. cap. 7. and lib. xvi. cap. 4, 
{peaks of thefe /eutarii as men of redoubted prowefs, and 
even deemed invincible : itis added, that Julian the Apoftate 
fet a mighty value on thofe troops, when he was among 
the Gauls ; and hence, probably, it was, that the Gauls, 
or perhaps only the Franks, fiading the braveft among 
the Roman forces were called gentiles, and /cutarii, gave 
the like names to the boldeft and braveit among themfelves ; 
fuch, according to that curious antiquary, is the original of 
efquires. 

Efquire, however, afterwards came to be ufed in a fome- 
what different fenfe ; viz. for a gentleman who attended 
a knight in the wars, and on other military occafions ; 
bearing his fhield, /ewtum, before him (whence he was 

~called /cutarius, fcutiger, or feutifer), as allo his lance, 
and other weapons; whence his other Latin appellation, 
ufual among us, armiger, q. 0. armour-bearer. And hence 
likewife it is, that, in all our ancient romances, the hero 
is conftantly attended by a gentle and trulky ’/guire. 

After all, the moft probable derivation of efcuyer is not 
from efcu, fcutum, as is the common opinion; but from 

equus, horle; the primitive efquires being no other than 
what the Latins eall equifons, who had the care and in- 
tendance of the equerries, or flables, only. 

Be this as it will, the title e{quire, armiger, as now clta- 
blifhed among us, is next below that of knight, egues. 
They who bear this title are all younger fons of noblemen, 
and the eldeft fons of fuch younger fons; the eldett fons of 
knights, and their eldeft fons fuccefiively ; both which 
{pecies of efquires fir Henry Spelman entitles armigeré 
natalitii ; the four efquires of thé king’s body, now difuted, 
and efquires created by the king, by putting about their 
necks a collar of SS’s, and bellowing on them a pair of 
filver fpurs, letters patent, or other inveftiture, and their 
eldeft fons. Liatlly, divers others, in the fuperior public 
offices, are reputed: efquires, or equal to efquires; as 
fheriffs of counties, ferjeants at law, juftices of peace, 
mayors of towns, countellors at» law, lieutenant-colonels, 
Majors, captains, &c. during the time of their commif- 
fion. Juaftly, the heads of {ome ancient families are like- 
wife efquires by prefeription. To thefe may be added the 
efquives of knights of the Bath, each of whom conflitutes 
three at his inttallation ; and all foreign, nay Ivifh peers; 
for not only thefe,’ but the eldeft fons of peers of Great 
Britain, though frequently titular lords, are only efquires 
by the law, and mult be fo named-in all legal aeeeeidae 
See Genrieman, 
ESQUISSE, in the French Painting, a term fignifyin 

the firll fight {ketch or draught of a picture; the felt 
3X2 thought 
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thought of a defign drawn haftily with a erayon; or in 
colours, on paper, canvas, orthe like, in order to be finifhed, 
and painted, or engraven afterwards. 

He had not the trouble of making a finifhed and correct 
defign, but went to work upon the efquifle. 

The word is formed of the Italian /chizzo, afplath; be- 
caufe an efquiffe of a painting only reprefents, as it were, 
{plathes, or dabs, of colours. 
ESQUIVO. Sce Essequino, 
ESRAKITES. See Escurakrres, 
ESS, in Agriculture, a term made ufe of in fome places to 

fignify afhes. 

ESSA, in Ancient Geozraphy, atown of Paleftine, on the 
ether fide of Jordan, according to Jofephus, who fays 
that it was taken by Alexander, king of the Jews. 
ESSACHORDO. See Hexacuorp. 
ESS/EANS. See Essent. 
ESSAORE, in Geography, a town of Egypt; three 

miles S.S.E. of Achmim. 

ESSARS, Les, a town of France, in the department of 
La Vendée, and diftri@ of La Roche-fur-Yon; 3 leagues 
N.E. of La Roche. 
ESSART, or Assart. See Assarr. 
Du-Cange derives the word from fome of the barbarous 

Latin words, exartus, exartum, effartum, affartum, fartum, 
and fartus; which all fignify a foreft cut down, or dug up ; 
though Spelman choofes to deduce it from the Latin exer- 
tum, torn up, or unrooted. Others from /arrire, to weed ; 

and others, laftly, from exare, I plow ; whence exarare ; 
and, by contraction, exartum. Ina our ancient law-books, 
<* exartum facere in fylva,’” is to effart a place in a foreft. 
To effart, isto grub up, or extirpate bufhes, trees, old 

roots, ftumps, or the like; in order to fit the ground for 

tillage. 
Essarrs, Les, in Geography, a fmall town of France, 

in the department of La Vendee, chief place of a canton in 

the diftri& of Montaign, with a population of 2089 indi- 

viduals, 24 miles W. of Mauiéon. Its canton contains 9 

communes, and 9043 inhabitants, on a territorial extent of 
21 kiliometres. 

“ESSATUM, a word ufed by fome of the chemical 

writers to exprefs the medicinal power or fanative preperty 
refiding in fimple medicines. 

ESSAY, a trial, or experiment, to prove whether a 
thigg be of the requifite quality or goodnefs. 

The word is French, ¢fai ; which fome authors derive 
farther from the Latin examen. 

¥ssay is alfo ufed for an attempt, or tentative, to learn 

whether or not a thing will fucceed. 
Effays of machines fhould be made in large; it is not 

enouch that they fucceed in little. 
Essay, in Monafferics, is particularly ufed for a trial 

which a perfon makes of the monattic life, in a fecular 

habit. 

This effay is of one, two, and, in fome monafteries, of 

three months. The eflay is not reckoned in the noviciate. 

See ProBArion. 

Essay, or Affay, or fimply Say, in Coinage. See As- 

SAY. 

Essay, in matters of learning, isa peculiar kind ef com- 

pofition ; whofe charaéter is to be free, eafy, and natural ; 

not tied to ftri&t order, or method, nor worked up, and 

finifhed like a formal ty{tem. 
The matter of an eflay is fuppofed to confift principally 

- of fudden and occafional refleGtions, whith are to be wrote 

much at the rate, and in the manner, a man thinks; fome- 
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times leaving the fubje&, and then returning again, as the 
thoughts happen to arife in the mind. 

At leaf, thishas hitherto been the pra¢tice ; and Mon- 
tagne, who has acquired no fmall reputation by this way 
of writing, feldom eens many lines to the fubje¢t he pro. 
pofes ; though it is our opinion, that lord Bacon, in man 
of his works, is a better pattern in the eflay kind. Mr, 
Locke, however, and a few other authors, ufe effay in a 
ftri€ter fenfe: the Effay of Human Underltanding, every 
body knows, isa regular, artful, and laboured work ; though 
perhaps fo called to guard againft too fevere ftri€tures, by 
pleading the title. 

Essay-hatch, is the miners term for a little trench or hole,, 
which they dig to fearch for fhoad, or ore. See Tin. 

Essay-mafter. See Mint, and Assay 
ESSE, in the School Philofophy, is ufed in the fame 

fenfe with effence ; principally for that which is aétual, or 
actually exifting. 

The word is pure Latin; being the infinitive of the verb 
Jum, Lam; whence eff, to be. 

From effe arifes effatum, a barbarous term, now almoft 
obfolete, fignifying that which is ended with effeuce, or 
nature ; or affected with the virtue, or efficacy, of anothers 
Some diftinguith effe into real and intentional; and, again, 
into efatum and volitum. " 
ESSEDARIUS, among the Romans, a gladiator, 

who fought in a car or chariot. See Hitt. Acad. Inferip. 
vol. ii. p. 376. feq. 
ESSEL, or Exssrex, in Geography, a town of Ger- 

many , in the circle of Weftphalia, and county of Verden ; 
2 miles N. of Verden. 
ESSEN, a {mall town of Germany, in the circle of Weft- 

phalia, remarkable for its manufa€tures, chiefly of {words 
and fire arms ; but more particularly for a rich abbey, which, 
until the peace of Luneville in 1801, was a free imperial 
abbey. It was fecularized, and its poffeflions, together with 
the town and its territory, were given to Pruffia as an ing 
demnity for her loffes on the right fhore of the Rhine. 
After the peace 5f Tilfit in 1807, when Pruffia loft all her 
dominions beyond the Elbe, Effen was added to the grand 
duchy of Berg and Cleves, which now belongs to the eldeft 
fon of the king of Holland. There are other towns of 
this name in the circle ef Weltphalia. 
ESSENBACK, a town of Denmark, in Jutland; 4 

miles from Randers. . 
ESSENBERG, a town of Germany, in the circle of 

Weltphalia, and county of Meurs, near the Rhine ; 3 miles 
E. of Meurs. . 
ESSENCE, aterm much ufed among the fchoolmen 5. 

and denoting what the Platonifts called the idea of a fpecies. 
The word efentia is faid to have been made by Cicero ; 
but his authority could not give it currency, until long | 
after histime. It came at laft to be ufed, and the fchool- 
men fell into much the fame opinions concerning effences, 
as the Platonifts held concerning ideas. The effences of 
things were held by many to be uncreated, eternal, and 
immutable. Mr. Locke diftinguifhes two kinds of effence, ~ 
the real and the nominal. By the former he means the con- 
ftitution of an individual, which makes it to be what’ it is. 
This effence moft begin and end with the individual to 
which it belongs. It is not therefore a Platonicidea. But 
the latter or nominal effence, fo called by Mr. Locke, is 
the conflitution of a fpecies, or that which makes an 
individual to be of fuch a fpecies; and this is nothing 
but that combination of attributes which is fignified by 
the name of the fpecies, and which we conceive without re=_ 
gard to exiftence. The eflence of a fpecies is, i 
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what the Platonifts called the idea of the fpecies, The 
nominal effence depends on the real effence; thus, the no- 
minal effence of gold, is that complex idea which the word 
old reprefents ;. ¢. gr. a body, yellow, heavy, malleable, 
fible, and fixed ; but its real effence is the conftitution of 

its infenfible parts, on which thofe qualities, and all its 
other properties depend ;. which is wholly unknown to 
us. 

In philofophy, the effence of a thing is defined to be, 
that whereby a thing is diftinguifhed from every other 
thing. The Cartefians hold the effence of matter to confift 
in extenfion ; and, on that principle, deny that there is 
any fuch thing as mere {pace,. or vacuity ; but the hypo- 
thefis is falfe, as will be fhewn under the articles Marrer, 
Space, Vacuity, Prenum, &c. 

Gaffendus, and moft of the corpufcular philofophers, 
hold the effence of matter to contift in folidity, or impene- 
trability, refiftance, or, more adequately, in a folid impene- 
trability refifting the touch ;: which it mutt be allowed, of 
all the properties of matter, feems to have the faireft title 
to it. 

The {chool philofophers give us two fignifications of the 
word eflence ; the firit denotes the whole effential perfec- 

- tion of a being, and, confequently, its entity, with all its 
intrinfic, or effential, and neceffary attributes, taken toge- 
ther; in which fenfe, eflence may be defined to be, all that 
whereby 2 thing is, and what it is:. In which cafe the 
eflence of a thing is to. the thing itfelf, what humanity, 
é. gr. is to man. 

The fecond fignification of effence is, that whereby it de- 
notes the principal, and moit intimate, of all the attributes 
of a thing ;. or that which agrees to every fuch thing, and 
fych alone,.and that always, and in fuch manner, ae that 
the mind, with all its attention, cannot perceive any thing 
prior thereto; by which, effence is diftinguifhed from the 
effential attributes, 7. e. from fuch as flow from its eflence, 

ol firft attribute. Thus, the effence of the human mind is 
commonly fuppofed to confift in the power of thinking ; 
becaufe all its other perfections feem to pre-fuppofe this ; 
but this pre-fuppofes none. And thus the powers of un- 
derftanding, doubting, affenting, willing, &c. do all flow 

_ from the power of thinking; and cannot exift without 
it, though this may without any of them. 

It muft be allowed, however, that the effential proper- 
ties of a thing do fo clofely cohere, nay, and inhere, in 
the effence itfelf, that it is {carcely poffible to diftinguifh the 
one fiom the other. Hence, what fome urge, that, fet- 

_ ting afide all the attributes and properties of a thing, and 
what remains is its eflence, is a mere chimera. For fet 
afide, e. gr. from the mind, the powers of underftanding 

and willing, with the reft of its attributes, and what will 
_ there remain to call its effence ? 

It is greatly difputed, in the fchools, whether the effences 
of created things. be eternal? or whether the effences, as 
well as their exiftence, had their origin in time? ‘The 
Cartefians hold,. that the effences of things depend abfo- 
lutely on the free concurring will of God. 

Essence, L,Jential oil, Effential falt. The efflenee of a 
vegetable, according to the old chemifts, was, that one of 
its proximate elements, in which refided the quality of tafte 
or odour, which peculiarly diftinguifhed it from other vege- 
tables, and rendered it efpecially applicable to pharmaceuti- 
cal purpofes. Thus the fragrance of orange peel, of pep- 
per-mint, of cinnamon, was found by experience to be fe- 
parable from the other parts of the vegetable, by means of. 
diftillation, &c.; the refult of this procefs was a {mall por- 
tion of highly tragrant oil, in which was contained the en- 
tire odour that had been naturally difperfed through the 
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whole mafs: hence the oil thus procured obtained the name 

of * effential oil.”? Again, moft four vegetables, as for- 

rel, lemons, &c. owe this quality to the prefence of an acid, 

which, when feparated from the other vegetable principles, 
afflumes a cryftalline appearance, and was known by the 

name of their effential falt.. The fame appellation was alfo 

given to all thofe vegetable principles which, when pure, 

are capable of cryftallizing, whether they were acid to the 
tafte or not. Thus. fugar was ranked among the effential 
falts. The term, however, is at prefent obfolete. Effential 

oil {till retains its. place in chemical nomenclature, and we 

refer the reader to the article O1rs, ¢//ntial, fora particular 
account of their fpecies and properties. 

Essence of Rofes. See Roses. 
Essence, Ward’s. See Warn’s Medicines. 
Essence of Wine, aterm ufed by Paracelfus, and fome of 

the German chemitfts jince his time, to exprefs what is called 
fometimes the philofophical fpirit of wine, or the fpirit of 
wine of the ancients. It is not a diftilled fpirit ike what we 
call {pirit of wine, but approaches more to what Stahl has 
greatly recommended to the world, under the name of con- 
centrated wine, or wine whofe ftrength has been reduced to 
a {maller compafs, by feparating its aqueous parts only by: 
freezing. Stahl recommends the immediately expofing of 
wine to the frofty air on this occafion; but the procefs 
ordered by Paracelfus for the preparation of this liquor is 
more tedious. He orders that the fineft and bef flavoured 
wine be chofen; that it be put into a glafs, filling it up 
three parts in four: and the neck being then fealed hermeti- 
cally, itis to be put into horfe-dung for three months, and: 
then expofed to the frofty air for a month, after which the 
ice is to be thrown away, and the liquid part, which is the 
effence, preferved. Shaw’s Chemical Effays. - 
ESSENDO Quietum de Tollonio, in Law, a’writ to be 

quit of toll, and lies for citizens and burgefles of any city or 
town that by charter or prefcription ought to be exempted 
from toll, where the fame is exempted of them. Reg- 
Orig. 258. 
ESSENEUX, in Geography, a town of the Netherlands, 

in the duchy of Limburg, fituated on the Ourt; 9 miles 
S. E. of Liege: 
ESSENI, Essenes, or Effeans,.an anctent {ed among 

the Jews. 
As tothe etymology of the name, critics have been much: 

divided. Philo derives it from ocw<, holy ; Epiphanius from 
1y9%, Jifbai, Jeffe, the father of David; Salmafius from a» 
city called Za, mentioned by Jofephus ; whence he appre-. 
hends the fect firft. {prung ;- Gedwin derives it from the 
Syriac word ND; a/z, which fignifies to heals -becaufe 
Philo calls one branch of che Effenes Therapeutzx ; -and 
Serrarius enumerates at leaft a dozen different etymologies. 
Philo in Tra&. Omnis probus Liber. Oper. p.678. Colon, 
Allobr. 1613. Epiphan, Heref. xix. lib. i. Salmaf. Plin. 
exercit. in Solin. cap, 35..Serrar. Triheres. Jud. lib. iii... 
cap. 1, p. 106. 110. edit. Trigland. 1703.. The principal 
ancient writers, who give any confiderable account of the 
Effenes, are Jofephus, Philo, and Pliny. Jof. de Bell. - 
Jud. lib. ii. cap. i. cap. 8. & 12. and Antiq. lib. cxiii. 
cap. 9.13. 19. lib. xvill, cap..1. & cap. 2. & alibi. Philo, . 
ubi fupra, & De Vita contemplativa, p. 688. ed. col. 
Allobr. 

As to the origin of this fect, Pliny afferts, without men- 
tioning his authority, that it had fubfifted for feveral thou- 
fand years. ‘he moft probable opinion is, that this fect was 
formed by Jewith exiles, a little before the time of the Mac-~ 
cabees, who were forced to fly from the perfecution of their 
enemies into caves and deferts. The firlt Effenes we read of © 
are mentioned iv the fourth book of Maccabees, under the 
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name of Hafdanim, and by Jofephus ; both which accounts 
agree that they were already fettled in Judea, in the time 
of Jonathan, the brother and fucceffor of Judas Maccabxus, 
about a hundred and fifty years before Chrift. Jofephus 
ftates that their number in Judea was about four thoufand, 
meaning, as Dr. Lardner (Works, v. i. .p. 128.) fuggetts, 
thofe of them, that entirely rejected marriage. Philo fays, 
that in Syria and Palettine there were about 4000 of them, 
but he makes the number in Egypt much greater. Philo 
fays, that they facrificed no living creatures, and that they 
fhunned cities. Jofephus fays that they fent prefents to the 
temple, but offered no facrifice there. . They feem therefore 
not tohave expofed themfelves much to public view, uorwould 
they adinit a man of another fe& into the apartments in 
which they lived. Some have expreffed their furprife, that 
no mention fhould be made of this fect in the New Tefta- 
ment. ‘This proceeded, as fome imagine, from their retired 
mode of living, by reafon of which they never came under 
our Saviour’s obfervation, as the Pharifees and Sadducees 
eften did. Others fuppofe, that, being very honeft and 
fincere, without guile or hypocrify, they gave no reafon for 
that reproof and cenfure; which the others very jullly 
merited. It fhould be confidered that it was the defign of 
the evangelifts to write the hiltory of our Saviour’s minif- 
try, and not that of the Jewifh feéts. Prideaux obferves, 
that almoft all that is peculiar in this fect is condemned by 
Chrift and his apoftles. Prid. Conn. vol. iti. p.. 384. How- 
ever, it has been fuppofed, that they are referred to by 
the apoftle Paul in his epiftle to the Coloflians, ch. ii, 18. 
21.23. 

ok abeass making mention of the feveral feéts among his 
countrymen, diltinguifhes three ; vz. the Pharifees, Saddu- 
cees, and Effeni; which laft he prefers to the two former, 
asto their manner of life. Heaflures us, farther, that they 
were Jews, by original; from which it fhould appear, that 
St. Epiphanius was miftaken in ranking them among the 
Samaritans. ; 

In effet, the Effeniappear to have been true Pythagorean 
philofophers, in every thing that rélated to their manner 
of living ; for they greatiy affected folitude and retirement ; 
and avoided all converfation with women, te devote them- 
felves more entirely to the contemplative life. Grotius will 
have the Effeni the fame with the ancient "DM, Hafidim, 
or Hafidei ; thus called, according to Philo, from their fin- 
gular piety, humility, and devotion. . Among thefe, Gale 
obferves, it was, that the Hebrew philofophers chiefly flou- 
rithed. Porphyry is very prolix in his praifes of the Effeni : 
Esss voy ob Eocosos Todas pny To ytvos Gidadrcrov, &c. He 

reprefents them as defpifers of pleafures,: riches, glory, and 
delicacy ; and {trenuous retainers to continency, aufterity, 
fludy, &c. He adds, they decline marriages, and adopt 
and educate other people’s children in the principles of re- 
ligion and philofophy ; they are all ona level, hold every 
thing ia common, neither buy nor fell, &c. By long habit, 
they arrived at {uch a degree of patience, that Porphyry 
aflures us, flames and tortures had not the leaft effe& on 
them. They fcorned to intreat their tormentors ; nor ever 
fhed a tear; but would {mile under all their agonies, &c. 
As to theirlearnine, Philo Judzus, in his treatife, That 
every good Man is free, tells us, that they defpifed logic, 
as ufelefsto the acquiring of virtue; phyfics they left to 
the fophitts'and difputants, as judging it to tranfcend the 
human faculties ; and applied themfelves wholly to morality. 
Porph. de Abftin. lib. iv. § 11. feq. Gale Philof. Gener. 
lib. i. cap. 1. § 11. 

Both Jofephus and Philo give a furprifing account of their 
auftere way of life, which the curious reader may fee at 

large in Prideaux’s Conn. ubi fupra. Their houfes were 

mean ; their cloaths made of wool, without any dye; they — 
never changed their cloaths or fhoes till they were quite 
worn out; their food was plain and coarfe, and their drink 
water 5 they neglected all bodily ornaments, and would by 
no means anoint themfelves with oil, according to the fafhion 
of thofe times. They lived in fodalities, and had all their 
geodsin common; their morals were very exaét and pure, 
and they kept the Sabbath more {tri@ly than any of the 
Jews. Before any of them were admitted to the common 
table, they bound themfelves by a folemn oath to obferve 
ts rules of the fociety, which were very dtri€t and» exem- 

ary. 
Some have faid that the Effenes, as well as the Pythago- 

reans, prohibited oaths ; that they ufed only inanimate facri- 
fices, and that they not only worfhipped towards the rifing 
fun, but worfhipped the fun itfelf. But it has been urged, 
that neither of thefe charges feem to be well founded ; or at 
leaft, that it is difficult to reconcile them with their known 
veneration for the writings of Mofes, and other inftances of 
their condu@. Pliny, and others on his authority, have 
aflerted, that, they wholly dvclined marriage; and Pliny , 
(lib. v. cap. 17.) with more wit than juftice, fays, that for 
feveral thoufand of years, this people is perpetually propa- _ 
gated without any being born among them, fo fruitful and 
prolific unto them is the repentance of others. But 
Jofephus informs us (De Bell. Jud. lib. ii. cap. 1.) that 
there is one fort of Eflenes, who agreed with the others, ex< 
cept in the article of marriage. For they reckoned, that 
thofe that do not marry cut off a great part from the number 
of the living, and that thus the whole race of mankind 
would foon be extinguiflied. Accordingly they made choice 
of thofe women, who, after three years trial, were found fit 
to bear children, and never cohabited with them after they 
were known to be with child; confulting the propagation 
of their fpecies, and not their own gratification in: this 
buiinefs. " 

With refpe& to the religious opinions of the Effenes) 
they believed the exiftence of angels, the immortality of the 
foul, and a future flate of rewards and punifhments, but 
denied the refurrection of the body. They maintained, that 
fate governs all things, and that nothing happens to man 
but by its appointment. : 

The Effeni feem to 
the moft retired and auflere monks are, or were, among the 
Chriftians : which was what gave them their denomination — 
of Tedasnos UFRNTOby Jewifh afcetics. t 5 ashion ; 

Many Catholic writers have even deduced the origin of 
monks from them; building, principally, on what Philo — 
relates of them, who divides them_ into two branches, or 
feéts ; the one who married, and the other, who lived in 
celibacy. is 

Jofephus feems likewife to have had an eye to thefe two — 
forts of Effeni: Serrarius, who has wrote very amply om _ 
the fubjeét, follows Philo in making two claffes of Effeni. — 
The firft are thofe whom he calls Praéici, and who 
lived in community; the fecond, thofe~called Theoretici, 
who lived in folitude, and_led a life of pure-contemplation, 
He adds, that Jofephus only makes mention of the firft§ 
omitting the contemplative kind, whom Philo calls 7hera- 
peute, and who were principally found in Egypt. See Tue- 
RAPEUTA. c 

Eufebiuz holds, that the Effeni, called Therapeute, were 
real Chriftians, or Jews converted by St. Mac, who had — 
embraced this kind of life. Scaliger, on the contrary, — 
maintains, that thefe Therapeute were no Chriftians, but 
real Effeni, who made profeflion of Judaifm ; a 
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fhe allows of the two kinds of Effeni above-mentioned. 
But Valefius, in his notes on Eufebius, abfolutely rejects 
any fuch diftinftion : he denies that the Therapeate were 
any real Effeni; and that chiefly on the authority of Philo 
himfelf, who never calls them Effeni, and who places the 
Effeni in Judea and Paleftine; whereas the Therapeutz 

_ were {pread throughout Greece, Egypt, and other coun- 
tries. 

~ Some traces of the Effenes are found under the emperor 
me, Trajan, and under Juftinian ; but they were much degene- 

' yated from their primitive purity both of doétrine and 
manners; and the fe&t about that time became extin&. 

+ Though the Therapevtz, as well as the Effenes, were 
—ftridtly Jews, and not Chriitians, it is not impoffible, that 
fome of them, becoming Chriftians, might ftill affect their 
former reclufe way of living ; and being imitated by others, 
Jaid the foundation of monkery among Chriftians. 

_ ESSENIAS, Anorew, in Biography, a learned Dutch 
divine, was born at Bommel io the year 1618. He was 
educated “chiefly at Utrecht, was admitted to the exer- 
eife of the miviftry in the year 1639, and in the following 
year took the degree of M. A. He obtained fome prefer- 

_ ment, and took his do¢tor’s degree in the year 1645. Soon 
' after this, he was chofen paftor of the principal church at 
Utrecht, and in 1653 was appointed profeffor of theolog 
at that univerfity. He died in 1677, leaving behind hin 

many works, that were very highly elteemed by his contem- 
poraries. He was what the world has ufually denominated 
an orthodox divine, and wrote againft Crellius, and others 
_ among the Unitarians. One of his largeft publications was 
© A Syftem of Divinity,” in 2 vols. His mo‘. popular 
‘piece was entitled «* A fhort View of Theological Contro- 

 verfies, with an Index to Scripture Paflages.’? This has 
_ gone throu h many editions. Moreri. i 
_ _ESSENTIA Du cis, in Chemifry, a name given by 
Kunkel, and fome others of the German authcrs, to a men- 
ftruum, of which they relate wonderful effects ; but the pre- 
aration of which feems hitherto a fecret: They fay this 

menftruum has nothing acid or corrofive in it,~but -that it 
“approaches to the nature of {pirit of wine, yet that it is ca- 
Sable of diffolving the moft denfe metals, and of con- 

 _Yerting any of them into a pure white falt, which has all 
‘their virtues, but nothing of that vitrolic acrimony, which 
they have when prepared in the common way. The falts of 
mercury and of gold thus prepared have great praifes be- 
towed on them, and are faid to cure epileplies, the vene- 

difeafe, and many other diftempérs, without any vio- 
nce or danger. Kunkel, De Salis Metal. See Merat. 

~ ESSENTIAL, fomething that is neceflary to conttitute 
thing, or that has fuch a connegtion with the nature and 
reafon of a thing, that it is found, ox fuppofed, wherever the 
thing itfelf is. 
» Thus, it is effential to God to be juft., Mr.-Locke has 

Taboured to overturn that great principle of the Cartefians, 
that thinking is cffential to the foul. 
; The heart, brain, and fpinal marrow, are parts ordinari- 

Oly fuppofed effertial to life, or without which life cannot 
fe; yet we have inftances, in hillory, of children being 
dtd alive, without almoft any of thofe parts.. See 

AIN, -&C. 
‘Essentiau charaders, in Natural Hiftory, or Diagno/= 

ics, are fuch particulars as mark or diftinguifh a plant or 
animal from all others in the fame genus or order. Mr. 
Nilliam Martin, in his “ Outlines of the Knowledge of Ex- 
raieous Foflils,’’p.189, ftates the principles under five heads, 
hich fhould direét the choice of parts ofa foffil animal or 
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plant, to be confidered as its diagnoftic or effential charac- 
ters. See Reriguia. 

Essenriau oils. See O1vs. 
EssnT1Au properties, are fuch as neceflarily depend on 

and are connected with, the nature and effence of any thing, 
fo as to be infeparable from it; in diftintion from acci- 
denial. - 

EssentiAu /alts, are thofe prepared from decoétions, or 
thofe which are found cryftallized in the juices and infufions 
of plants ; in contradiltin&tion to thofe made by incineration, 
See Sait. 

Essentian Fever, Form, Mode, Part, Perfection. See 
the fubftantives. 
ESSEQUEBO, or Esguivo, in Geography, one of 

the four provinces into which the Dutch pofleflions in Gui- 
ana are divided; the other three being Surinam, which is 
the chief fettlement, Berbifcke or Berbiz, end Demerara. 
This fettlement derives its name from that of the large river 
on which it is fituated, and which at its difchargeinto the 
Atlantic is 3 leagues wide. The productions of this 
country are fugar, coffee, and cotton, See Gurana, Su- 
RinAM, BereiscHE, and. DEMERARA. 
ESSERA, a river of Spain, which runs into the Cinca, 

in Arragon, 
ESSERA, Essere, or Sere, in Medicine, a generic 

denomination, ufed by the Arabian phyficians, and com- 
prifing feveral popular eruptions, and rafhes, which appear 
onihe fkin: efpecially the eruption of the fummer feafon, 
in warm climates, which has been termed the Pricxty-heat, 
the Netrye-ra/b, the Paurico of Dr. Willan’s claffifica- 
tion; &c. See thele articles. See alfo Willan on Cuta- 
neous Difeafes, genus Lichen. "i 
ESSERUM, in Geography, a {mall town of Denmark, 

in the ifland of Zealand, in the diftri& of Cronburg, and the 
herred of Holboe. Before the Reformation it was remark- 
able for a rich monaftery of Bernardines, founded in 1150, 
in an extremely pleafant country, watered by lakes abound- 
ingin fifh. But Efferum is now much more interefting for 
a royal ftud of horfes, aud for having conftantly flocks of 
the moit renowned foreign fheep, Spanifh and others, which 
are diftributed. among the farmers to improve the Danifh 
breed. In the beginning of the year 1800, there were at 
Efferum 652 choice fheep, of which 223 ewes, and 33 
rams, were Spanifh of the beft Merino breed. Catteau 
Tableau des Etats Danois, vol.,ii. p. 147. 
ESSES, in Military Language, are fixed to draught 

chains, made in the form of an S; one end of which is 
faftened tothe chain, andthe other to hook to the horfe’s 
harnefles, or to a itaple; they ferve. likewife to lengthen 
and piece chains together. 
ESSEX, in Geography, the name of one of the Englifh 

counties, which has for its boundaries the German ocean and 
river Chames tothe eatt and fouth ; the counties of Suffolk 
and Cambridge to the north; and thofe of Middlefex and 
Hertfordthire on the weft, The area of land thus encom.‘ 
paifed meafures about fixty miles in length from eat to welt, 
by fifty from noith to fouth: its circumference being about 
2-5 miles. It is-divided into 20 parts, of which fourteen ave 
hundreds, five halfhundreds, and onearoyal liberty. Thele 
are fubdivided into, about 400 parithes and townfhips, and 
twenty-five towns; containing, according to the late off+ 
cial report, 39,398 houfes, and 226,437 inhabitants. When 
the. Romans. invaded Britain, this diltriét, with that now 
denominated Middlefex, were inhabited by a clals or tribe 
of the Britons, called Trinobaates, or Trinovantes, who 
pofleifed, according to Cafar, aud fome other ancient wri- 
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ters, twa confiderable cities or fortified towns ; one, the fite 

of modern London ; and the other, that of Colchefter in this 

county, This tribe was the firlt to {ubmit to and become 

vaffals to the Romans, who, to keep them in fubordination, 

eftablifhed five military ftations within this diltri€t. ‘Thefe 

were Durolitum, Czfaromagus; Canonium, Camalodunum, 

and Ad Anulam. Thefe tations were all feated on the read 

which formed the fifth Iter from Londinium to Venta Iceno- 

rum, Caftor in Norfolk. <Camalodunum was unqueftion- 

ably the principal’flation in Effex, and though its fite has 

been much contefted by different writers, an attentive exami- 

nation of the feveral places afligned, combined with a 

knowledge of the antiquities difcovered in the vicinity of 

cach, will admit little doubt of Colchefter being the real 

fituation. Effex formed a feparate and diftinét kingdom dur- 

ing a certain period of the Saxon Heptarchy, and was 

called Ealt-Seaxa; but the times of its eftublifhment and 

termination are not precifely authenticated. ‘Turner flates 

that this diftrift, and Eaft Anglia, were originally occupied 

by the Saxons at nearly the fame period ; and that Erken- 

avin was the firft king of the former ; commencing his reign 

in 527, and dying in 587. L 
By the Domeiday-book it appears, that ninety land-own- 

ers of this county were deprived of their lands by the Con- 

queror, during whofe reign the whole civiland ecclefiafti- 

cal eftablifhment of the kingdom, and of each county, un- 

derwent very contiderable changes. Effex was now govern- 

ed and tyrannized over by Norman barons, who conitruted 

caftles on ‘their eftates to fecure themfelves, and to awe 

their dependant vaffals. In the civil wars between the 

houfes of York and Lancatter, and in thofe of Charles’s time, 

this county fuffered greatly from the interference of the De 

Vere’s in the former, and during the long fiege of Colchetter 

inthe latter. Formerly there were twelve caftles, or forti- 

fied buildings in this county; two of which, Landguard 

fort, and Tilbury fort, were denominated royal cattles, as 

built for national fecurity: the others were baronial refi- 

dences, viz. Colchefter, Hadleigh, Canfield, Hedingham, 

Clavering, Raleigh, Ongar, Plefhy, Stanftead-Montfichet, 

and Walden. “Ihefe formidable fortreffes, though once 

the pride of the nobility, and the terror of the peafantry, 

are moftly rafed to the ground; the only parts remaining 

being their high keeps and wide foffes. At Colchefter, 

Hadleigh, Hedingham, and Walden, fome parts of the 

walls fill -remain.. Effex compofes part of that tract of 

country on the eaftern fide of England which forms the 

largeft conne¢ted {pace of level ground in the whole sfland ; 

not one lofty eminence or rocky ridge being found in feve- 

ral contiguous counties. ‘The furface of Effex is not, how- 

ever, totally flat, having many gentle hills and dales ; and 

towards the north-weft, whenee moft of the rivers proceed, 

the country rifes, and prefents.a continued inequality of fur- 

face. The moft level traés are thofe of the fouthern and 

eaftern hundreds. The fea-coaft is broken into a feries of 

iflets aud peninfulas, deeply cut in by arms of the fea, and 

* exhibiting evident tokens of the force and effects of that 

reftlefs element. Extenfive falt marfhes border moft of the 

coat, the greater part of which is proteéted by embank- 

ments. The-banks of the “Thames, and the lower part 

near the fea, are likewife low and marfhy. This county 

lies under a-proverbial imputation of being particularly un- 

healthy ; ‘but this charaéter can only apply to a {mall part 

of it; asthe middle and northern diftriats are juftly noted 

for a dry foil, anda wholefome clear air. That part known 

by the name of the hundreds of Effex, bordering on the 

fouth coatt, from its low and marfhy dituation, and expofure 
az 

to.the eafterly winds and fea fogs, is certainly inimical te 
health, and many intermitting fevers proceed from thefe 
caufes. 

The principal produétions of this county are wheat, bar- 
ley, oats, beans, peas, turnips, tares, rape, muflard, rye- 
grafs, and trefoil. Many diftriéts on the eaft fide are ex- 
tremely productive; wheat is not unfrequently found to 
rife to a load an acre ; oats, (particularly the Poland,) to 
eleven or twelve quarters; beans and other corn in propor- 
tion. Among the more rare plants cultivated in Effex, are 
thofe of coriander, teafel, and carraway ; many acres are 
alfo appropriated to the produce of hops, and various horti- 
cultural plants and roots. The latter are confined to the 
vicinity of large towns, and to the lands adjoining to the 
metropolis. Almoft every f{pecies of foil iz to be found 
within the limits of Effex, from the moft ftubborn to the 
mildeft loam, The north-weft fide is charaéterized by a 
chalky fubftratum ; but the eaft and fouth fides abound 
with marfhy and boggy land, having abundance of gravel 
intermixed. Of wafte lands and foreits, Mefirs. Griggs 
(in their ** General View of the Agriculture of Effex,’’) 
computed the county to contain fifteen thoufand acres; the 
greater part of which, they obferve, is capable of producing 
corn, Since their report, however, many diftriéts have 
“been inclofed and cultivated. Though Effex is not highly 
celebrated for its dairies, yet thofe in the parith of Epping 
and its vicinity are famous for the richnefs of their cream and 
butter. The butter is moftly fent to London, where it 
bears a high character and price. Few counties have lefs 
minerals than “Effex ; which is alfo nearly exempt from 
quarries, or any mafs of recks. In confequence, the houfes 
are almeft wholly built with brick ; and many of them are 
fingular and curious fpecimens of brick-architeéture. In 
conftru@ting the caitles, the monaftic buildings, and many 
of the old manfion-houfes, the builders have endeavoured te 
render them not only durable monuments of their fkill, but 
alfo examples of their tafte, difplayed by a variety of orna« 
ments in the cornices, doors, pilafters, and particularly in 
the chimnies. . Some mineral waters-rife in the county, but 
few have obtained much repute; that of Tilbury is occa- 
fionally reforted to, and found to be impregnated with fome 
earthy and muriatic falts. 

The principal rivers, properly belonging to this county, 
are the Colne, the Blackwater or Pant, the Clelmer, the 
Crouch, the Ingerbourn, the Roding, andthe Cam. Befides 
thefe, Effex partakes of other rivers, which ferve as natural 
boundaries, and irrigate and fertilize its land: thefe are the 
Thames, the Lee, or Lea, the Stort, and the Stour. 

In the early periods of our hiftory, it is reafonably pre- 
fumed, that the whole, or the greater part of Effex, was one 
extenfive foreft. During the Britifh and Roman govern- 
ments, many parts muft have been cleared for Eations, 
roads, and cultivation; yet in the time of king Stephen it 
appears that the principal portion of the county was either _ 
forelt, or fubje& to foreft laws. In his reign, however, a 
large tra in the north-eaft part of the county was difaffo- 
refted, and cultivated ; and the remaining part, north of 
Stane-ftreet, was difafforefted by king John. Henry the 
Third, in the twelfth year of his reign, directed perambula- 
tions to be taken of Waltham foreft, in order to afcertain its 
extent and value; and about the fame time had large trads 
cleared for the plough. This judicious plan was purfued by 
Edward the Firft, in the twenty-fixth and twenty-eighth 
years of his reign: yet much foreft land ftill remained; — 
and Paul, vifcount Bayning, with many other gentlemen — 
of the county, purchaied of the crown, and ae 
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feveral parts of it. Thefe proceedings, combined with the 
more equitable decifions of fubfequent monarchs, occafioned 

the forefts to contraét their boundaries, and be lefs injurious 
to the public. While the foreits continued in the crown, 
and were under the local government of arbitrary forefters 
and ftewards, the fubject, whofe eflate was contiguous, 
fuffered repeated oppreffions. The grievance was partly 

_redreffed in the perilous reign of king John, when the barons 
-compulfively procured from that monarch the ‘ Charter of 
_Forefts,”’ by which many of thefe royal diftri&s were dif- 
afforefted, and {tripped of their oppreffive privileges ; while 
more lenient regulations were adopted in the government 
of thofe that remained. The forefts of Epping and Hai- 
nault {till retain the name, and fupport a few deer, &c. The 
office of chief forefter for Effex was deemed highly honorary, 

and was generally beftowed on fome iNluitricus perfon. 
The ftewardhhip was alfo an office of great confequence, 

and was ufually enjoyed by fome of the nobility. It con- 
tinued in the De Veres, earls of Oxford, for many genera- 
tions, but was taken from them by Edward the Fourth, on 

account of their adherence to the Lancaftrian party. On 
the acceffion of Henry the Seventh, it was reftored by grant 
to John, earl of Oxford. The fteward had power to fub- 
dtivute a lieutenant, one riding forefter, and three yeomen- 
forefters, in the three bailiwicks of the foreft. He alfo had 
many lucrative privileges, and was keeper of Havering at 
Bower, and of the houfe and park there. 

Previous to the diffolution, Effex contained forty-feven 
religious houfes: of thefe, two were mitred abbies; fix 
common abbies ; twenty-two priories ; three nunneries ; 
three colleges; two preceptories of templars; and nine 
hofpitals. / 

Effex is included in the diocefe of London, and contains 
three archdeaconries and fifteen deaneries ; it returns eight 

_ members to parliament, viz. two for the county, two for 
Malden, two for Harwich, and two for Colchefter ; it is in 
the home circuit ; pays twenty-four parts of the land-tax, 
and fupplies 960 men for the militia. 

Essex, one of the moft populous and beft cultivated 
counties in Maflachufetts, in the United States of America; 
bounded N. by North Hamphhire, E. and S. by the ocean, 
and the town of Chelfea in the county of Suffolk, and W. 
by Middlefex county; 38 miles long and 25 broad; of a 
triangular fhape, Chelfea being the acute point. It is fub- 
divided into 22 townfhips, containing 7644 houfes, and 
41,196 inhabitayts, about 135 to each {quare mile. The 
firft fettlement in Maffachufetts proper was made in Salem, 
the capital of this county, in 1628, and it was made a 
fhire in 1643, being one of the three into which the colony 
wwas divided. Effex county pays about jth part of the 
flate-tax, elects fix fenators for the government of the 
commonwealth, and two reprefentatives in the legiflature of 
the United States. The principal towns are Salem, New- 
bury-port, Gloucefter, Marblehead, Beverly, Newbury, and 
Ipfwich ; and in it are two academies, one at Byefield, and 
another at Andover. ‘The face of the county is agreeably 
variegated with hills, vales, plains, and woods ; the land is 

nerally fruitful, but more fuited to the culture of 
cies than moft other parts of the ftate; it has quarries 
of marble and limeftone, and the coaft is indented with a 
number of good harbours. The north part of Effex county 
is interfeéted by Merrimack river ; and between it and the 
North Hamphhire line is a {trip of land three miles wide, 
divided into the towne of Methuen, Haverhill, Almfbury, 
and Salifbury, containing 1429 inhabitants. he chief 
land on the coaft of this county is Plum ifland, 

Essex, a county in Upper Canada, bounded on the E. 
Vor. XII, ins 
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by the county of Suffolk, on the S. by lake Erie, on the 
W. by the river D’Etroit to Maifonville’s mill, thence by 
a line running parallel to the river D’Etroit and lake 
St. Clair, at the diftance of four miles, till it meets the 
river Thames, and thence up the faid river, to the N.W. 
boundary of the county of Suffolk. This county fends one 
reprefentative to the provincial parliament. 

Essex, a county in Virginia, bounded E. and N.E. by 
Rappahannock river, which divides it from Richmond 
county ; about 55 miles in length and 12 in breadth, and 
containing 3741 free inhabitants, and 5767 flaves. 

Essex, a county in New Jerfey, fituated in the eaftern 
part of the ftate, and feparated from Staten ifland by New- 
ark bay. It is about 25 miles in length and 16 in breadth, and 
has three townfhips, viz. Newark, Elizabeth-town, and Ac- 
quackanack, containing 22,269 inhabitants, of whom 1521 
are flaves. The foil is fertile, and its produétions find a 
ready fale in the city of New-York. This county com- 
prehends feven Prefbyterian churches, three for Epifcopa- 
lians, one for Anabaptifts, and two for Dutch Calvinifts. 

Essex, a county of New-York, having on the north 
Clinton county, on the fouth Wafhington county, and on 
the eaft lake Champlain, which feparates it from Vermont. 

Essex, a county in Vermont, bounded N. by Canada, 
and E. by Conneéticut river, containing 1429 inhabitants. 

Essex, a townfhip in Chittenden county, in Vermont, 
containing 729 inhabitants, and lying between Jericho on 
the S.E. and Colchefter on the N.W. 

Essex Valley Mountains, mountains of the ifland of 
Jamaica; ro miles $.S.E. of Lacovia. 
ESSEY, a town of France, in the department of Orne, 

and diftrict of Alengon; 3 leagues N.E. of Alengon. 
ESSLISORS. See Exrsors. by 
ESSOIGN, or Essorn, in Law, an excufe for him 

who, being fummoned to appear and anfwer to an ation 
real, or to perform fuit to a court baron, &c. cannot attend, 
becaufe of fome legitimate hindrance. 

The word is formed of the French effoine, or exoine + 
and that from the barbarous Latin effonia, or exonia, which 
fignifies the fame. 

The caufes that ferve to effoin, are various; yet they may 
be reduced to five heads. The firlt is, effoin de ultra mare, 
when the party is beyond fea; by which the defendant 
fhall have 40 days: the fecond, de Terra Sanda, when on 
an expedition in the Holy Land, and the defendant fhall 
have a year and a day; the third, de malo veniendi, when 
he is infirm of body, and cannot come ; which is alfo called 
‘the common effoin; the fourth, effoin de malo lei, 
when the defendant is fick a-bed, and may by writ be 
viewed by four knights; the fifth, de fervitio regis, when he 
is in the king’s fervice. Befides thefe, there are feveral 
other excufes to fave a default in real ations, as conftraint 
of enemies, floods of water, kc. 2 Co. Inft. 125. 

Essoicn day of term, is the firft day of that term 
when the court fits to take effoigns, or excufes, for fuch as 
do not appear according to the f{ummons of the writ; +. ge 
the oétave of St. Hilary, or the eighth day inclufive after 
the feaft of that faint; which falling on the 13th of January, 
the o€tave, therefore. or firft day of Hilary term, is the 20th 
of January. But the perfon fummoned hath three days 
grace beyond the return of the writ, in which to make his 
appearance ; and if he appear on the fourth dzy inclufive, 
the quarto die po/l, it is \uflicient. 

Essoiex de malo ville, is when the defendant is ia 
court the firft day, but gone without pleading ; and being 
afterwards furprifed with ficknefs, &c. cannot attend, but 
fends two efloigners, who openly protaft in court that. 
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he is detained by ficknefs in fuch a village, that he cannot 
come pro /ucrari et pro perderes and this will be admitted : 
for it tieth on the .plaintiff to prove, whether the effoign is 
true or not. 

Essoicns, Clerk of the. See Crerk. 
ESSOMMES, in Geography, a imall town of France, in 

the department of the Aifne, on the river Marne ; 3 miles 
S.W of Chateau Thierry. 
ESSONE, a river of France, in the department of Seine 

and Oife, which has its fource near Pithiviers in the foreft 
of Orleans, flows by Ferté Alais, receives the Juine near 
Saint Vrain, 3 miles above Villeroi, and falls into the Seine 
near Corbeil. It has lately been rendered navigable. 
ESSCNNE, a fmail town of France, in the department 

of Seine and Oife, near the viver Effone, 24 miles S. of Paris, 
and 24.miles N. of Fontainbleau, remarkable for its manu- 
faGiures of gunpowder and of writing paper. 
ESSORANT, from the French eforer, to air, in order 

to dry, in Heraldry, a term ufed to exprefs a bird ftanding 
on the ground with the wings expanded, as if it had been 
wet, and were drying itfelf. 
ESSOYES, in Geography, a {mal! town of France, in the 

department of the Aube, chief place of a canton in the 
diftri& of Bar-fur-Seine, with a population of 1585 indi- 
viduals, 15 miles S.W of Bar-fur-Anbe. Its canton con- 
tains 26 communes, and 11,655 inhabitants, on a territorial 
extent of 375 kiliometres. 
ESTABLISHMENT of Dower, in Law, is the affur- 

ance or {ettlement of dower made to the wife by the huf- 
band on marriage ; and affignment of dower fignifies the 
fetting it out by the heir afterwards, according to the 
eftablifhment. See Dower. 

EstasiisumeEnt of Religion. See Rericion. 
ESTACHE, is ufed in our Old Writers, for a bridge 

or ftank of {tone and timber. - 

ESTAFFLISCHEN, in Geography, a town of Poland, 
in the palatinate of Kalifh; 14 miles N.E. of Kalifh. 
ESTAFORT, a town of France, in the department of 

the Lot and Garonne, and diftriG of Agen; 3 leagues S. 
of Agen. 
ESTAGEL, a town of France, in the department of the 

Eaftern Pyrenées ; 34 leagues N.W. of Perpignan. 
ESTAGNAG, a {mall town of France, in the depart- 

ment of the Charente; 33 miles E. of Angouléme. 
ESTAIN. See Erain. 
ESTAING, a fmall town of France, in the department 

of the Aveyron, chief place of a canton in the diftriét of 
Efpalion, with a population of 1075 individuals. It is 
fituated 18 miles N. of Rhodéz. Its canton contains 12 
communes and 6700 inhabitants on a territorial extent of 
195 kiliometres. 
ESTAIRE, a {mall town of France, in the department 

of the North, on the river Lys, between Merville and Ar- 
menticres ; 15 miles W..of Lille. 
ESTAMBOLIC, or Isramsor-Antir, a town of 

Arabia, inthe fheriffal of Mecca, near the coalt of the Red 
fea; 180 miles N.N.W. of Medina. 
ESTAMPES. See Erampres. 
ESTANDARD. See Sranparp. 
ESTANFORDE, in Geography, a town of Flanders ; 

12 miles S.W. of Ypres. 
ESTAPA, or Israro, atown of North America, in 

Mexico, and province of Tabafco, fituated on a river of the 
fame name ; 10 miles S.W. of Villa Hermefa. 

ESTAPLES. See Erarres. - : 
ESTAPO, a ftrong town of America, in New Spain, 

inhabited by Spaniards and native Americans, fituated at 
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the mouth of the river Tlaluc. N. Iat. 17° 30!. W. ia 
103° 5!. Lee ‘ 
ESTARREJA, a town of Portugal, in the province of 

Beira; 18 miles S. of Oporto. J 
ESTATE, in Law, the title or intereft which’a man 

hath in lands or tenements, &e. An eftate in lands, tene= 
ments, and hereditaments, fignifies (fays judge Blackftone)) 
fuch intereft as the tenant hath therein; fo that if a man 
grants all Ais fate in Dale to A. and his heirs, every: thing 
that he can poffibly grant fhall pafs thereby. (Co. Litt, 
345.) tis called in Latin /fatus, fignifying the condition 
or cirenmftance in which the owner itands with regard to 
his property. For afcertaining this with accuracy, eflates 
may be confidered in a three-fold view: firft, with regard 
to the quantity of interef? which the tenant has in the tene- 
ment; fecondly, with regard to the time at which that 
quantity of intereft is to be enjoyed ; andj.thirdly, with re- 
gard to the number and connexions of the tenants. 

I. The quantity of intereft which the tenant has in the 
tenement is meafured by its duration and extent. Thus, 
either his right of poffeffion-is to fubfift for an uncertain 
period, during his own life, or the life of another man ; to 
determine at his own deceafe, or to remain to his defcendants: 
after him ; or, it is circumfcribed within a certain number 
of years, months, or days; or, laftly, it is infinite and un- 
limited, being vefted in him and his reprefentatives for ever, 
This occafions the primary divifion of eftates, into fuch as. 
are freehold, and fuch as are le/s than freehold. See Free- 
HOLD. : 

Eftates of freehold, underftood as they are defined under 
that article, are either eftates of inheritance, or eftates not 
of inheritance. The former are again divided into inherit- 
ances abfolute or fee-fimple, and inheritances /imited, one 
fpecies of which is ufually denominated fee-tail. See Fez, 
FrE-stmPLe, and FEE-TAIL. 

Of eftates of freehold, not of inheritance, but for life only, 
fome are conventional, or exprefsly created by the aéts of the’ 
parties ; others are merely /ega/, or created by conftruction 
and operation of law. As te eftates for life, exprefsly created 
by deed or grant ; fee Lirz-estrate. As to the eftate of 
tenant in tail after poffibility of iffue extin@& } fee Tarv and 
Fer-rary. As to tenant by courtefy, and tenant in dower 5 
fee Tenant and Dower. j 

Of eftates that are lefs than freehold, there are three forts; 
viz. 1. Eftates for years; 2. Eftatesat will; 3. Eftates by 
fufferance. For the two former, fee Lease; and for the 
latter, fee SUFFERANCE. 

Befides the feveral divifions of eftates above enumerated, 
in point of intereft, there is another fpecies which is called 
an eitate upon condition ; being fuch whofe exiftence depends 
upon the happening or not happening of fome uncertaia 
event, whereby the eftate may be either originally created, 
or enlarged, or finally defeated. (Co. Litt. 201.) Evtates 
upon condition are of two forts: 1. Eftates upon condition 
implied ; 2. Ettates upon condition expreffed : under which 
laft may be included, 3. Eftates held in wadio, gage, or 
pledge; 4. Eftates by /latute-merchant or ftatute-flaple 5 
5. Eftates held by e/egit. See thefe feveral articles. a 

II. Eftates, with regard to the time of their enjoyment, 
when the a€tual receipt of the rents and profits commences, 
may be confidered either in pofeffion or in expe@ancy ; as to 
eftates in poffeffion, fometimes called eftates executed, where= 
by a prefent intereft paffes to and refides in the tenant, not 
depending on any fubfequent circumftance or contingency, 
as in the cafe of eftates executory; all thofe above-men=-_ 
tioned are of this kind; but the doétrine of eftates in ex- 
peCtancy contains, fays Blackftone, fome of the nieeit 
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molt abitrufe learning in the Englith law, OF expeancies 
“theie are two forts ; oe created by the act of the parties, 
called a remainder ; the other by aé&t of law, and called a 
Treverfion. See Remainpex and Reversion, See alfo 
/Exxcurory Devi/e and Limrrarion, 
_ FIL. Eftates confidered with refpect to the number and 
eonnexions of their owners, or the tenants who occupy 
them, whatever be their quantity or length of duration, and 
whether they be in actual poffellion,or expectancy, may be 
~heldin four different ways : viz. in feveralty, in joint-tenancy, 
an coparcenary, and in common. See Srverauty, Joinr- 

phil Coparcenanry and Parceners, and Tenants 
in ommon. 
With regard to the title to eflates and the different modes 
of tenure; fee Tiris and Tenure. 

_ Effates are acquired divers ways, viz. by defcent from a 
father to the fon, &c. conveyance or grant from one man to 

another ; by gift or purchafe, deed, or will; anda fee. fimple 
#s the largeft eftate that can be in law. 1 Litt. 541. 

_ Eifates are real, of lands, &c. or perfonal, of goods and 
chattels ; otherwife diftinguifhed into freeholds that defcend 
to the heir, and chattels, which go to the executors. ‘The 
_ word eftate, generally, in deeds, grants, and conveyances, 
-<omprehends the whole, in which the party hath an interett 
or property; and will pafs the fame. 3 Mod. 46. 

Estare, additions of. See Appition. 
_ Esrare, bafe. Sce Base. 

Esrare, gue. See Que cflate. 
Estate, or fimple Srate, denotes alfo the empire, king- 

dom, provinces, or extené of lands under the government of 
_ any fovereign. 
_ The eftates of the grand feignor, of the king of Spain, 

_ &c. are very extenfive ; thofe of the king of France were be- 
fore the revolution compact, and well peopled. Italy was 
formerly cantoned out into a great number of petty fates. 
We fay, minifters of eflate, fecretaries of ftate, &c. 
Estate, or State, is alfo generally applied in the fame 
fenfe with clafs or order ; thus, the lay part of his majefly’s 

_ fubjeés, or fuch of the people as are not comprehended un- 
der the denomination of clergy, may be divided into three 
diftin& eftates or ftates, the civil, the maritime, and the 
military. See each,term. 

Esrare is more particularly applied to the feveral ranks 
or claffes of a people aflembled together, for concerting 
_ meafures, reforming public abufes, or compofing the difturb- 
ances of a ftate. In England, the three eftates, viz. king, 
lords, and commons, meet ordinarily in parliament. See 
 Paruiamenr. 
+ Estrares General. 
~~ Esrares of Holland. 

ESTAVAYER, in Geography, a {mall town of Swit- 
- zerland, in the canton of Fribourg, pleafantly fituated on 
the eaftern fhore of the lake of Neufchatel, N. lat. 46° 
he . 

~ ESTE, atownof Italy, inthe Paduan; 11miles $.S.W. 
of Padua. : 
~ ESTELLA, a handfome manufacturing town of Spain, 
in Navarre, with an univerfity in its neighbourhood, founded 
A.D. 1565. It contains feveral churches and convents, 
and 4500 inhabitants, defended by a cattle, fituated in a 
‘plain, watered by the rivers Ega and Ureder; 6 leagues 
WW. of Pampeluna, The environs of this place are agree- 

able and fertile. 
* ESVELMUR, atown of Afiatic Turkey, in the pro- 
“Vince of Caramania; 120 miles S. of Cogni. 
 ESTENIDE. See Exsenipe. . 
_ ESTEPA, a town of Spain, in the province of Seville, 

See Srares General, &c. 

s 

or, according to fome geographers, in that of Granada, ce. 
lebrated for its olives and oil; 15 miles S. of Ecija. 
ESTEPONA, a {mall fifhing town of Spain, fituated 

near the coalt in the province of Granada, between Gibral- 
tar and Marbella. Jis territory furnifhes abundance of 
wine. 
ESTERLING, or Easrertinc. See Srereuinc. 
ESTERNAY, in Geography, a fimall town of France, in 

the department of the Marne, chief place of a canton in the 
diftri& of Epernay, with a population of 835 individuals. 
Its canton has 23 communes and 6498 inhabitants, upon a 
territorial extent of 325 kiliometres. 

ESTETE’,, in Heraldry, is ufed by the French to fignify 
a beaft whofe head has been, as it were, torn off by-force, 
and, confequently, the neck left rough and tugged ; in con- 
tradiftinétion to deffait, or decapité, where the neck is left 
{mooth, as if the head had been cut off, 
ESTEVE, M. in Biography, a writer on the theory of 

mufic, or rather of found or harmonics. He has attacked 
the demonttration of the principles of harmony by Ra- 
meau, in which M. Laborde allows him to have reafon on his 
file: however, as he does not build his feale by the triple 
progreflion of Pythagoras, in the way which the abbé Rouf- 
fier preferib-s, and without which feries of perfect fifth he 
thinks there never was nor ever can be any mafic fit to be 
heard, M. Eiteve has not been honoured with the feal of 
Mefirs. Laborde and Rouflier’s approbation. He has, how- 
ever, explained the caufe of more and lefs perfection in con- 
cords, from the coincidences of vibration, which has been 
known ever fince the time of Galileo, (fee Basse fonda- 
mentale), but never fo clearly explained in Trance. 
ESTHER, acanonical book of the Old Teftament: de- 

nominated from a celebrated Jewifh captive of that name, in 
Perfia, whofe beauty preferred her to the bed of Ahafuerus 
(fuppofed by fome to have been Darius Hyftafpis, by others 
Xerxes, but probably Artaxerxes Longimanus, though 
Jacob. Capellus makes him to be Ochus, called in Perfia 
Achafch-Verofh), and the throne of Perfia; and who, in 
that quality, faved her countrymen, the Jews, from the 
death to which Ahafuerus had doomed them, by the coun- 
fels of his favourite Haman; who withed thus to be revenged 
on Merdecai for withholding from him that refpe& to which 
he conceived himfelf entitled. Mordecai informed the queen 
of the danger to which her nation was expofed; and in- 
duced her to wait upon the king, and invite him and Haman to 
a fumptuous banquet which fhe had prepared. Haman 
was puffed up with this high honour, and thought himfelf 
fure of -accomplithing his ample fcheme of vengeance. 
During the interval, the king chanced to read the public 
records, which reminded him of Mordecai’s having difco- 
ered a confpiracy that had been formed againit him. 
Determined to diftinguifhh him by fome fignal token of 
favour, he ordered Flaman to conduct Mordecai in triumph 
through the city. The queen having difcovered to Ahafue- 
rus, that fhe belonged to the Jewith nation, intreated 
juttice againft Haman on behalf of her people, for the 
deflruéticn of whom he had obtained the king’s decree, 
Ahafuerus ordered Haman to be hanged on the gallows 
which he had ereéted for the execution of Mordecai; revoked ' 
the decree iffued forth againfl the Jews, and granted 
another, by which he permitted them to avenge themfelves 
on their enemies on the day appointed. After the death of 
Haman, the king beltowed his eftates upon Mordecai, and 
admitting him into his confidence, as the acknowledged 
uncle of the queen, advanced him toa flation of high office 
and truft in his court. : The hiftory of this tranfaétion makes 
the fubjeét of the book of Efther, Biller was of the tribe 
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of Benjamin, and & defcendant from one of thofe families, 
which had been carried into captivity by Nebuchadnezzar, 
king of Babylon, and afterwards fettled in the city of 
Shufhan. She was the niece of Mordecai, and her Jewith 
name was * Hadaffeh.”? 

The critics are divided about the author of this book; 
St. Epiphanius, St. Auguttine, and Ifidore, attribute it to 
Ezra; but Enfebius will have it to be of a later date. 
Some alcribe it to Joachim, high prieft of the Jews, and 
grandion of Jofedek ; others will have it compofed by an 
afflembly, or fynagogue, of the Jews, to whom Mordecai 
wrote letters, informing them of what happened, E/ith, 
ix. 29. 

But the generality of interpreters, Hebrew, Greek, 
Latin, &c. afcribe the book to Mordecai himfelf; Elias 
Levita, in his Maff. Hamum. pref. 3. mentions this opinion 
as unqueltionable, 

It is chiefly founded on that paflage, chap. ix. ver. 20. 
where it is faid, that ‘* Mordecai wrote thefe things, and 
fent letters unto all the Jews, that were in all the provinces, 
&c.”? It is alfo fuppofed that queen Either herlelf might 
have fome fhare therein ; it being expreffed in the fame chap- 
ter, ver. 29. that Efther and Mordecai wrote a fecond 
letter, by the king’s authority, to ordain the folemnizing 
a yearly feaft, called purim, that is, day of lots, in comme- 
moration of the Jews being delivered from the lots, or 
fortes, whereby they had been condemned. 

Some will have this book to be deuterocanonical, or apo- 
eryphal; others contend for its being canonical, as far as 
chap. x. ver. 3. inclufive ; and all the reit denterocanonical, 
Of this fentiment are, St. Jerome, De Lyra, Dionyiius 
the Carthufian, Cajetan, and others. The council of Trent 
turned the {cale for its being canonical throughout ; fo that 
the matter is determined for the Catholic countries. 

But the Protetftants retain the old opinion, and only a¢mit 
‘it as far as the third verfe of the tenth chapter; the reft, to 
the end of the fixteenth chapter, is thrown among the apo- 
eryphal books. See Canon aud ApocryPHa. 

Esruer Town, in Geography, a town of America, in 
the county of Lancafter, and ftate of Pennfylvania, 
fituated on the eaft bank of the Sufquehannah river, a little 
N.°of Harrifburg. 
ESTHIO'MENOS, (from :090, to eat,) in Surgery, 

the difeafe called herpes exedens. Alfoany obftinate ulcer, 
which continues to eat away the parts. 
ESTHONIA, in Geography, is the ancient name of 

the Roffian government of Reval, on the fouthern coait of 
the gulf of Finland, over-againft Finland Proper. In the 
year 1386 Efthonia was fold to the Teutonic order, and 
tormed a part of Livonia; with which, after a feparation of a 
hundred years, when it was under the dominion of Sweden, 
it was united to the Ruflian territory. 

Not only the government of Reval, but alfo the greater 
part of Livonia, or five circles of the government of Riga, 
are inhabited by Efthonians. In the former they probably 
amount to 180,000, in the latter to 257,000 individuals. 
The language, manners, complexion, dwellings, and huf- 
bandry of the Efthonians prove their relationfhip to the 
Finns, who are one of the moft far fpread nations of the 
globe, extending from the fhores of the Baltic to the re- 
moteft confines of Afia. In the Ruffian annals, where 
they a@t a confiderable part, as they, in common with the 
Novgorodian Slav:, founded the Ruffian ttate, the Efthonians 
are called Z/chudes. ‘Tooke’s View of the Ruffian Em- 
ire, vol. i. 
ESTIBA, Esise, in Antiquity, folemn facrifices to 

Veita, called in Greek sriz, of which it was unlawful to 
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carry any away, or communicate any part to any befide the 
worfhippers. Potter, Archzol. Gree, lib. it, cap. 200 
tom. 1. p. 396. 
ESTIATORES, E¢.zzop::, among the Athenians, pere 

fons appointed by lot to provide an entertainment for the 
whole tribe. Befides thote appointed by lot to this office, 
others voluntarily undertook it to ingratiate themfelves. 
Potter, Archxol. Grec. lib. i. cap. 15. tom. i. p. 86. 
‘ESTIMIONE, in Natural Hiffory, a name by which 

fome call the harmefion. 
ESTISSAC, in Geography, a {mall town of France, in 

the department of the Aube, chief place of a canton in the 
diftrict of Troyes, with a population of 1255 individuals, 
Its canton has 608g inhabitants, difperfed in 190 communes, 
ona territorial extent of 200 kiliometres.—Alfo, a {mall 
town of France, in the department of the Dordogne, 18 
miles N. E. of Bourdeaux. 
ESTIVAL, a town of France, in the department of 

the Vofges, and, diftri& of St. Diey; 2 leagues N. of St. 
Diey. 

Estivau occident. 
Estivat orient. See Or1ENT. 
Estivat folflice. See fistivar, and Sousrice. 
ESTIVAREILLES, in Geography, a town of France, 

in the department of the Allier, and diltri@ of Mohtlugon ; 
5 miles N. of Montlugon. 
ESTIUS, Wixu1am, in Biography, a learned Dutch 

divine, was born at Gorcum ia Holland in the year 1542. 
He received the early part of his education at Utrecht, and 
finifhed his ftudies in philofophy aid theology at Louvain, 
where he afterwards became an inftru@tor. In 1580 he was 
admitted to the degree of doétor in divinity, and was fuc- 
ceffively chofen profeffor of theology, in the univerfity of 
Douay ; fuperior of that feminary, and afterwavds its chan- 
cellor. _ He died in 1613 at the age of 71, while he was in — 
the difcharge of the various dutres of his laborious office 
at Douay, highly efteemed on account of his modetty, 
piety, and ative virtues. He had ever been indefatigable — 
in his ftudies, and zealous in premoting the interefts of 
thofe committed to his care. As an author his principal 
works are, “‘ Commentarii in omnes S$. Pauli et VII. Catho- 
licas A poftolorum Epittelas,” in two volumes folio. ** An- 
notationes in praeipua ac difficiliora S. Scripture Loca.” 
Another work is mentioned with much applaufe, it isa 
difcourfe “Contra Avaritie Scientiz,” intended to expofe 
thofe who lock up their learning in their clofets, and refufe 
to communicate it to the public by ufeful writings, or to 
individuals by well-timed and feafonable advice. The 
writings of Eftius are recommended by Du Pin as exceed- 
ingly ufeful to young theologians in their enquiries after 
truth. Moreri. 
ESTOILE’. A crofs eftoilé is a ftar with only four 

long rays, in manner of a crofs; and accordingly broad 
in the centre, and terminating in fharp points. . 
ESTOILLE, Perer pz x’, in Biography, who flou- 

rifhed towards the clofe of the fixteenth century, was eduy 
cated to the profeflion of the law, and became grand au- 
diencer of the chancellery of Paris. He died in 1611, and 
after his death was publithed from his manufcripts “A 
Journal of the reign of Henry III.” which has paffed 
through many editions ; of thefe the laft was edited by the 
Abbé Lenglet du Frefnoiin 5 vols. 8vo, The fame learned 
editor gave to the public “ L’ Eftoille’s Journal of the reiga 
of Henry IV.” in four volumes, 8vo. This, as well as the 
other work, is enriched by fome curious pieces not to be 
found in the preceding editions. The ftyle and manner of 
thefe jouraals poffefs much fimplicity, exhibiting the air | 

truth, 

See OccIDENT. 
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truth, and affording a lively and accurate pi€ture of the 
times. Moreri. 

Estoittr, CLraupe DE x’, fon of the preceding, was a 
poet, and admitted a member of the French academy in the 
ear 1632. He was patronized as a dramatic writer by 
ichlieu, but his pieces were not well received by the pub- 

lic, though he is allowed to have had a talent at verfifica- 
tion, and a thorough knowledge of the rules of the ftage. 
He was a rigid cenfor of his own performances, and of 
thofe of others, and is faid to have occafioned the death of 
a young author by the feverity of his criticifm on a comedy 
ut into hishands. He died in 1652 about 50 years of age. 
¢e had obtained, and richly deferved, the charafter of an 

honourable and truly independent man. In the earlier part 
of life, though ill provided for with refpeé to fortune, he 
chofe to quit the capital with a wife whom he loved, rather 
than fubmit to the mearnefles which men of letters are too 
much inclined to practife in courting the opulent. Mo- 
reri. 
ESTOPPEL, formed of the French <fouper, oppilare, 

obflipare, to ftop, or block up, in Law, an impediment, or 
bar of action, arifing from a man’s own ad, or deed ; againft 
which aman is forbidden, by law, to fpeak, though it be 
to faythe truth. See Bar. 

Goddard defines an eftoppel to be any bar, or hindrance, 
to one to plead the truth; and extends it not only to the 
impediment given by his own aét, but by another’s alfo. 
There are three kinds of eftoppel ; viz. by matter of record, 
by matterin writing, and by matter in pais. 
ESTOVERS, is ufed by Braéton, (I. iii. tr. 2..c. 18.) 

for that fuftenance which a man, committed for felony, isto 
have out of his lands, or goods, for himfelf and his family, 
during imprifonment. 

In ftat.6 Edw. 1. it isufed for an allowance in meat, or 
cloaths. In fome manors the tenants have common of 
eftovers ; that is, neceflary botes, or allowances, out of 
the lord’s wood; in which laft fenfe, eftovers comprehends 
houfe-bote, hay-bote, and plow-bote; fo that if a man 
have in his grants thefe general words, “ de rationabili efto- 
verio in bofcis, &c.’’ he may thereby claim all three. 

Eftovers is alfo ufed for alimony, which if the hufband 
refufes to pay, there is, befides the ordinary procefs of ex- 
communication, a writ at common law, “ de eftoveriis ha- 
bendis,”’ in order to recover it. 
ESTOURMELLES, in Geography, a town of France, 

in the department of the North, and diftri€t of Cambray ; 
14 league E. of Cambray. 
ESTOUTEVILLE, a fmall town of France, in the 

department of the Lower Seine,12 miles N. of Caudebec.— 
Alfo, afmalltown of France, in the fame department, 15 
miles N. of Rouen. 
ESTRAC, in the Manege, fignifies a horfe that is light 

bodied, lank-bellied, thin flanked, and narrow-chefted. See 
Berry. 
ESTRADE, a French term, literally fignifying a pub- 

lic road, or highway. Hence the military phrafe, Lattre 
_ Peflrade, to beat the eftrade, that is, to fend fcouts, or 

horfemen to get intelligence, to learn the difpofitions of the 
enemy, and inform the general of every thing likely to fall 
in the way. An army never marches without fending bat- 
teurs d’eftrade on every fide. 

The word is formed of the Italian frada, ftreet, or road ; 
which is derived from the Latin firata, a paved ftrect. 
Some derive it from e//radiols, who were cavaliers anciently 
employed in beating the eftrade. 

“stRADE is alfo ufed for a little elevation of the floor of 
a room, frequently encompafled with an alcove, or rail, for 
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placing a bed in; and fometimes, asin Turkey, only cover. 
ed with fine carpets, for receiving vifitors of diftinction. 
ESTRADES, Goprrey Count of, in Biography, was 

at an early age deligned for the profeffion of arms, and 
ferved under prince Maurice in Holland, with whom he 
aéted as agent of the French court, and afterwards attained 
the high honour of marfhal of France. He was highly 
efteemed as a diplomatic charaéter, and in the year 1661 
went to England as embaflador extraordinary, where he 
maintained with fpirit the precedence of the crown of 
Franceto that ef Spain. In the following year he went to 
Holland in the fame charaéter, and concluded the peace of 
Breda. He was intrufted with the important negociation 
for a general peace at Nimeguen, and acquitted himfelf to 
the fatisfaction of all coucerned. He fuftainmed with high 
reputation various other diplomatic characters, and in 1685 
was nominated governor to the duke de Chartres, but died 
within a few months, at the age of feventy-nine. The count 
left behind him an abundance of MSS. concerning the dif- 
ferent negociations in which he had been engaged: from 
thefe, which confifted of twenty-two volumes folio, a col- 

leétion was publifhed in 1709, entitled «* Letters, Memons, 
and Negociations of the Count d@’ Eftrades.?”? An improved 
edition was publifhed in 1743 at the Hague, in g vols. 
12mo. 
ESTRANGEL, Estranaetvs, in the Syriac Gram- 

mar. Ejtrangel character, is a particular {pecies, or form, 
of Syriac letter; ferving as the majufcule letters in that lan- 
uage. 
Abraham Ecchellenfis takes the eftrangel character for 

the true ancient Chaldee charaéters ; andit is certain the 
Abyffinians, who call themfelves Chaldeans, {till occafion- 
ally ufe the eltrangel character, if we may credit Hettin- 
ger, in his Thefaur. Philol. p. 286. Bifhop Walton, in his 
Prolegomena, gives us an eftrangel alphabet. 
ESTRAPADE, inthe Maunege, is the defence of a 

horfe that will not.obey, but to get rid of his rider, rifes 
much before, and while his forehand is yet in the air, yerks 
furioufly with his hind legs, flriking higher than his head 
was before ; and during his countertime goes back rather 
than advances. 
ESTRAY, or Stray, Ggnifies any tame beait, or fheep, 

oxen, fwine, and horfes, or fwans, found within a lord- 
fhip,.and not owned by any man; in which cafe being 
cried, according to law, in the church, and two market- 
towns adjoining, if it be not claimed by the owner, within 
a year and a day, it becomes the lord’s of the foil where 
found. If the owner claims it within the year and day, 
he muft pay the charges of finding, keeping, and proclaim- 
ing; and he may feize it, without telling the marks, or 
proving his property, which may be done at the trial if 
contefted. If the beaft ftray within the year to another 
lordfhip, the firft lord cannot retake it. An eftray mutt be 
fed and kept, uninjured, and without labour, till it is re- 
claimed, or the limited time expires, 
ESTREAT, Exrtractum, in Law, is ufed for the 

true copy, or duplicate, of fome original writing, efpecially 
of amercements, or penalties, fet down in the rolls of a 
court, to be levied by the bailiff, or other officer, on every 
offender. Juftices, commiffioners, &c. are to deliver their 
eftreats into the exchequer yearly, after Michaelmas; and 
fines to have writs, which fhall be entered in the eftreat, in 
order as they are entered in the chancery rolls, &c. ftats. 51 
Hen, III. ftat. 5. 16 Edw. I]. All forfeited recognizances 
are to be firft eftreated in the exchequer by fheriffs of coun- 
ties ; on which procefs iffues to levy the Ecie to the ufe of 
the king. Stat. 22 and 33 Car. IJ, cap, 22, 

Sheriffs’ 
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Sheriffs’ eftreats muft be in two parts, indented and 
fealed by the theriff, and two juftices of peace ; who are to 
view them, and one of themis to remain with the theriff, and 
the other with the juftices, Stat, 11 Hen, Vil. c. 19. 
The eftreats of fines, at the quarter-feffions, are to be made 
by the juftices ; and to be double, one of which is to be de- 
livered to the fheriff by indenture. Stat. 14 R. IIL, c. 2. 
Fines; pofl-fines, forfeitures, &c. mutt be eftreated into the 
exchequer twice a year, on pain of so/. And officers are 
to deliver in their returns of eftreats upon oath. Stat. 22 
& 23 Car. II. c. 22. g4and 5 W. & M. c. 24. It is the 
courle of the court of B. R. to fend the eftreats into the ex- 
chequer twice a year, viz. on the lait day of the two iffuable 
terms; butin extraordinary cafes there may bea rule to ef- 
treat them fooner. 1 Salk. 45. 

Estreats, Clerk of the. See Crerx. 
ESTREES, Francts-Annisar D’, in Biography, was 

born in 1573, and educated for the church, in which he 
had the bifhopric of Noyon conferred upon him by Henry 
IV. at avery early age. When he was only twenty-one he 
refigned his ecclefiaftical preferment, on account of the 
death of his elder brother, and affiimed the profeffion of 
arms, in which he became diftinguifhed under the title of 
the marquis De Coevres. He was embaffador extraordina- 
ry to Switzerland and the princes of Italy, int614. He 
was ereated marfhal of France in 1626, and in 1630 fuccour- 
ed the duke of Mantua, who was befieged in his capital, 
In 1636 he was deputed embaffador extraordinary to Rome, 
a character in which he well fupported the honour and inte- 
refts of his crown in oppofition to pope Urban VIII., with 
whom, and the nephews of the haughty pontiff, he was con- 
tinually involved in quarrels. Fle was recalled by his own 
fovereign, which he confidered as an affront, and refufed to 
appear at court, to give an account of his condué. He 
died at Paris in 1670, at the great age of ninety-eight years, 
highly refpected by his countrymen. At the defire of car- 
dinal Richelieu, he drew up “ Memoirs of the Regency of 
Mary de Medicis,” which was publifhed -at Paris in 12mo. 
in the year 1660. ‘¢ A relation of the Siege of Mantua, in 
1620,” and “¢ An Account of the Conclave, in which Pope 
Gregory XV. was chofen in 1621,” have alfo been given 
to the public from his papers. Moreri. 

Estrrees, Cesar vd’, fonoft the preceding, was born in 
1628, and being brought up to the church, he was raifed 
tothe bifhopric of Laon in 1653. He was created cardi. 
nal by Clement X. in 1671 5 and at the death of that pon- 
tiff entered the conclave, and managed fo as to put off the 
“le&tion five weeks, till the arrival of the other French cardr- 
nals. He was fent into- Bavaria to negociate the marriage 
of the dauphin in 1677, and afterwards went to Rome, on 
other important and difficult bufinefs. He fupported the 
rights ofthe crown, and of the Gallican church in oppofi- 
tion to pope Innocent X¥., whom he prevented from pub- 
lifhing any a€vinfringing on both. He tefided many years at 
Rome, the fole refident on the part of Fraiice, and exerted 
much influencé at the ele€tion of fucceeding popes. On 
his teturn to France he was rewarded with the rich abbey 
of St. Germain des Pres, where he died in 1714, im his 
eighty-féventh yeat, greatly regretted, &c. leaving behind 
him a high chara@ter as a politician. Moreri. 

Esrrees-Saini-Denis; in Geography, a {mall town of 
France, in the dépattment of the Oife, c lace of a 
eatiton, inthe diftri& of Compieene, with a population of 
fo40 individuals. The canton thas a territorial extent of 
i530 kiliometres, with 20 communés, and 10,325 inhabit- 
ants: 
ESTREMADURA, i. e. Extrema Durit, aprovince of 
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Portugal, bounded on the north by Beira, on the eaft and 
fouth by Beira and Alentejo, on the welt by the ocean; ly- 
ing between 38° aitd 40° N. lat. and obliquely between 
7° yo! and 9° 30! W. long. ; being 140 miles from north 
to fouth, and 7o in breadth; containing 5,440 fquare 
miles, 8 jurifdi€tions, 400 parifhes, and 450,760 inhabitants. 
Several diftriéts of this province are abundantly fertile, yield. 
ing grain, wine, oil, and fruits. The whole couttry 1s ca- 
vered with flowers, and the bees produce a great quantity 
ofhoney. he manufaCure of falt affords one of the chief 
articles of commerce. The principal towns are Lifbon, 
Leiria, Abrantes, Pombal, Alcobaca, Setaval. Thomar, 
Santarem, Alanquer, Torres Vedras, Cintra, and Cafcaes ; 
and the chief rivers are the Tagus, or Tajo, and the Sador 
or Sado, fometimes called Cadaon and Caldgs 

Estremapura, a province of Spain, bounded on the N. 
by Leon; on the E.. by New Caftile ; on the S. by Andalu- 
fia; and on the W. by Portugal; lying between 38° and 
40° N. lat.; and between 7° 10' and 4° 40' W. long. : be- 
mg 140 miles from north to fouth, and 90 —1.0 from weft 
to eaft. This proviace was formerly a part of Portugal, 
but being feparated from that country, it is fometimes called 
Eftremadura of Caftile. It is traverfed by the rivers Gua- 
diana and Tajo, which divide it into three equal parts. In- 
terlected by ridges of hills, it abounds in grain, fruits, and ex- 
cellent pattures ; but good water is fearce,aad the air in fum- 
mer is exceedingly hot, infupportable to ftrangers, but to 
the natives not infalubrious. ‘The principal commerce con- 
fifts of cattle and fine wool ; and the hills are covered with 
oaks, the acorns of which feed large herds of fwine, that are 
black. The inhabitants are in general inclined to corpu- 
lency ; arfd are confidered as humane, affable, fincere, ftout, 
and brave.. The principal towns are Badajoz, Placentia, 
Coria, Albuquerque, Caceres, Truxillo, Merida, Montejo, 
Xeres de los Cavalleros, Ellerena, and Zafra; and the 
chief rivers are the Guadiana, the Tajo, and the Alagon. 

ESTREMERA, a town of Spain, in New Caftile ; 27 
miles S.E. of Madrid. : 

ESTREMOZ, a fortified ill-built town of Portugal, in 
the province of Alentejo, containing three churches, fix con- 
vents, two hofpitals, and 6500 inhabitants; pleafantly fi- 
tuated ona rifing ground in a fertile country; 7 leagues 
N.E of the capital ; and famous on account of a victory 
gained by the Portuguefe over the Catftilians, in the year 
1663. -In its vicinity there is excelleat marble. The 
country on the weft fide of the town is pleafant and well 
cultivated, abounding in orange gardens and laurels; but 
at fome diftance no traces of cultivation appear. This town 
has a manufature of beautiful earthenware. 

ESTREPAGNI.: See Erreracny. 
ESTREPEMENT, in Law, an impoverifhing or mak- 

ing of land barren, by continual plowing and fowing, 
without due manuring, reft, and other lmfbandry. { 

The word is derived from the French efropier, to maim 3 
orthe Latin extirpare, to extirpate, root up. 

Esrreremenr isalfo ufed for any waite, or fpoil, made 
by the tenant for life, upon lands or woods, to the prejudice 
of him in reverfion; as the cutting down of trees, or lopping 
them farther than the law allows, &c. 

EstrepemeEnr is alfo a writ which lies intwo cafes: the 
one, by the ftat. of Gloucefter, 6 E. I. c. 13, when a man 
having an attion depending, as a formedon, writ of right, 
or the like, fues to inhibit the tenant from making wafte 
during the fuit. . 7 

The other is for the demandant, who is adjudged to re- 
_cover feifin of the land in queftion ; and -before ae : 

7 
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for fear of wafte to be made till he can get poffeffion, fues 
out his writ, 
ESTRICH, or Ogsrricu, in Geography,a town of 

Germany, in the circle of the Lower Rhine, and eleétorate 
of Mentz on the Rhine; 14 miles W. of Mentz. 
ESTUCUA, a town of Mexico, in the province of 

Mechoachan; 58 miles W. of Mechoachan, 
ESULA, or Msutum, in Ancient Geography, a town of 

Italy, fituated on a mountain, near the ‘Tiber. 
Esuva, or M/ula, in Botany, a word faid to be of 

Avabian origin. See Evrnorsia L/ula, and Apocynum 
Venetum. 
ESULZ® Ranix, in the Materia Medica, the name of a 

root of a plant of the {purge kind, fometimes ufed in medi- 
eine. he root confifting of a cortical part, and an inner 
fticky one, the bark only is ufed ; and fuch fhould be chofen 
as is new dried, and of areddifh colour without and within, 
and fuch as, when held in the mouth, affords a very difagree- 
able tafte, with great acrimony. It is a very violent purge, 
and has-been faid to-have performed cures in dropfical cafes, 

_ when more gentle medicines have proved ineffectual. 
a good method to macerate it a day or two in vinegar before 
it is ufed. 
ESURIS, in Ancient Geography, a town of Spain, fup- 

pofed to be Xeres. ; 
_ _ESUS, or Hesus, in Mythology, a‘ deity among the 

Gauls, to which they facrificed after viGtory whatfoever came 
alive into their poffeffion. 
tars of this deity with the blood of their women and chiidren. 

. ESZEK, in Geography, a- town of Sclavonia, with a 
wooden bridge, built by the Turks over the Drave; 48 
miles W.N.W. of Peter-Waradin, and 80 N.W. of Belgrade. 
ETABLES, a town of France, in the department of the 

North Coatts, and diftriét of St. Brieuc ; 24 leagues N. of 
St.. Brieuc. 
ETAIN, or Esrain, a {mall town of France, inthe de- 

partment of the Meufe, chief place of a canton in the dif- 
trict of Verdun, 18 miles N.E. of Verdun. It has a popu- 
lation of 2300 individuals, and its canton comprifes 30 com- 
munes, with 7125 inhabitants, on a territorial extent of 
247% kiliometres. 
ETALLE, a {mall town of France, in the department of 

the Foréts, chief place of a canton in the diftri€t of Neuf- 
chateau, with a population of 1080 individuals. Its canton 
has a territorial extent of 280 kiliometres, and 13 communes, 
with 9013 inhabitants. 
ETAMPES, a {mall town of France, in the department 

of Seine and Oife, chief place of a diftriét of the fame name, 
with a population of 7786 individuals. It is fituated on the 
left bank of the river Juine, at the confluence of two other 
rivulets, 36 miles E. of Chartres, ; 45 miles N. by E. of 
Orleans ; and 40 miles S, of Paris. N. lat. 48° 25’. The 
eanton contains 14,187 inhabitants, difperfed in 15 com- 
munes, on a territorial extent of 192} kiliometres. 

Ais chief place of a diftri&, Etampes has a fub-prefeat, 
a court of juftice, and a regifter office. There are fome 
manufaétures of hofiery, woollen, and cotton yarn, and 
Teather. The flockings, in particular, are known in the 
French trade by the name of ftockings of Beauce, or Bas 
de Beauce, from the village where the beft are made, 

The foil of the diftrit of Etampes is fandy: it produces, 
however, fome wheat, rye, barley, oats, and hemp. There 
are a few vineyards and fome artificial meadows. The 
diftri&t contains 6 cantons, 111 communes, 13724 kilio- 
metres, and 58,890 inhabitants. : 
ETANGS, Les, a town of France, in the department 

of the Mofelle, and diftrict of Boulay ; 24 leagues K.N.E. 
of Metz. 

Tt, is» * 

They fometimes fprinkled the al-- 
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ETAPLES, or Esrapues; a {mall town of France, in 
the department of the Pas de Calais, chief place of a canton 
in the diftrict of Montreuil, with a population of 1360 indi- 
viduals, It is fituated at the mouth of the river Canche, 
which forms a {mall harbour, 12 miles N.E. of Boulogne, 
168 miles N. of Paris. N. lat. 50° 30’ 44". The cantoa 
contains 19 communes, and 7807 inhabitants, on a territorial 
extent of 2324 kiliometres, 
ETAPPE, in /Yar, an allowance of provifions and fo- 

rage made to the foldiers upon march through a king- 
dom, or province, to or from winter quarters. 

Hence, he that contraéts with the country, or territory, 
for furnifhing the troops in their march, is called etappier. 
ETARRY, in Geography, a town of Hindooftan, in the 

country of Bahar; 34 miles S.W. of Arrah. 
ETAULIERS, a town of France, in the department of 

the Gironde, and diftrit of Bourg; feven miles N. of Blaye. 
ETASAGGAH, a town of Hindooftan, in Bahar; 35 

miles S.E. of Bahar. 
ETAVERAM, a town of Hindooftan, in the Carnatic ; 

io miles E. of Coilpetta. 
ETAYA, a circar of Hindooftan, in the Soubah of Agra, 

bounded on the N. by Rohilla ; on the E. by the circar of 
Pattan, Canoge an Corah, and_on the S.W. by Jumna. 
Etaya is the capital. 
Eraya, a town of Hindooftan, in-the country of 

Agra, on the N.E. fide of the Jumnah, 52 miles S.E. of 
Agra. N. lat. 26° 45’. E. long. 79° 171. 
ETCH, in Agriculture, a term fignifying the fame thing 

aserfh. See Ersu. 
ETCHAUK, in Geography, a town of Bengal, 22 miles 

N. of Ramgur. 
ETCHING; in the Polite Arts, an important branch 

of that fpecies of engraving which is perfoimed with the 
view of delivering impreffions on paper, by means of the roll- 
ing-prefs, is the fuperaddition of the chemical procefs of 
corrofion, to the art of drawing through etchiag-varnifh, 
(or etching-ground, as it is more frequently termed,) on 
plates of metal ; though it has fometimes been fuccefsfully 
performed on other fubftances, and particularly on glafs, 

Etching is moft frequently performed on plates of copper ; 
and (though aqua-tinta’ be a {pecies of etching, for which 
fee Agua-TinTa) the means commonly employed, are 
lines drawn with a {tylus, or fteel-point, termed an etching-- 
needle, which are afterwards corroded by aqua-fortis. 

The etching-needle refembles the dry point (fee the ar- 
ticle Dry-poinr) in all refpects, excepting the fuperior ! 
fharpnefs of the latter, and that it need not be quite fo long 
as dry-points are at the firft. Of thefe needles, fhe artilt 
fhould provide himfelf with three or four, for etching finer 
or coarfer lines, of various dimenfions and different degrees 
of bluntnefs ; that for the fineft or molt delicate lines being 
little lefs fharp than the dry-point. That-he may with cer- 
tainty etch lines of fimilar ftrength and depth, where fuch are 
required, as in covering a furface of an even tint, the extreme 
point of his needle fhould be very delicately aud gradually: 
rounded off ona leathern ftrop fupplied with crocus-martis, 
or putty-powder. 

The practitioner in etching fhould, moreover, provide him- 
felf with a foft and large camel’s-hair brufh, wherewith oc- 
cafionally tonfweep the duft, and erafed etching ground, from 
the furface of his work : and an etching-board of from three 
to fix inches in breadth, bevelled to an edge on one fide, fup- 
ported at the ends by {mall bars of wood about one-third of 
an inch in thicknefs, and of fufficieat {pan to fland asa 
bridge over the varnithed plate, and prevent the engraver’s 
hand from touching and marring his work, fhould alfo be 

provided, 
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provided, and the copper-plate, being previoufly prepared, 
as fee Coprer-pcare, he may proceed to lay his etching 
ground in the following manner. 

‘The plate is put upon a German ftove, ov chafing-difh, 
and heated over the fire; or, if fmall, is held with a hand- 
vice, the polifhed fide being upwards, and heated with the 
flame of paper burning under it; when hot, it is rubbed 
over with etching varnifh (fuch as is defcribed in the fequel of 
this article) wrapped up in taffety, which fhould be gently 
pafled from one tide to the other in a right line, fo as to 
form feveral rows, till the plate is every where moderately co- 
vered; then with a dadber, formed of cotton, tied up in Per- 
fian filk, let every part of the plate be beat gently, while the 
varnifh is ina fluid ftate ; and in order to give it a fine grain, 
and that the varnifh may be equally fpread over the furface 
of the plate, continue to beat it with the dabber, after the 
plate is taken from the fire, till it attains a fomewhat harder 
eonfiitence in cooling ; but the ufe of the dabber fhould be 
difcontinued long before the varnifh is cold, left it fhould be 
made to rife from the plate. 
When the plate is thus uniformly and thinly covered 

with the varnifh, it muft be blackened whilft it is yet warm 
by a piece of flambeau, or of a large wax-candle, or taper, 
twilted together, till fix or more flames unite in one, which 
affords a copious {moke ; difpatch is of importance, that the 
varnifh may not grow cold during the operation, which 
fhould be performed, if poffible, at one heating of the plate, 
for repeated melting of the varnifh does it much damage. 
Large plates may be fufpended fromthe ceiling of a room 
by four cords and iron rings, with the varnifhed fide down- 
wards, for the greater convenience of being blackened, 
Care fhould be taken that the flambeau or candles be kept 
at a proper diftance from the plate, that the wick may not 
touch and burn, or otherwife impair the varnifh. The var- 
nifh may be made white, if that colour is preferred to 
black, by grinding white lead in water, and putting it into 
a glazed earthen difh, with a little good glue diffolved, and 
melting the whole together. This mixture is fpread with 
a brufh or pencil of hog’s hairs thinly and evenly on the 
varnifh laid on the plate and fmoothed. The colour is then 
left to dry; if it fixes with difficulty on the varni‘h, the 
compofition fhould be mixed with a drop or two of ox- 

all. 
: When the copper-plate is thus warnifhed, and is quite 
cold, it remains to transfer from paper to the varnifhed plate, 
the tracing, or outline of the defign. If the outline be 
reduced from an oil or water-colour pi€ture or other original 
of larger dimenfions than the intended etching, and be 
executed with lead pencil or red chalk upon drawing or 
writing paper, the method moit in ufe among Englifh 
engravers, 1s, totake the varnifhed plate and outline to the 
rolling- prefs printers, and (fuffering the latter to lie between 
wetted paper for a quarter of an hour or fo, that it may 
become fufficiently damp for the lead or chalk to be in a 
certain degree liquified, while the paper is fufficiently foft- 
ened to do no injury to the etching ground,) to pafs it 
through the prefs, the upper roller thereof being fupplied 
with blankets in the fame quantity, and the prefs adjufted 
to about the fame degree of preflure, as for printing. If 
this be carefully performed, the outline will appear at 
once transferred, and reverfed on to, the furface of the 
etching-ground, and the artift have nothing to do butjto pro- 
ceed with his etching, By thefe means the trouble both of 
retracing and reverfing (i. e. of changing the right hand 
view of his picture round to the left, aud wice ver/a, the 
left to the right, as it would appear if reflected in a looking- 
glafs, ) is faved to the engraver. The method formerly ufed,— 
which muft ever be ufed where no rolling prefs is at hand, 
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and which is ftill believed to be generally praétifed in the 
other countries of Europe—is, either to trace the outline of 
the defign on tranf{parent paper, that by fimply turning the 
paper it may be feen in reverfe, or ufing thin drawing paper 
for the purpofe, to render it tranfparent afterwards by 
means of oil or varnifh. When this is thoroughly dry, a 
piece of fan, or other very thin, paper, of the fize of the out- 
line to be traced, muft be eve rubbed over on one fide 
with powdered red chalk or black lead, and interpofed 
between the outline and varnifhed plate, with the chalked 
or leaded fide downward, and both outline and tracing paper 
being ftretched tight over the varnifhed plate, and fattened 
by means of {mall bits of wax placed along the margin, a 
blunt etching-needle muft be carefully paffed over the feve- 
ral outlines with a moderate degree of preffure, which will 
occafion fo much of the powdered lead or chalk to adhere 
to the {moked etching ground, as, when the papers are 
removed, will exhibit the outline or tracing of the whole 
defign in all its correétnefs. 

Having proceeded through thefe introdu@tory mechanical 
preparations, which require care and fome knowledge of 
drawing, the engraver’s taflc as an artift, or man of taite or 
genius, properly begins. Who hhall prefcribe laws to 
genius? —He may now exercife the knowledge he has 
previoufly ftored, and call forth his inventive powers. The 
forms of his objets muft now be feverally drawn, with fuch 
tafteand feeling as he may poffefs; and his fhadows, demi- 
tints, and lights, excepting fuch as he may prefer to leave 
to be executed by the graver or dry point, be hatched, by 
employing lines more clofe or more open, and preffing on his 
needles more lightly or more ftrengly, as a fkilful mufician 
preffes on the keys of his harpfichord, and as the feveral parts 
of his work may demand, varying his line with the nature of 
his object. 

The charatteriftic, or local advantage of etching, for 
certain purpofes, over lines cut with the graver, confilts in 
the unlimited freedom of which this mode of art is fufcep- 
tible. The etching-needle, meeting little refiftance from the 
varnifh, glides along the furface of the plate, and eafily takes 
any turn that the tafte of the artift may dire€t, or his hand 
accomplifh ;,and hence its peculiar adaptation to the expref- 
fion of that clafs of objeéts which artilts term pictureique, 
fuch as trees, rocks, ruins, cottages, the fhaggy hair of 
animals, broken ground, or other rough and irregular fur- 
faces. 

It has formerly been much difputed among the curious, 
whether Germany or Italy had the honour of giving birth to 
the invention of etching, and with the view of afcertaining 
this point, the dates of the impreffions from the earlieit 
etchings by Albert Durer and Parmegiano have been 
affiduoufly fought for and compared. The writer of the 
prefent article conceives that fome portion, at leaft, of this 
difcuffion and refearch, might have been fpared, had the 
difputants refleéted that etching, originally Gt3en, is not 
an Italian but a German word, and how very unlikely it is 
that an Italian invention fhould have been denominated by a 
German word. ? 

Although this art afforded means analogous to the ob- 
jeG@s themfelves, of drawing and charaéterifing all thofe 
objects, of which wildnefs and freedom, communicated by 
{pontaneous perception and feeling, isthe foul, yet engraving 
with the graver had been previoufly invented, and in the 
beginning of the fixteenth century impreffions from fuch 
engravings had called forth the admiration of the tafteful. 
For thefe reafons, and from the prevalence of thofe habits, — 
and prejudices of tafte and education, which hang like dark 
veils about the faculties of man, the extent and variety of 
energy of which etehing was capable were not perceived, 

and 
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and probably are not even yet perceived; the means of 
engraving, or manual operation of the graver, was miftaken 
for the end; and hence a falfe criterion of merit obtained 
confiderable influence ; connoiffeurs gravely put on their cri- 
tical fpeGacles in order to fee in what degree, and how dex- 

_ teroufly, the etcher had imitated the clear and clean-cut 
lines of the graver; juft as the early printers with the 
etter prefs, merely endeavoured to imitate M.S. miffals and 
bibles, without perceiving the fuperior degree of perfection 
of which printing was fufceptible. he Sadelers, Le 
Boffe, and others run into this egregrious miftake, and the 

latter, who wrote a treatife on the art of engraving, lays it 
-down as a principle, that the perfection of this mode of 
engraving coufifts in the clofe fimilitude of etching to the 
work doue by the graving-tool. 

That the efforts of the moft tafteful, bold, and inventive 
among tlie engravers of our own country, have largely con- 
tributed to diipel thefe prejudices, will be feen towards the 
clofe of this article. At prefent we proceed with our ac- 
count of the proceis of etching. 

The forms of the feveral objets of which any given etch- 
ing may confit, being drawn with requilite knowledge aud 
“are, and the chiarofcuro, and expreffion of the textures of 
the feveral fubftances introduced into the compofiticn, 
hatched with the degrees of tafte and truth, which the abili- 
‘ty of the artift may enable him to difplay, the bufinefs of 
correfion, which is technically called Biting-in, begins. 
For this purpofe a border of fuch wax as is of a moderate 
degree of hardnefs when cold, and of a moderate degree of 
tenacity whilft warm, muft be applied round the margin of 

the plate, in the form of a little wall or rampart, about an 
inch, or three quarters of an inch in height. This wax 
» may be compofed of bees’ wax, either tempered with com- 
mon pitch, or with Venice turpentine and tallow, and at one 
of the corners a gutter, or {pout, fhould be formed for 
pouring the aquafortis conveniently off the plate. The plate 
being thus bordered, it is ufual further to fortify or fecure 

_ the work againft the egrefs of the aquafortis whilft biting, 
by turpentine-varnifh thickened with lamp-black, and ap- 
plied with a hair pencil on the margin of the plate, and un- 
der the infide edge of the rampart of wax. This varnifh or 

~ compofition (which is called /op-ground) being fufficiently 
_ dry, the aquafortis may be poured on the plate. 

We are now arrived at a part of the procefs where ex- 
perience, combined with chemical knowledge, is the only 

_ practical guide on which any thing like found reliance may 
-be placed. Yet a few general rules may not be difpenfed 
with. The aquafortis may either be pure nitrous acid, di- 
luted with pxre water in the proportions of four or five parts 

water to one of nitrous acid for the more delicate parts of 
_ the etching, or it may be the double aquafortis of the fhops 

_ diluted with pure water in the proportions of two to one, ‘ ; : 
* or fometimes of equal parts, according to the degree of 

ftrength or delicacy of the fainteft parts of the work. Of 
aquafortis thus diluted, but which muft be gradually 
firengthened as the work proceeds, let a fufficient quantity 
beemployed to rife, when poured on the plate, about half an 
‘inch above its furface. If all things have been rightly con- 
duéed, it will now be feen that the menftruum will foon 
exert its action in thofe lines or hatches where the artift 
has preffed hardeft on his etching-needle, and will gradually 
begin to corrode the more delicate lines. It may here be 

per to obferve that a feather, or camel’s hair bruh, 
frouid be ufed during the biting, to burft the {mall bubbles 
of fixed air which are liberated from the copper, and cleanfe 
away from the lines the verdigreafe which is generated 
during the operation of the aquafertis: by thus moving the 
9 Vou. XI. 

aquafortis to and fro on the plate, it will exert its aGion 
uniformly over the whole etching. 

In about a quarter of an hour, or when the effeéts of the 
2quafortis have become vilible in the more tender parts, it 
may be poured off, the plate wafhed with clean water, and 
dried by expofure to the air, funthine, or (which is now 
mere common, becaufe more expeditious) by the operation 
ofa pair of bellows. After trial made by taking off a {mall 
portion of the etching-ground with the feraper, or a {mall 
piece of pointed charcoal, fuch parts of the etching as are 
believed to be fufficiently corroded, mutt be paiated over 
carefully, or /opped-out, with the compofition of lamp-black 
and turpentine varnifh which is mentioned above ; and when 
this is dry, the aquafortis mutt be re-applied, and the biting 
proceeded with in the fame manner, till the ilronger parts 
are judged to be fufficiently corroded, the aquafortis being 
ftrengthened from time to time according to the judgment 
of the operator. 

To bite-in a large plate will fometimes occupy feveral 
days, for great judgment and nicety of obfervation are re- 
quired in gradating the chiarofcuro, and confiderable care 
muft be exerted in the ftopping-out. It need fearcely be 
mentioned, that the operator fhould be as cautious as the ne- 
ceflary degree of attention to his work will allow, not to 
inhale the fumes which arife from the mingled copper and 
aquafortis, which become more and more deleterious, as 
the biting advances. 

When the ftrongeft parts are believed to be fufficiently 
corroded, and the plate is thoroughly wafhed with watery 
it may be again placed on the chafing difh, or German ftove, 
till it be fufficiently warm for the border of wax to be re- 
moved, after which, and while it is yet warm, the varnifh 
may be diluted by the application of a fmall quantity of oil 
of turpentine or of olives, and wiped off with a rag; when, 
if the biting-in hath been fuccefsfully accomplithed, the 
etching is complete, and ia fome cafes the plate is finifhed 5 
though in moft cafes it happens that the engraver’s tafte 
and judgment direét him purpofely to leave certain parts to 
be finifhed with the dry point and graver. 

For an account of the early progrefs of the art of etch- 
ing, the reader is referred to our account of the German 
and Irarsan /chools of engraving. Its more recent impiove- 
ments have taken place in England. In etching trees, which 
no other mode of engraving can adequately exprefs, Vivares 
and Pouncy have difplayed an art of characterizing the 
fpecies of tree which it was their obje& to reprefent, and 
at the fame time of fuggefting in the varying ityles of their 
foliage, thofe mafles or countlefs numbers of leaves which 
are feen in nature itfelf. ‘Their etchings of trees are decided. 
ly fuperior to thofe which have been produced on the conti- 
nent, unlefs we might except the trees of Waterlo and Ko-~ 
bell, and have rarely been equalled by thofe of the engravers 
of our own ifland. 

He who would fee the moft perfeé&t fpecimens which 
have been produced of this fpecies of art, fhould look at 
aquafortis proofs (not the finifhed engravings) which Vivares 
has produced after Claude, Patel, and Gainfborough; and 
thofe which Pouncy has etched after Wilfon, Hearne, and 
Farington. In looking at the former, he will fee with fur- 
prife how much Vivares has attained of the peculiar beauty, 
feeling, and delicacy of Claude’s pencil, although he could 
only have been acquainted with certain pictures :—the larger 
Colonna Claude for example, from which he has produced a 
moft exquifite etching—through the medium of chalk draw- 
ings, and thofe aot very good, It is not lefs worthy of 
admiration, at leaft of high approbation, to obferve hove 
truly Pouncy has Paes the painting of Wilfon, fn 
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his etchings of “ Athens in Profperity,’? and «* Athens in 
Ruin,” which are alfo executed from chalk drawings copied 
fron: the originals of Wilfon in the library of the late Mr. 
Willett. 

In rocks and eottage fubje&ts Browne has fearcely been 
lefs fuccefsful, as may be feen in the aquafortis proofs 
of the belt of his large plates after Both, Salvator Rofa, 
and Du Sart. In the rocks of his « St. Joho preaching,” 
after Salvator. Rofa, he is perhaps fomewhat extravagant, 
and out of harmony with his own figures and foliage, 
though vigorous and charaCteriltically rugged; but in 
« the Cottagers,’’ and “ the Jocund Peafants,’’ after Du 
Sart, he is unrivalled ; the feveral textures of the old plafter 
walls, old planks, thatch, broken ground, rough coated 
animals, (though thefe are probably etched by Woollett,) 
and even the flufh which trickles down the hog-trough, are 
etched with the trueft feeling of nature and.Du Sart. 

Inetching ruins, as well as more perfe& architeGtural fub- 
jets, Piranefi the Roman led the way, and Rooker the elder 
fuccefsfully followed. . Thefe artiits more than perhaps any 
other, except Mr. Lowry, fhewed the affinity, o1 fufceptibi- 
lity of picturefque union, which fubfilts in fine art, between 
freedom of handling and geometrical precifion; as may be 
feen with pleafure in the antiquities of Rome and Pzftum, 
which Piranefi etched from his own drawings; (the original 
and very malterly drawings of the temples at Pxftum 
being preferved in the collection of Mr. C. Lambert of the 
Temple F. A.S.) in the fix large views of London, which 
Reoker etched after the drawings of P. Sandby and himfelf ; 
and among numerous other works from the hand of Mr. 
Lowry, in the plate of the weft door of the cathedral of 
Carrara from the drawing of Flaxman, as well as in various 
other plates of architeétural and mechanical fubje@ts, by 
whieh this work is illuftrated and adorned, and which con- 
fift almoft entirely of etching. 

_ With the view of etching fubjeéts of this kind with 
fuperior accuracy and facility, Mr. Lowry, about twenty 
years fince, invented and began to conftrué feveral inftru- 
ments or machines, which it is within the knowledge of the 
writer of this article have been much employed on the 
nat a which are fpoken of above. The firft was “ for 
etching fucceffive lines either equidiftant, or in juft gradua- 
tion from being wide apart to the neareft approximation, ad 
infinitum ; the compafs of the inftrument being commen- 
furate with the poflible demands of the art. The fecond, 
‘which is more recently confiruGed, is for ftriking elliptical, 
parabolical, and hyperbolical curyes, and, in general, all 
thofe lines which geometricians call mechanical curves, from 
the dimenfions of the point of a needle, to an extent of five 
feet.” 

.Within the laft feven years he has conftru@ted other ma- 
chinery for facilitating particular operations in etching, and 
enfuring precifion in defcribing arches of circles of every 
poffible radius ; lines converging to points at all diftances ; 
various kinds of {piral lines, and the cogs and fmaller teeth 
of wheel work ; of the feveral ufes and fuperior powers of 
which machiucry, numerous examples may be feen in what 
has already appeared of this Cyclopedia. 

Of thefe inventions it may be truly faid that they combine 
elegance with utility, and are of high value if only con- 
fidered as auxiliaries of the imitative part of this branch of 
engraving ; but as the auxiliaries of chemical, agricultural, 
and mechanical fcience, they are of incalculable advantage. 
The accuracy of their operation, as far as human fenie, 
aided by the magnifying powers of glaffes, enables us to fay 
fo, is perfeé&t ; and it is not neceflary here to infift on the 
advantages that muft refult to the whole cycle of feience, 

from mathematical aceuracy. A hope may be indulged 
that before the completion of thefe volumes, Mr. Lowry 
may be induced to favour the public with plates, and pare 
ticular defcriptions of his various apparatus. 

It now remains to defcribe the compofition of the feveral i 
kinds of etching-ground, which have been ufed by different 
engrayers from time to time. 

Of etching grounds there are three principal kinds, viz. 
common etching ground, hard ground, and foft ground. 

The hard ground was formerly much ufed, being better 
accommodated to the intention of imitating the engraving 
with the tool ; but the former has now wholly fuperfeded 
the ufe of the other, as it gives a power of expreflion incom- 
patible with the greater inflexibility of the hard varnith, 
which confines the lines and hatches to fuch a famenefs and 
regularity as give a {tiffnefs of manner, and coldnefs of effect 
to the work, 

There are various dire&tions for preparing the common 
etching-varnifh, which is by far the moft in ufe and the mott 
worthy of being fo. Le Boffe recommends the following + 
take of virgin wax, very white and clean, and of grains of 
mattic very clear and pure, each one ounce; and of calcined 
afphaltum, half an ounce: grind the maftic and afphaltum 
feparately, very {mall, and melt the wax over the fre in an 
earthen pot well glazed. When the wax is thoroughly 
melted, and very hot, fprinkle the maftic into it gradually 
that it may melt, and ftir the mixture that the ingredients 
may incorporate. Then {prinkle the afphaltum into the 
mixture, ftirring the whole compofition over the fire till 
the afphaltum be entirely melted; take the pot from the 
fire, and let the mixture cool; and pour the varnifh into 
clean warm water, and by working it with the hand, form 
it into a roll. of about an inch in diameter, or into {mall balls, 
which may be wrapt up in taffety and kept forufe, The 
quantity of wax fhould be increafed in winter, in order to 
attemper the varnifh to the exifting ftate of the atmofphere. 

The following varnifh is ufed by maay of the engravers 
at Paris: take of virgin wax, and afphaltum, of each one 
ounce; half an ounce of black pitch ; and a quarter of an 
ounce of Burgundy pitch: the afphaltum mutt be pounded 
in a mortar, end the wax melted over a flow fire in a-pot of 
glazed earthen-ware, and the reit of the ingredients added 
by little and little, ftirring the mixture till the whole be well 
melted and incorporated. Then throw the whole mafs into 
a veffel of clean warm water, and proceed as before. 

Mr. Lowry’s recipe for common etching ground is as‘fol- 
lows :—To two ounces of afphaltum add one-of Burgundy- 
pitch, and an ounce anda half of white virgin wax. The af- 
phaltum muft firft be finely powdered, and then melted in the 
glazed earthen veffel over a moderate fire, before the Bur- 
gundy pitch is put in: the wax miuft be added laft, when 
the whole compoiition muft be well ftirred, and then poured 
into warm water, to be further incorporated by means of 
the hands, and made up into balls for ufe. 

The hard varnifh, which was ufed by Callott and other 
engravers of the continent, and which was commonly 
called the Florence varnifh, was prepared in the following 
manner. Take four ounces of fat oil, very clear, and made 
of good linfeed oil, like that ufed by painters. Heat it in 
a new pot of glazed earthen ware, and afterward put te it~ 
four ounces of grains of maftic well powdered, and itir the 
mixture brifkly till the whole be well melted together, thet 
filter the whole through a piece of fine linen into a glafs 
bottle with a long neck, that can be ftopt very fecurely, and 
keep it for ufe. ; ® 

In laying this varnifh on the plate, it may be fpread 
evenly with the dahber and {moked, as before hare but 
: By - after 
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__ after it is fo fpread, there remains to dry or harden it over the 
_ fire, for which purpofe it will be proper to prepare a char- 

coal fire which ‘al emit no fparks; it fhould be contained 
ina coal-psn or chafing-difh, fomewhat larger than the plate, 
which fhould be placed over it for the fpace of from eight 

_ to twelve minutes, every precaution being ufed to prevent 
duit from approaching the plate. Whilft in this fituation 
the varnifh will foon begin to fmoke, and when this {mok- 
ing is oblerved to decreafe, the plate muft be removed from 
the fire, and touched at the fide or on the margin with a 
little piece of hard wood. Ifthe varnifh be eafily raifed 
by the touch, it is yet too foft, and the plate muft be again 
placed over the fire as before: after a fhort time it muit 
again be tried with the ftick, and if the ftick adhere to 
the varnifh fo as to require fome flight effort to draw it 
away, the plate muft from that inftant be left to cool. If 
on the firft trial the ftick adhere ftrongly to the varnith, 
water muft be immediately thrown on the back of the plate, 
to cool it as quickly as poffible, left a longer continuance 
“of the heat renderit too hard, or burn the varnifh.e When 
the plate is cold, the artift may proceed with the tracing and 

_ etching, as before direéted. 
The /oft ground or varnifh is prepared fimply by mixing 

‘common etching ground with animal oil, in proportion 
_ of more or lefs according to the exifting ftate of the atmo- 
“fphere ; amuch fmaller portion of the oleaginous ingredient 
being admiffible in fommer than in winter. If common 
tallow be ufed for the purpofe, the falt which it may con- 
tain fhould firft be precipitated, by dropping the melted 

_ tallow into water, and afterward {kimming it from the top; 
but Mr. Gilpin recommends veal fuet, and it is probably to 
be preferred. 
_ The method of ufing foft ground is as follows. Over 
a plate thinly covered with this fort of varnifh, and {moked 
as in the caie of the common etching ground, the artift cau- 
_tioufly fpreads a fheet of very thin paper, which it is beft to 
os in a damp ftate, and to faften with ftrong pafte by 

the edges, which fhould be folded over for the purpofe on 
the = of the plate: the paper will thus, when dry, be 
* flretched tight and flat over the furface of the varnifh. 
__ Allis now ready for the reception of the etching, which 
is performed fimply by making a hatched drawing of the in- 
tended fubje& with a black lead pencil on this paper. 
Great care muft be taken during the etching that nothing 
but the pencil touch the paper, and for this purpofe fuck 
a bridge muft be employed on which to reft the hand of the 
artift, as is before recommended, When the drawing is 
“complete, the paper muft be carefully removed from the 
“furface of the plate, which muft be fursounded with a ram- 
as: of wax, and the aquafortis applied as before directed. 

' This is the whole of the procefs of etching in foft ground, 
‘As much of the varnifh as it was neceflary to remove, in or- 
der to admit the aquafortis to the copper, will be found to 
have adhered to the back of the paper on which the artift 

las been drawing, which, prefuming the plate to be judici- 
oufly bit-in, will exhibit the exa¢t archetype of the inipref- 
‘fions which the etchings will produce. 
_ It remains to be faid of etching in foft ground, that the 
Mippling with the graver, which it is fometimes found ne- 

4 ry to add in certain parts, after the plate is bit-in, does 
Not incorporate fo thoroughly with the fketchy loofenefs and 
€ y texture of the etcning, but that a judicious eye will 

s difcover the junétion, and a delicate tafte will dwell 
Dn it with the fame kind of diffatisfaétion that we regard a 
modern repair of a fine old picture that has been damaged ; 

“@ad farther, that though it be a mode of art extremely well 

2 

calculated to imitate a painter's fetch or drawing in black- 
Jead or chalk, it is by no means capable of producing a com- 
plete abftraét of a finifhed piéure. 

There are certain local energies peculiar to every branch 
of engraving. He who fhould endeavour in mezzotinto or 
the chalk manner to rival the playful freedom and charaéter- 
iftic tafte which is difplayed by Vivares in his etchings of 
trees, would find himfelf as much miftaken in his aims as he 
who by etching through foft ground, or on fone! for which fee 
Excuine on Stone,) fhould attempt to render the delicate 
blandifhments, fo as to produce a complete abftraét of the full 
harmony, of the finifhed works of Correggio or Claude. On 
the other hand, either of thefe modes of etching is far more 
capable of producing a faithful tranfeript of a drawing 
hatched with chalk or lead-pencil, than the powers of the 
grayer and aquafortis united on copper, and of multiplying 
fuch drawings, certainly affords the moft efficient means. 

It may not be fuperfluous to add that it is not the paint- 
er’s fketches that it is moft defirable to multiply, but his 
finifhed performances ; we with moft to fee the mercury of 
his active imagination amalgamated with the fterling gold of 
his cultivated underftanding ; and we juftly value an art 
of engraving as it is capable of rendering or reproducing the 
pure forms into which this rich mafsmay be moulded. 

Ercuine oa Stone. A method of etching on calcareous 
fubftances, which may be termed a chemi¢al art of multiply- 
ing hatched drawings, has alfo been recently difcovered iw 
England, or recently imported from Germany ; and fome 
very fpirited fketchy etchings have been executed in this way 
by the prefident Weft, and Meffrs Fufeli, Cofway, Barry, 
and fome other members of the Royal Academy. Mefirs. 
Corbonld, Stubbs, and C. Heath are alfo among thofe who 
have fuccefsfully pra€tifed this new art. 

The materials were {upplied by a gentleman not now ia 
England: the knowledge of the exa&t proportions of the in- 
gredients of which they contifted, was not imparted to thofe 
who made ufe of them, neither is it believed to have bees 
imparted to any one elfe ; but the materials themfelves being 
known, the proportions may prefumptively be afcertained 
by a little experience. : 

The ftone was of a f{pecies refembling that fine-grained 
{tone of a yellowifh colour, which is found in large quanti- 
ties in the neighbourhood of Bath, and is called Bath ftone. 
The etchings were of two kinds; thofe performed with a 
crayon, and thofe performed with pen and ink. The 
crayon was a mixture of white wax and lamp-black, witha 
{mall quantity of fhell-lac. The ink confifted of fhell-lac, 
borax, and water, and the ftones which received the crayons 
were ground toa furtace fomewhat lefs fmooth than thofe 
which were prepared for the reception of the ink. 
The method of etching is merely drawing on the {tone with 

thefe materials. ‘The myftery, or fecret—which any che- 
mift would eafily develope—refides in the manner of print- 
ing thefe drawings, and is fimply as follows. 

The ink is to be prepared as printer’s ink is commonly pre- 
pared, namely, ground up with oil, and the paper which is 
to receive the impreffion mutt be damped in the ufual man« 
ner. The etched ftone is then to be wetted by immerfion 
in water; when it is taken out, and while it is {till wet, the 
ink being carefully applied on its furface, without violent 
friction, by means of a printer’s ball (fuch as is ufed in letter. 
prefs printing) will be found to adhere only where the ftone 
has been hatched by the artift, with the crayon or ink, the 
antipathy of oil to water effe@tually preventing it from ftick- 
ing avy where elfe. The paperis now to be placed as im 
letter-prefs printing, and a preflure, which need not be very 
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violent, applicd either by means of a roller paffed over the 
back of the paper or otherwife ; a blanket or finer woollen 
cloth, being interpofed between the roller and paper. 

Etcuine on Gla/s, is performed in the following manner ; 
Lay a thin coat of white wax (as etching ground 1s laid) on 
the plate of glafs. On this the drawing mutt be traced in the 
fod way. When the fubjec is etched, a border or wall of 
wax of a very even height mull be put around: take then 
fome fluor {par powdered to about the fmenefs of oatmeal, 
and ftrew it evenly over the etching, and on this pour a 
mixture of equal quantities of fulphuric acid and water, 
till the whole is about the confiftence of thick cream: a co- 
ver of metal or wood muft then be laid over, and fitted clofe 
onthe border of wax, to keep in the fumes of the acid, the 
efcape of which would fo weaken the liquor that it would 
oe a& on the glafs, and would befides be very hurtful to the 
ungs. 
it the fubje& be to be etched with care, and high finifh- 

ing be required, the acid mixture mult be taken off occa- 
fionally, and the plate, after being well wafhed and dried, 
mutt have the parts that are bit-in enough, ftopped-out, as 
in common etchings, when the mixture mult be again put 
on, and clofed down as before ; and this muit be repeated 
till the feveral gradations of fhade are believed to be fufli- 
eiently corroded. ; 

Etchings on glafs are printed by means of the rolling 
prefs, and it need fcarcely be added that much care is requi- 
fite on the part of the printer, left the plates of glafs fhould 
fplit in pafling through the prefs. 
ETEA, or Eria, in Ancient Geography, a {mall town of 

the ifle of Crete. 
ETELENT, in Geography, a town of Afiatic Turkey, 

inthe Arabian Irak, fituated on the Tigris; 66 miles N.N.W. 
of Baffora. i 
ETENDUE, Fr. in Mufic. See Compass. 
ETEON, in dncient Geography, a town of Greece, in 

Beeotia. 
ETEONOS, a town of Greece, in Eubeea. 
ETERNAL Frower, in Botany. See XERANTHE- 

MUM. 
ETERNITY, duration which is conceived incommen- 

{urable with time, and exclufive of beginning, progrefs, 
ending, &c. See Gop. 

Authors are much at a lofs for a proper and juf defini- 
tion of eternity: that of Boethius, De Confol. Philof. 
lib. v. part 6. viz. * Interminabilis vite tota fimul et per- 
fe&ia poffeffio, 7. ec. a perfect poffeffion of a whole endlefs 
exiftence altogether,”? though retained by S. Thomas and 
others, is faulty in divers refpecés. 

Cenforinus, De Die Natal. defines eternity by infinite du~ 
ration, that is, duration which has always been, and always 
will be. Others more fully defcribe it by a duration that 
exifts altogether without any flux or fucceffion of parts 
prior or pofterior to each other ; where the word duration,. 
taken abftractedly, imports no more than the perfeverance 
of a thing in its exiltence, the re durare being here op- 
pofed to the qe ceffare, in exiflendo. 

But foften the word duration how you will, it is fearcely 
conceivable but by conceiving a quantity thereof, nor a 
quantity without conceiving a fucceffion. Others, there- 
fore, define eternity by a perpetuum nunc, a perpetual: now, 
or a nunc femper /lans, an everftanding now ; but neither are 

~ thefe unexceptionable, the words perpetuum and /emper flans 
importing an ob{cure fort of duration. See Dugation. 

Erernity, in Mythology, a divinity among the Romans, 
who had neither temples nor altars, They reprefented it 
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under the figure of a woman, who held the fan in one*hand” 
and the moou in the other; her fymbols were a pheonix, 
lobe, and elephant, 
ETERNOZ, in Geography, a town of France, in the 

department of Doubs, and diltriét of Quingey ; 24 leagues. 
S.E. of Quingey. , 
EVESLA, or Eresian’ Winds, are fuch as blow at 

fated times of the year, from what part foever of the com- 
pafs they come. ‘They are fo called from the Greek word 
em., year, being yearly or anniverfary winds, {uch as our 
feamen call monfoons and trade-winds, which, in fome 
parts of the world, continue conflantly blowing for certain: 
ftated feafons of the year. Thus the north winds, which, 
during the dog-days, conftantly blow upen the coatts of” 
Egypt, aid hinder all fhips frony failing out of Alexandria 
for that feafon, are called etefiz in Cxlar’?s Commentaries. 
In other authors, the weft and eaft winds are called etefiz, 
when they continue blowing for certain feafons of the year. 
Vide Selmaf. Exercit. in Solin. p. 424. 

Cellarius endeavours to prove that thofe winds are pro- 
perly etclian which blow from that part of the horizon 
which is between tke north and weft about the time of the 
folfice. © Geog. Antiq. lib. i. cap. 8. See Monsoon‘and 
Winp. 
ETETA, in Ancient Geography, a town of U; fia 

according to Ptolemy ; called Mapes in the webs of: 

Antonine. . 
ETFU, or Eprou, in Geography, a village of Upper 

Egypt, fituated near the Nile, above Efneh, built on the~ 
ruins of the great city of Apollo, or Apollinopolis Magna,, 
and now governed by an-Arab fcheik. It poffeffes an an- 
cient temple, covered with hieroglyphics, among which, - 
fays Savary, we diftinguifh men with falcons” heads. * Its~ 
inhabitants were enemies of the crocodile. The extent, 
majefty, and prefervation of this edifice, fays Denon, who- 
has given a view of it, * furpaffed all that I had feen in 
Egypt, or elfewhere ; it made an impreffion on me as vaft* 
as its own gigantic dimenfions.. This building is a long~ 
fuite of pyramidal gates, of courts decorated with galleries, - 
of porticoes, and of covered naves, conftru&ted, not with> 
common ftones, but entire rocks.” « The excellent pre- 
fervation-of this ancient edifice forms a wonderful contrait? 
with the grey ruins of modern habitations built within-its 
vaft inclofure ;a part of the population of this village is. 
contained in huts built in the courts, and-around the frag- 
ments of the temple ; which, like fwallows’ nefts in our 
houfes, defile them without concealing or injuring their ge-— 
neral appearance.” Below Etfu, the cultivated country 
becomes very narrow, fo that there is only a quarter of a~ 
league in breadth between the defert and the river. 
ETHAM, in Ancient Geography, a town of Egypt, - 

fituated in the defert, which gaye name to the lower part of» 
the Red fea, oppofite to Magdalum. It was the third fta- - 
tion of the Ifraelites in their efcape from Egypt. 
ETHELBERT, in Biography, king of Kent, facceeded 

to the throne about the year 5¢o. He began his reign 
with a refolution to revive the reputation of his family, which - 
had. been finking in the fcale of monarchy ; with this view 
he made-war upon the king of Weflex, by whom he was~ 
twice defeated, though he was afterwards triumphant, and 
acquired the complete afcendancy over Weflex and the — 
other ftates, except Northumberland, and reduced-them to’ 
the condition of his tributaries or dependants. Inthe reign” 
of Ethelbert, Chriftianity was introduced into England.” 
The king had married Bertha, daughter of the king of* 
Paris, who being a Chriftian, had fipulated for the free 
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exercife of her religion, and had carried over in her train a 
French bifhop. So exemplary in every refpeét were her 
life and conduét, that fhe infpired the king and his court 
with a high refpect. for her perfon, and for the religion by 
which fhe appeared to be influenced. The pope, taking 
advantage of this circumftance, fent a miffion of forty monks, 
at the head of whom was Augultine, to preach the gofpel 
¥n the ifland. They landed in Kent in 597, and were well 
and hofpitably feceived by Ethelbert, who ailigned them 
habitations in the ifle of Thanet. A conference was held, 
and the king took time to confider of the new doCtriues 

. propounded to him; and in the mean while gave them full 
Hiberty to preach to his fubje€ts. Numbers were converted. 
and at length the king fubmitted to a public baptifm, 
Chrifttanity proved the means of promoting knowledge and 
civilization in this ifland ; and the king, with the confent of 
his fkates, enacted a body of laws, which was the firft written 
eode promulgated by the northern conquerors. Ethelbert 
died in the year 616, and left his crown, after a reign of 50 
years, to his fon Edbald. Hume’s Hilt of Eng. 

Erusrsert, king of England, was fon of Ethelwolf, 
and fueceeded to the government cf the eaftern part of the 
kingdom in 857, and in three years afterwards he became 
fole king. He died in 866, but had, in the courfe of his 
reign, fhewn a confiderable fhare of vigour in defending his 
dominions from the inroads of the Danes, who at that period 
were cruel enemies to this country, and continued to ravage 
one patt as they were repulfed from another. Hume. 
ETHELEUM, in Geography, a river of Afia,y which 

feparated between the Troade and Myfia. 
ETHELING, or Ernetinc. See ATHELING. 

- ETHELRED L., in Biography, king of England, fon 
of Ethelwolf,.{ucceeded his brother in the year 866. T'he 
teign of this monarch was fhort but full of troubles. The 
Danes had already gained an afcendancy over the kingdom, 
and feemed now to threaten it with entire conqueft: The 
enterprifing Alfred united his fill to the power which his 
brother the king was able to call forth ;-they purfued the 
invaders from place to place; and drove them from the 
€entre of Mercia. The Merciaus, carelefs of their liberties, 
pr jealous-of the fuperiority which victory was likely to 
give to the monarch, .refufed to co-operate with him, and 
Ethelred was under the neceflity ef oppoting the Danes 
with his Weft Saxons alone. With thefe he was generally 
fuecefsful, till large reinforcements were feut to fupport the 
Invaders,-which enabled them to make a ftand againft the 
natives.. The actions fought were frequently very bloody, 
and in one of them Ethelred was wounded. He died in 
$71, leaving his crown to the immortal Alfred ; of whom 
we have already fpoken. Hume’s Hitt. 
Erneceen II. king of England, was fon of Edgar, and 

brother to Edward the Martyr, whom he fucceeded to the 
erown in the year 978. He was at this period a minor, 
and from his want of capacity and vigour in the affairs of go- 
vernment he was, in his riper years, characterized by the 
epithet of Phe Unready.”’? No man, however, ftood more 

_ in need of exertion and enterprife, for the Danes, who had 
for feveral years forborne all depredations, renewed their 
attacks with the utmoft fury; and meeting with little op- 
polition, they became more bold, till, at length, in the 
year 993, under Sweyn aoe of Denmark, and Olave king 
of Norway, they made a formal invafion of the country, 
At firft nothing feemed to oppofe the rapidity of their 
peerelos and they laid fiege to London, which was va- 
iantly and {uccefsfully defended by the citizens. A mif- 

taken policy in behalf of the Englith induced them to 
purchafe the departure of the ape who, in 997 and 
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99%, returned in large bodies, laid wafle the fouthern parts 
of the kingdom, and demanded a {lill larger bribe than 
they had before received. To flrengthen himfelf by a 
foreign connection, Ethelred married, in 1001, Emma, 
irter to Richard II, duke of Normandy. In the fol- 
lowing year a dreadful maffacre took place, on the fame 
day throughout England, of all the Danes fettled in the 
kingdom. The Englifh in this inftance were the willing 
inftruments in the hands of the king to execute his 
bloody orders. They {pared neither age nor fex; even 
a filler of the Dani fovereigi:, who had married an earl, 
and had conformed to the Chriftian profeflion, was bar- 
baroufly murdered, having already witneffed the death of 
her hufband and infant children. Such revenge, fays the 
hiftorian, added nothing to the ftrength of the nation, but 
rendered its enemies more implacable. In 1003, Sweyn: 
again invaded the ifland, and carried defolation all along 
the Weftern coaft. On a fubfequent occafion the bold 
invader obliged the nobles to {wear allegiance to him as 
king of England, while Ethelred, in 1013, fled into 
Normandy with his family. Sweyn maintained his power 
only a year, when death put an end to his reign, and Ethel- 
red was recalled by his loyal fubjeéts. He refumed the 
government, but had not learned that wifdom which his 
misfortunes were calculated to teach; he fubmitted to 
Canute the fon of Sweyn, whofe valour and activity he was- 
unable to refilt. Ethelred died in 1016, after an inglorious 
reign of thirty-five years. Hume. 
ETHELWOLF, king of England, fucceeded his father 

Egbert in the year 838. Little ambitious of govern- 
ment, one of his firft aéts was to give his eldett fon, Athelftan, : 
the fovereignty over Effex, Kent, and Suffex. His whole - 
reign was molefted by the incurfions of the Danes, and 
about the year 851 they became fo formidable as to threaten 
the total fubverfion of the government. The natives were 
not inactive, but oppofed the enemy with the utmoit vigour; « 
neverthelefs they took up their wiuter-quarters in England, 
and before they returned, burnt Canterbury and London. - 
In the midft of thefe dangers the king, excited by a fpirit™ 
of devotion, made a pilgrimage to Rome, where he remained 
about a year, being accompanied by Alfred, who was after- 
wards king. During his abfence he left his eldeft fon 
Athelftan as regent, who-foon after died, and thus afforded 
an opportunity to his ambitious -brother of feizing the 
reins of government ‘with’ an intention of dethroning his : 
father. ‘lo avoid the evil confequences of civil war the 
king, without hefitation, ceded the weftern part of his 
dominions to his fon, After this, influenced, in all proba- 
bility, by the intriguing monks, he fummoned the eftates 
of the whole kingdom, and folemnly’ conferred upon the 
clergy the tithes of all the produice of the lands. This a& 
of piety, as it was denominated, was confidered as’ the moft 
effectual meafure for reiting the Danes. Ethelwolf died 
in857. Hume. 
ETHER, in-Chemifry, isa light, odorant, inflammable - 

liquid, produced by the action of certain of the acids upon 
alcohol. The acids that have a€tually been employed for 
this purpofe are tle fulphuric, the nitric, the muriatic, the 
acetic, and the filiorie ; whence originate as many fpecies, ; 
or perhaps varieties of ‘ether, all of which we fhall defcribe 
in due order. 
§ 1. Sulphuric ether.—The method of preparing this fub- - 

ftance is firft mentioned in the Difpenfatory of Valerius 
Cordus, published about the year 1540 ; it was alfo known » 
to Bafil Valentine, Paracelfus, and Boyle‘: it had, however, - 
attracted the notice of chemitts only in a very imperfeét de- - 
gree, before it was defcribed by Froben, a German, in the 
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Phifofophical Tyanfaftions for 1730. Since that period the 
preparation and properties of fulphuric ether have been 
carefully invefligated by many able chemifts, efpecially 
Scheele, Dollfufs, Macquer, Pelletier, Vauquelin and Four- 
croy. 

The mode of obtaining ether in the {mall way is as fol- 
lows. ‘Take a tubulated glafs retort, of the capacity of 
about fix quarts, lengthen its beak by an adopter, and pafs 
the other end of the adopter into a two-neck quilled balloon 
receiver ; {tx another adopter into the oppofite neck of the 
balloon, and join to this a common quilled balloon receiver, 
placed in fuch a pofition that the quill, inftead of pointing 
direétly downwards, as in the firft receiver, fhall flant gently 
upwards ; then lute all the junctures with linfeed meal or 
common patte, except that of the retort to the firft adopter ; 
fix alfo a 24 ounce vial to the quill of the firft receiver, and 
Joofely clofe the quill of the fecond with a cork or plug of 
moift paper. The lute being moderately dry and hard, with- 
draw the retort, and pour in through the tubulure 40 ounces 
by weight of reétified alcohol, and 32 ounces of the ftrongeit 
fulphuric acid. Replace the retort with its contents, being 
careful to fhake it as little as poffible, and let it remain for 
12 hours or more, during which the acid and alcohol will 
radually a& on each other, producing a confiderable degree 

of heat. Afterwards withdraw the retort, and mix together 
its contents as a¢curately as poffible, by communicating to 
them a gentle circular motion ; this being finifhed, replace 
the retort, and carefully clofe by lute its junction with the 
adopter, and leave the whole in this ftate till the contents 
of the retort have acquired a reddifh-brown colour, which 
will take place ina day ortwo. Now proceed to diftillation, 
by placing a pot of lighted charcoal beneath the retort, ob- 
ferving to heat it very gradually. The firft impreffion of 
the fire drives off a little highly dephlegmated alcohol, but 
as foon as the mixture begins to boil, the ether itfelf paffes 
over and condenfes on the fides of the receiver in large 
ftreaks. It is now effentially requifité to keep the receiver 
as cool as poflible, by_the application of ice or of wet cloths 
wrung out in cold water and frequently renewed ; and if this 
is properly attended to, by far the greater part of the ether 
will be condenfed in the firlt receiver, whence it will flow 
into the vial beneath ; a little, however, will pafs through 
the fecond adopter into the fecond receiver, where it mutt 
be condenfed by the fame means as have already been re- 
commended, The contents of the retort are to be kept 
moderately boiling, till fulphurous acid gas begins to pafs 
through the quill of the fecond receiver, which may be 
known at once by its ftrong fuffocating odour. As foonas 
this is perceived, the fire is to be withdrawn, and the vial 
is to be detached from the receiver, and its contents poured 
into a ground-itoppered bottle ; being then replaced as be- 
fore, the procefs of diftillation is to be re-commenced till 
about fix or feven ounces of a coloured liquid are produced, 
after which the operation is to be ftopped. The original mix- 
‘ture of fulphuric acid and alcohol is thus divided into three 
feparate produits; namely, the refidue in the retort, and the 
products of the fecond and firft diftillations. In the retort 
3s.a black thickifh matter, {melling ftrongly of fulphurous 
and geetous acids, and intenfely four to the tafte. If diluted 
with an equal bulk of warm water and filtered through 
pounded glais or clean white fand, it will be feparated from 
-the carbonaceous matter with which it was loaded, and by 
“fubfequent ‘boiling the fulphurous and acetous acids will 
be driven off, leaving behind fulphuric acid in a confiderable 
degree of concentration, and applicable to a variety of ufe- 
dul purpofes. The produé of the fecond diftillation confifts 
of two diftin& liquids, the heavieft of which is acidulous 
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water, and the lighter an impure ether, called oi! of qwimey 
which may be feparated from the water by inverting the 
vial that contains them in warm water ; a little of the ether 
is in confequence converted into elaftic vapour, which forces 
out of the vial the lower and heavier fluid. The product 
of the firft diftillation isimpure ether, in quantity about 174 
ounces. Thus from 32 ounces of fulphuric acid and 40 
ounces of alcohol there are procured about 174 ounces of 
impure ether, and three ounces of oil of wine; and the ful- 
phuric acid that may be recovered, taking into confidera- 
tion its quantity and denfity, amounts to about 46 per cent. 
of that originally employed. 

Ether, when frefh diftilled, is contaminated by fulphurous 
and acetous acids and a little coloured oil, in confequence of 
which it is neceffary to purify it by reétification. ‘This is 
generally done by adding to the ether fucceffive portions ot 
cauftic potafh or foda diffolved in water, and fhaking toge- 
therthe two fluids in a well clofed bottle, after each addition 
of alkali, till the fulphurous odour is totally deftroyed ; the 
contents of the bottle are then to be poured into a retort, 
and by the application of a gentle heat, never amounting to 
ebullition, the ether will pafs into the receiver in a ftate of 
great purity, leaving behind a watery faline liquor covered 
by a thin film of brownifh-yellow oil. Scheele recommends 
that the alkali employed in reétification fhould be diffolved 
in alcohol inftead of water; the advantage of which is that 
no f{pontaneous feparation of the liquors takes place, aud 
therefore the fulphurous and acetous acids are neutralized 
and feparated with greater certainty. Diftillation at a gentle 
heat will readily feparate the ether from the other ingre- 
dients. A {till cheaper.and very effeGtual method of reéti- 
fying ether is the following, firft employed by Mr. Woulfe. 
«¢ Fill three-fourths of a bottle with the impure ether, add 
a little water and a portion of flacked lime; agitate the 
bottle with violence, and keep it for fome time in cold 
water, before taking out the cork ; if the fmell of the ful- 
phurous acid be not removed, add alittle more lime and agi- 
tate afecond time. Decant off the ether into a receiver, 
and diftil it off.’ Another very cheap and ingenious pro- 
cefs was invented by Pelletier. It confifts in adding to the 
impure ether a little faely pulverized black oxyd of manga- 
nefe. The mixture being corked up ina bottle, is to be 
well fhaken four or five times a day for the fpace of a week, 
at the end of which time the fulphurous acid will have been 
converted into fulphuric, and will have combined with the 
manganefe, from which the ether may be poured off with- 
out the neceffity of diftillation. 4 

By any of the above methods ether is rectified fufficiently 
for any purpofes to which it is ufually applied; but if the 
greateft poflible degree of purity is required, there fhould 
be added to the retified ether fucceflive portions of dry. 
pulverized muriat of lime, till it ceafes to be diffolved; from 
this mixture, by diftillation with a very gentle. heat, and 
keeping at the fame time the receiver quite cold by the ap- 
plication of ice, an ether may be procured, probably entirely 
free from alcohol and water, and of the fpecific gravity of 
0.65. 

ReGified ether exhibits the following properties. It isa 
tranfparent colourlefs liquor, of a peculiar and to moft per- 
fons an agreeably fragrant odour, anda hot penetrating, and 
fomewhat fuffocating tafte.. Its ufual fpecific gravity, ac- 
cording to Lavoifier, is = 0.758. It is volatilizable at a lower 
temperature, and more rapidly than any other liquid, a coa- 
fiderable proportion being loft; efpecially in hot weather, by 
merely pouring it from one vial into another; hence the — 
veffels in which it is-kept ought to be very exactly clofed, — 
and for further {ecurity are often kept mverted in cold 
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water, It boils at 98° Fahr. under the ufual atmofpherical 
‘preffure, and at 20° in vacuo. 

Owing to the extraordinary rapidity with which ether 
evaporates, it poffefles a very great power of refrigeration, 
This is made obvious to the feeling by pouring a little into 
the palm of the hand; it is almolt inftantly volatilized, and 
the hand becomes painfully cold, So alfo if fome fine tow 
is wrapped about the bulb of a {mall thermometer, and the 
blaft from a pair of double bellows:is let upon it, after it has 
been well foaked in ether, the mercury in the thermometer 
will,in the {pace of a minute or lefs,-be loweted to o° Fahr, 
Ether, notwithftanding its ready volatility, is capable of be- 
ing congealed at a low temperature. Ifa fmall matrafs 
filled with this fluid is cooled 'down to —25° Fahr. by a 
mixture of fnow and muriat of lime, the liquor becomes gra- 
dually filled with brilliant tranfparent cryttalline lamine, 
refembling benzoic acid or oxymuriat of potafh ; and pre- 
fently, efpecially at a fomewhat lower temperature, the whole 
is congealed into a white almoft inodorous mafs. Ether is 
remarkably inflammable, taking fire inftantly on the near 
approach of an ignited body ; it burns with a large white 
flame and a little imoke, and is refolved into water, carbonic 
acid, and a minute_quantity of charcoal. When paffed 
through a red-hot earthenware tube, it is entirely decom- 
-pofed, anda large produGtion of carburetted hydrogen takes 
place. Ether remarkably increafes the bulk of any of the 
permanent gaffes to which it was added, as was firft ob- 
derved by Dr. Prieftley. A {mall quantity of this fluid be- 
ang mixed with oxygen confined over mercury, exattly 
doubled its bulk, nor could any additional quantity occafion 
a further dilatation. Nearly the fame effect took place with 
atmofpheric air, azot, hydrogen, nitrous gas, and carbonic 
acid; but by a flight agitation in water the ether was ab- 
forbed, and the gas refumed its former dimenfions without 
“any alteration of its original properties. If oxygen gas thus 
‘diluted by ether is fet fire to, it burns rapidly, but does not 
explode; but if one part of this mixture is added to three 
parts of oxygen, the application of an ignited body, or of 
the eleétric fpark, caufes a violent explofion, the produéts 
of which are water and 2} parts of carbonic acid. Hence 
“it appears that one part of ether requires 6.8 of oxygen 
dor its faturation, and that the proportion of carbon to hy- 
drogen in fulphuric ether is nearly as 5 to 1. 
_ Water and ether appear to combine with each other in 
two different proportions. If equal parts of thefe fluids 
save fhaken together in a graduated tube, the ether will be 
found to have diminifhed in bulk about 2, and the water 
‘to have enlarged in nearly the fame proportion; the lower 
“fluid confifts of water faturated with ether, and the upper 

id is ether combined with a little water/ The ether in 
this ftate is faid to be wafbed, and acquires in confequence 
fome properties which pure ether does not poffefs ; in par- 
ticular, it is now capable of diflolving caoutchouc with 
great eafe, whereas this fubftance is a&ted on by pure ether 
only in a very imperfe€t manner. Phoiphorus is foluble in 
‘ether, but the folution is not luminous. When ether is 
boiled with phofphorus, it often depofits cryftals by cool- 
ing ; agitation with water produces no change in this liquid, 
‘but the addition of a little alcohol caufes an immediate tur- 
hidnefs, whence the fophiftication of ether by alcohol may 
be detected by the addition of a few drops of phofphorized 
jether. The fixed alkalies feem incapable of uniting with 
“ether, but ammoniacal gas is abforbed by it very copioufly. 
‘The fame may be obferved of nitrous gas; but neither of 
thefecombinationshashitherto been fubmitted to an accurate 
‘examination. Sulphuric acid aéts on ether with confiderable 
teiiergy, efpecially if afiitted by a gentle heat ; itis converted 

into a brownifh oily fluid, much heavier than ether, called 
oil of wine, and at a higher temperature is changed into 
olefiant gas. With regard to the aétion of oxymuriatie 
acid on ether, a eurious experiment is related by Mr. Cruick~ 
fhank. <“ If we fill a bottle of the capacity of three er four 
pints with the pure oxymuriatic acid gas, taking care toexpel 
the water as completely as poffible, and then throw into it 
about a drachm or half a drachm of good ether, covering its 
mouth immediately with a piece of light wood or paper, in 
a few feconds white vapour will be perceived, moving circus 
larly in the bottle ; this will foon be followed by an explo- 
fion, accompanied by flame, at the fame time a very con- 
fiderable quantity of carbon will be depofited, and the bottle 
will be found to contain carbonic acid gas.’”? Nitric acid 
excites a confiderable effervefcence in ether, and feems to 
convert it into oil of wine.- The effential oils are foluble in 
ether, and it combines with alcohol in almoit all propor- 
tions. 

Concerning the theory of etherification, much has been 
written, and many experiments have been made by able 
chemifts, without, however, obtaining the fatisfaCtion that 
could be wifhed. According to Macquer, ether is a fub- 
fiance intermediate between alcohol and oil, and alcohol 
approaches to the flate of oil precifely in proportion as it 
parts with its water cf compofition. But though it is true 
that the production of water accompanies the cenverfion of 
alchohol into ether, and of ether into oil of wine, yet this is 
by no means the only phenomenon, fo that the theory of 
Macquer is, at beft, imperfeét, fince the depofition of char- 
coal, and the generation of acetous acid, are not at all ac- 
counted for. According to Pelletier, Chaptal, and others, 
the whole procefs of etherification confifts in a transfer of 
oxygen from the fplphuric acid to the alcohol: the difen- 
gagement of fulphurous acid accompanies the prodution of 
ether, and therefore fhews that the fulphuric acid is deoxy- 
genated: the oxygen, thus feparated, does not come over 
in the ftate of gas, and theretore muft be combined with the 
alcohol forming ether. But in reply, it may be obferved, 
that this mode of explanation accounts for only a few of 
the phenomena, and that the preparation of ether, if eare- 
fully managed, may be carried on without the difengage- 
ment of any {ulphurous acid. The moft elaborate enquiry 
into this intricate fubjeét was undertaken by Vauquelin and 
Fourcroy, which we fhall now proceed to detail, though it. 
is by no means fo complete and fatisfa€tory as to preclude 
the neceffity of further refearches. The faéts and obfer- 
vations by which this theory is fupported are the following, 

If one part of alcohol and two of fulphuric acid are 
mixed together, the temperature rifes to about 200° Fahr. ; 
the mafs immediately acquires a deep brownifh-red colour, 
which deepens into black in a few days after, and at the 
fame time exhales a vapour manifettly ethereous. 

Equal parts of concentrated fulphuric acid and re€tified 
alcohol acquire on mixture a temperature of 190° Fahr.; 
bubbles of gas are extricated, the liquor becomes turbid 
and opalefeent, and at the end of a few days acquires a deep 
red colour. The whole being then transferred to a diflilla- 
tory pneumatic apparatus, and being heated to 107° Fahr., 
ebullition takes place, and ether pafles over into the reci- 
pient; if the operation is carefully conducted no elaftic 
fluid is difengaged, and the vapour, when condenfed, is found 
to be only water and ether. When the liquor thus obtained 
amounts to about half of the alcohol employed, fulphurows 
acid begins to be manifeft, and, ina fhort time, the produc- 
tion of ether cedfes, and is fucceeded by oil of wine, accom- 
panied by acetous acid. The contents of the retort being 
kept boiling, and becoming more and more concentrated “3 

the 
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rthe diftillation proceeds, are conftantly acquiring a higher 

\temperature ; when this amounts to about 234° Lahr,, ole- 

fiant gas begins to come over, and continues till:the .oil of 

-wine ceafes to flow. At this period:carbonic acid gas firlt 

-makes its appearance, and water and fulphurous acid ftill 

continue to be produced, the refidue in the retort being in 

sthe mean time .reduced ,to little elfe than fulphuric acid 
-thickened by, charcoal. 

From .thefe.faés the able chemifts who obferved them 

shave concluded, { 
-1. That the {pontaneous action of alcohol and fulphuric 

-acid, when this latter is confiderably in excefs, is fufficient 

for the formation of ether without the affiftance of any ex- 

-traneous heat, and that by duly proportioning the two fub- 

Atances, the alcohol might be wholly decompofed and made 
to yield all the ether of which it is capable when treated in 

the ufual manner. 
2. That the formation of ether is not owing to the affi- 

nity of the oxygen of the fulphuric acid, for the hydrogen 

and carbon of the alcohol, becaufe in the preparation of 

-ether no fulphurous acid gas is evolved till the produétion of 
ether has almoft ceafed. It mutt therefore be the entire at- 

traction of the acid for one or more of the elements of the 

_alcohol that determines its decompofition: now fince water 
is formed during the whole procefs, and, fince the attraction 
.of fulphuric acid for.this fubftance is very powerful, it ap- 
pears likely that this is the caufe that deftroys the equili- 

‘brium of the affinities by which the elementary particles of 
alcohol are retained in combination, and induces the oxygen 

_and hydrogen to unite.and form water. Hence it might at 

firft fight be {uppofed that ether differs from alcohol in con- 
taining a {maller proportion of oxygen and hydrogen. This 
however will not be.found to be the cafe, when we advert 

to the depofition of charcoal, which, equally with the pro- 

duétion of water, accompanies the formation of ether: 
now the amount of charcoal depofited is greater in propor- 
tion to that which is left, than the hydrogen of the water 

compared to what remains in the ether ; therefore this latter 

fluid, though compofed of the fame elements as alcohol, 
differs from it in containing a {maller proportion of carbon 
‘compared with the hydrogen. During the progrefs of dif- 
tillation the heat to which the materials in the retort are ex- 
pofed is conftantly increafing, and (the affinity of the acid 
and alcohol alfo augmenting) the acid itfelf is at length 
.decompofed, fulphurous acid is generated, and the excels 
yof oxygen deprives the alcohol of part of its hydrogen 

whence refults the oil of wine, differing from ether in con- 

taining a larger proportion of carbon; and in confirmation 
.of this, it may be obferved, that the charcoal depofited 

during the production of oil of wine is not fo abundant 
cas during the generation of ether. 

Hence as (according to the authors of the above hypo- 
‘thefis) no decompofition of the fulphuric acid takes place 
during the formation of ether, the agency of the acid is 

partly that of detaining the alcohol in a temperature more 

‘than fufficient for the volatilization of this fluid when uncom- 

bined, and partly that of affifting the caloric to decompofe 
the alcohol in confequence of its own powerful affinity for 
“water. 
A circumftance, however, firft remarked by Scheele, but 
which has hitherto failed to obtain the notice to which it is 

fo wellentitled, fufficiently proves that in the formation of 
ether the acid employed aéts a much more important part 
than is afligned to it inthe theory of Vauquelin and Four- 
roy. The admirable chemift above-mentioned itates that 
if fulphuric ether be duly reétified by agitation with cauttic 
alkali and fubfequent dittillation, it occafions no precipitate 
avith barytic falts ; but if to the ether thus purified there be 

added nisric acid, a copious precipitate is then produced by 
any of the foluble falts of barytes, indicating the prefence 
of fulphuric acid. This fa& ftrikingly points out that a 
portion of the bafe of the acid in a more or lefs deoxygenated 
{tate actually combines with the alcohol to compofe ether. 
A like fa& refpecting muriatic ether is alfo mentioned by 
Scheele, namely, that though this ether, when reétified, oc- 
cafions no decompofition of nitrated filver, yet the watery. 
refidue, after combuftion of the ether, occafions a copious pre- 
cipitate of muriated filver when mixed with the nitrat of 
this metal. 

§ 2. Nitrous ether.—Although nitrous ether appears to 
have been known to Bafil Valentine and Kunkel, yet the 
mode of its preparation being kept a fecret, it foon ceafed 
to be attended to by chemifts, till in the year 1740 it was 
re-difcovered by Duhamel, and afterwards was more parti- 
cularly defcribed by Navier, Sebaftiani and others. It 
was prepared by Navier in the following manner. Put 
12 ounces of re¢tified alcohol into a ftrong bottle, and add 
to it gradually and at intervals 8 ounces of {trong nitric acid ; 
after each portion of acid the liquors are to be well mixed 
by agitation, and the bottle is to be kept clofe corked and 
immerfed up to its neck in ice and water; when the whole 
of the acid has been added, the bottle is to be well corked 
and further fecured by aleathern cap. A ftratum of ether 
rifes by degrees to the furface of the liquor, and after five 
or fix days the cork is to be pierced by a needle in order to 
let out the nitrous gas formed during the procefs ; this gas 
having efcaped, the cork is to be drawn, and the whole 
contents of the bottle being poured into a feparatory funnel, 
the ether is thus procured unmixed with the heavier fluid on 
which it floats. This is, however, a very rude way of pro- 
ceeding, and is attended with the utmott rifk to the appa- 
ratus, the ether obtained alfo is in {mall quantity, and very 
impure. In order to prevent the violent and rapid action of 
the concentrated acid on the alcohol, which is the chief 
difficulty in the preparation of nitrous ether, Dr. Black 
propofed to interpofe a thin ftratum of pure water, and 
Fifcher on the fame principle made ufe of a little weak 
fpirit of nitre for the fame purpefe. M. Dolfufs, froma 
careful repetition of the latter procefs, obtained the tollowing 
refult. Upon two ounces of very ftrong nitric acid he 
poured gently fix drachms of the fame very much diluted, 
and upon this three ounces of reétified alcohol. The bottle 
was loofely corked and fuffered to ftand undifturbed for 
three days ; at this'time the lower liquor appeared perfeGtly 
homogeneous with a ftratum ef ether floating aboveit. The 
whole being put into a retort and fubjected to a gentle heat, 
there were obtained two ounces and a drachm p very pure 
ether unmixed with any acid, and the refidue in the retort 
confifted of weak acetous acid mixed with oxalic acid, 
nearly the whole of the nitrous acid having been decom- 
ofed. 

. The laft mode by which nitrous ether may be prepared, 
that we fhall mention, and which on the whole appears to be 
the beft, confifts in mixing together alcchol and fulphuric 
acid, and pouring the liquor upon pulverized nitre ; the ful- 
phuric acid difengages the nitre, which immediately re-a&ts 
on the alcohol, and ether is the refult. The able chemift 
whom we have already mentioned has fhewn the excellence 
of this method by the following experiment. Having put 
into a retort four ounces of perfeGily dry and pulverized 
nitre, he added to ita mixture confifting of two ounces of 
concentrated fulphuric acid, and four ounces of alcohol. 
The whole being fubmitted to diftillation, there came over 
firft fix drachms of dulcified fpirit of nitre, and then three 
ounces of a liquor from which by fubfequent re€tification 
were procured two ounces of pure ether. 

Nitrous 
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Nitrous ether, when recently made, contains in loofe com- 
bination a confiderable quantity of nitrous gas, which in 
fome degree modifies its properties, and renders it peculiarly 
liable to burft the bottles in which it is kept, efpecially in 
‘warm weather. This lofs and trouble, however, may be avoid- 
ed by rectifying the ether, which is beft done in the following 
way. Pour into a {trong vial fo as to fillit two thirds, one 
part of ether and four parts of pump-water, and agitate it 
cautioufly at firft, frequently removing the thumb from the 
mouth of the vial in order to afford a free pafflage to the 
difengaged nitrous gas: when no more of this gas is given 
out add a quantity ofdry pearlath equal in weight to theether, 
and fhake the whole well together; then put the mixture 
into a tubulated retort and proceed to diftillation, taking 
care that the temperature does not exceed 120° Fahr.; the 
ether will pafs into the receiver quite pure, and may be kept 
for any length of time in {trong well clofed bottles, with no 
more rifk of accidents than fulphuric ether is fbject to. 

Nitrous ether refembles fulphuric ether in moft of its 
roperties; it has, however, a dilute yellow colour, and a 
omewhat different odour and flavour; this appears to be 
owing to the prefence of a little refinous matter, from which 
it can never be entirely freed ; by repeated diftillations from 
frefh parcels of dry white fugar, as Deyeux has obferved, 
this impurity may, in great part, be feparated, and in pro- 
portion as this takes place the ether becomes more and more 
analogous to that prepared by fulphuric acid. 

Nitrous ether appears capable of uniting with nitrous gas 
in two proportions ; when the ether is in excefs it forms ni- 
trous ether in the ftate in which it appears previous to rec- 
tification ; when the nitrous gas exceeds the ether it forms 
a permanently elaflic fluid that has obtained the name of 
etherized aitrous gas. ‘The preparation of this differs only in 
the rapidity with which the nitrous acid and alcohol are made 
‘to act on each other: when the combination takes place 
very flowly much ether and little etherized gas are the refult, 
but when the contrary is the cafe, thefe two produés are 
formed in an inverfe proportion. If equal parts of alcohol 
and {trong nitrous acid are mixed together at the cemmon 
atmofpheric temperature, or at a higher heat in proportion 
as the acid is diluted, a very rapid and copious effervefcence 
takes place, a little ether is condenfed in the receiver, and a 
large quantity of gas pafles through the conduéting tube, 
‘the firft portions of which are etherized nitrous gas, and the 
fatter common nitrous gas. What remains in the retort is 
acetic acid with a little oxalic acid. The properties of 
etherized nitrous gas (according to Van Diemen and his af- 
fociates, to whom we are inbebted for its difcovery) are the 
following. It hasa difagrecable ethereal odour, exaétly re- 
fembling that of olefiant gas when treated with oxymu- 
fiatic acid. By the application of flame it takes fire and 
‘burns with a yellowifh lambent flame like alcohol; after 
the combuttion has ceafed, the veffel in which it was carried 
on contains a vapour of fingular pungency. Water abforbs 
this gas, but requires a confiderable time to effect this, ex- 
cept agitation is had recourfe to, refembling, in this refpect, 
take acid. Alcohol produces the fame effect as water, 
nd takes up the gas not only more rapidly, but alfo in 

larger proportion. A folution of cauftic potafh alfo dif- 
folves it, but with confiderable difficulty, and on the addi- 
tion of fulphuric or muriatic acids the etherized gas is again 
fet at liberty unaltered in any of its properties. Ammonia, 
whether liquid or in the gafeous flate, is incapable of con- 
traéting any union with it ; the fame is the cafe with oxygen 

at the common temperature, but a mixture of the twoairs, 
heninflamed, produces a molt violent explofion; fulphuric 

acid immediately decompofes this gas, by abforbing the 
- Vor. XIII. 

ether, the nitrous was retaining its claftie fate. Sulphurous 
acid produces the fame effeét, only it requires fome days for 
this purpofe. If fulphuric acid, previoufly diluted with an 
aut weight of water, is placed in contact with this gas 
over mercury, its action is greatly retarded, the diminution 
of volume in the inclofed air takes place much more flowly, 
and even after fome days a portion of ether is retained by 
the nitrous gas, which in confequence acquires the property 
of enlarging the flame of a taper that is immerfed in it, in 
the fame manner as nitrous oxyd does. Nitrous acid, ac- 
cording to the degree of its concentration, abforbs either 
wholly or iu part, the ethereous portions of the gas, and the 
fame may be obferved of muriatic acid. 

Etherized nitrous gas, when pafled through a red-hot 
tube, depolits a little oil, and by fubfequent wathing in lime- 
water is freed from fome carbonic acid; the refidue is ni- 
trous gas, mixed or combined with common carburetted 
hydrogen, and is not atted on by the fulphuric, nitric, or 
muriatic acids, by cauttic potafh or alcohol. The addition 
of oxygen gas produces red vapours, the nitrous gas is con- 
verted into acid, and the gafeous refidue is carburetted 
hydrogen. 

§ 3 Muriatic ethers—After chemifts had fhewn the 
produdtion of ether by means of the fulphuric and nitric 
acids, it was natural to attempt its preparation by the mu- 
riatic acid. But this latter, in its ufual ftate of dilution with 
water, has no aétion on alcohol, and therefore the various 
modes that were firft praétifed to obtain muriatic ether en- 
tirely failed. A few chemifts were faid to have fucceeded 
by employing fimple muriatic acid, but im a more concen- 
trated and dry. ftate than the common liquid acid; the 
proces, however, was both difficult and doubtful, and mu- 
riatic ether can hardly be faid to have been known till Rou- 
elle difcovered that it might be prepared by diftilling toge- 
ther alcohol and the fmoking liquor of Libavius, which 
is a concentrated muriat of tin in its higheft ftate of 
oxydation. The marquis de Courtanvaux, having re- 
peated the procefs of Rouelle with great care, propofes the 
following as the beft method of making the fubftance in 
queftion, Mix together in a retort three parts of the fuming 
muriat of tin and one of alcohol; a contiderable degree of 
heat is immediately excited, and a white fuffocating va- 
pour arifes, which, however, foon difappears on agitating 
the mixture. As foon as an ethereous odour is perceived, let 
two balloon receivers be luted on, and kept as cool as poffible; 
then by the application of a gentle heat to the retort there 
comes over firft a little dephlegmated alcohol, which is fuc- 
ceeded by the ether: by an increafe of temperature a few 
drops of coloured oil are produced, and there arifes, partly 
in the form of a foft butter and partly in that of a denfe 
brown liquid, a quantity of {moking muriat of tin, part of 
the metallic oxyd remaining in the retort as a grey powder. 
When the ether thus procured is mixed with pearlafh, a 
copious effervefcence and precipitation take place, owing to 
the decompofition of fome muriat of tin contained in the 
ether; after which, by diftillation at a gentle heat, the ether 
arifes in a ftate of great purity, amounting to half the impure 
produé of the fill diftillation. 

Several other of the metallic muriats have been found to 
be equally efficacious with the liquor of Libavius ; the cor- 
rofive muriats of antimony and of arfenic, the muriats of 
bifmuth and zinc, and the red muriat of iron, have in par- 
ticular been ufed with fuccefs in the preparation of muria~ 
tic ether. Scheele. 

Scheele, the difcoverer of oxymuriatic acid, was induced 
to try the effeét of this in the preparation of muriatic ether. 
For this purpofe he put three ounces of alcohol into « 

4A receiver, 
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receiver, with which was connefted a retort holding two 
ounces of common falt, upon which was poured an equal 
weight of fulphuric acid ; the muriatic acid thus difengaged 
pafled into the receiver, where it combised with the alcohol; 
and this, when faturated with aeid, was transferred to another 
retort, containing three ounces of black oxyd of manganefe 
in fine powder; the mixture inftantly affumed a green 
coleur, and prefently after became fo hot as to boil. 
When the ebullition had ceafed, there was found ip the 
receiver a liquor, from which, on mixture with water, a quan- 
tity of ether immediately feparated. The fame method is 
recommended by Van Mons, except that he employs only 
one fourth of the manganefe ufed by Scheele, and performs 
the fecond diftillation in a Woulfe’s apparatus, the bottles 
of which contain a folution of cauftic potafh, by which the 
acid is prevented from re-a&ting on the ether. 

Another mode of applying oxymuriatic acid to the pre- 
paration of ether, firft praétifed by Scheele, is mentioned 
by Pelletier, and deferves to be repeated, as being perhaps 
the moft expeditious and economical of any. He intro- 
‘duced into a large tubulated retort a mixture of eight 
ounces of manganefe, and 16 ounces of decrepitated com- 
mon falt, upon which he poured a mixture of 12 ounces of 
fulphuric acid, and eight ounces’ of alcohol. From this 
mafs ten ounces were drawn off by diftillation at a gentle 
heat, which, by fubfequent rectification, yielded four ounces 
ef ether. 

It deferves to be remarked, that the ether prepared by 
oxymuriatic acid generally depofits, curing its re¢tification 
with potafh, a confiderable quantity of a clear aromatic and 
bitter oil, which finks in drops to the bottom of the veffel ; 
the ether alfo, according to Dolifufs, at lealt before re&tifi- 
cation, is compleatly mifcible with water when fhaken with 
it for fome time. The preparation of ether, by means of 
fimple muriatic acid, is not eafy, and was readily fuppofed 
to be impoffible by fome of the leaders of the niodern fchool 
of French chemifts, becaufe it contradif&ted one of their 
early theories oa the procefs of etherification ; yet Beaumé, 
a chemilt of great experience and unqueftioned veracity, had 
affirmed, that he had obtained a fmall quantity of ether, by 
mixing together alcohol and muriatic acid, both of them in 
the ffate of vapour. The practicability of this method 
appears alfo to be eftablifhed beyond doubt by the following 
formula of M. Baffle. Keep a quantity of common falt in 
fufion for about an hour, in order to drive off all the water 
of cryftallization, then pulverize it, and put 40 parts intoa 
tubulated retort, connected with a Woulfe’s apparatus, in 
the firft bottle of which are to be poured 20 parts of moft 
highly re€tified alcohol; then add to thefalt in the retort 
zo parts of the flrongeft fulphuric acid, and proceed to 
diftillation by a gentle heat, keeping the bottle holding the 
alcohol as cool as poffible. When the alcohol is faturated 
with acid, transfer it to a retort, and diftil over about one 
half of it ; agitate this portion with an alkaline ley, and the 
ether will prefently feparate and float on the furface, whence 
it may be obtained by decantation or diftillation. The 
quaatity of ether from the above materials amounts to about 
five parts. ; 

Muriatic ether has a ftriking refemblance to that prepared 
by fulphuric acid ; its fpecific gravity, however, is greater, 
amounting, according to Hermbftadt, to 0.84 ; its tafte alfo 
has a peculiar aftringency like alum, and when burning it 
exhales a ftrong acrid odour, fomewhat refembling that of 
falphurous acid. 

“ §4. Fluoric ether —All that we know of this fubftaace 
is derived from the difcoveries of Scheele. He firft impreg- 
nated rectified alcohol with fluoric acid gas, by diitilling 

4 

prisaiedl fluor {par with fulphuric acid, and-placiag al 
ol in the receiver ; the {moking fpirit thus obtained 

diftilled with a geutle heat, but no fign of ether made its 
appearance. , Another portion of the acidulated fpirit was 
then mixed with black oxyd of manganefe, ard by fubfe- 
quent diflillation an ethereous Auid came over, from which, — 
by fubfequent reétification, a little ether was obtained of a_ 
very agreeable odour, refembling nitrous ether. : 

§.5- Acetic esher—Acetic ether was firlt difcovered by — 
the Count de Lauraguais; the method of its preparation 
was by diftilling together equal! parts of alcohol and: acetic 
acid. Scheele, Porner, Bergman, and other chemitts, re- 
peated this procefs ineffeQually, and hence were induced to 
{ufpeét fome error. In confequence of thefe doubts, Pelle- 
tier entered into a carefsl examination of the fubjeét, and 
has beth fhewn the reafoa of the failure of Scheele, and 
has given the proper methed by which to fucceed. He 
diftilled together equal parts of alcohol and acetic acid, and 
drew off a little more than half; this liquor was acidulous, 
and had an ethereal odour, but no true ether could be made 
to feparate. He then mixed together 12 ounces of itro 
adical vinegar, and the fame quantity of alcohol, and dii- 

tilled over one half of it at a boiling temperature ; this pro- 
dué& he poured back into the retort and recommenced the 
diftillation ; the produce of this and of a third diftillation 
were in like manner recohobated, and having diftilled the 
whole again for the fourth time, he finally obtained 12 
ounces of an ethereous fluid; with this hemixed a quantity 
of carbonated potafh, fufficient to faturate the acid which 
it contained, and then {ubmitted it to gentle diftillation. 
The firft fix ounces that came over were pure aeetous ether, — 
the next four ounces alfo contained ether, but not fo pure 
asthe former. It is remarkable that during the cohobations 
a confiderable abforption of air took place. 

Scheele obtained acetous ether in a much more compen- 
dious maaner, by mixing together acetat of potafh, or of 
lead, or of copper, with alcohol, and then adding as much 
fulphuric acid as was requifite to decompofe the acetous- 
falt, and diftilling the mixture at alow heat. The produce 
being fhaken with water, the ether rifes to the furface and 
may be poured off. From 16 partsacetat of lead, fix parts 
ftrong fulphuric acid, and nine parts of water, Bucholz 
obtained fix parts rectified ether. 

Acetic ether always retains the odour of the acid by 
which it is formed; it is not fo volatile as the ethers pro- 
cured by the mineral acids; it burns with a lambent blue~ 
flame, like alcohol ; it is foluble m a little more than twice 
its bulk of water, and is decompofable into acetous acid by 
repeated diitillations ata very gentle heat. 

Various other acids have been diftilled with alcohol for 
the purpofe of procurisg ether, but with little or no fuccefs. 
Oxalic acid, with an equal weight of alcohol, yielded Berg- 
man a watery fomewhat etherized alcohol. Benzoic acid 
and alcohol, according to Scheele, afford no ether, but when™ 
a little common muriatic acid is added to the mixture, an” 
ethereous liquor comes over, of which part floats on water 
and part finks in the fame fluid. The ether, or the lighter” 
portion, has the odour of benzoic acid, buras with a clear 
flame and {moke, and is about equal in volatility to acetic 
ether. The-phofphoric, boracic, tartarous, citric and 
fuccinic acids, were found by the fame able chemift ‘to be 
incapable of producing ether, either by their own a@tion o 
alcohol, or when mixed with oxyd of manganefe or muriati 
acid. , : 

Eruer, in Ancient Geography, a town of Paleftine, 
the tribe of Juda, which afterwards was aligned to 
tribe of Simeon, ty Nisusu ‘ 
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ETHEREAL O1. See O1n, volatile or effential. 
_ ETHEREGE, Grorce, in Biography, chiefly known 
as a writer of comedy, was born in the vicinity of London 
about the year 1636. Little is known of his early years, 
but it is fuppofed he was educated at Cambridge; fpent 
- fome time in dereitn travel, and afterwards entered himfelf at 
_ one of the inns of court. His talents were but ill adapted to 
_ the laborious profeflion of the law; he was fond of gay and 
_ polite company, and became a writer for the ftage. In 
1664, his firft comedy, entitled «* The Comical Revenge, or 

-Love in a Tub,” was prefented to the town, “and! well 
received. The author was immediately enrolled among the 
wits of the age. His next piece is thouglit to have been 

_ entitled to more praife for wit than for morality. It is 
entitled ‘¢ She would if fhe could ;”* its licentious tendency 
was jultly reprobated by the “Speétator,’” who fays he knew 
of but one author who had profefledly written a play upon 

the defire of multiplying our fpecies, and that is the polite 
_ firGeorge Etherege in the play of “ She would if the could :”’ 
* Other poets,” he adds, ** have here and-there given’ an 
intimation, that there is this defign under all the difguifes 
and affeGations which a lady may put on, but no author 

_ except this has made fure work of it, and put the imagina- 
_ tions of his audience upon this one purpole, from the be- 
_ ginning to the end of the comedy.”? His next piece was 
, not produced till the year 1676; it was entitled « The man 
of the mode, or fir Fopling Vlutter,?? and dedicated to the 
fecond duchefs of York, Mary of Modena. It was very 
_ popular, and regarded as a true model of polite comedy ; one 
_ of its principal characters was faid to be a reprefentative of 
the earl of Rochefter, the finifhed fine gentleman and man 

@f pleafure, Etherege lived a diffipated life, and in a few 
_ years injured his fortune and conftitution. With a view of 
‘maintaining his rank in fociety, he paid his addreffes to a 
Jady of confiderable fortune, who refufed to marry him, 
unlefs he could procure the honour of knighthood. ‘This 
he readily obtained, and upon the acceflion of James II. he 
was fent out envoy to Ratifbon, where he refided fome 
_ time, and from whence he wrote letters which are favourable 
_ Ipecimens of his talent for eafy pleafantry. He died foon 
after the revolution, but the account of the time and man- 
ner of his death has been diflereiitly related. By fome he 
_ is fuppofed to have died in his native country foon after 
his return from France, whither he had been on public 
 bufinefs, and by otheis it is faid, that it happened at 
_ Ratifbon by a fall down ftairs. Befides the comedies already 
_ mentioned, Etherege was author of many fmaller poems. 
_ His letters to the duke of Buckingham are in the Biogra- 

_ phia Britannica, to which the reader is referred. 

: » ETHERINGTON’S Bay; in Geography, a bay on 
_ the north-weft coaft of the ifland of St. Vincent; alittle to 
~ the north of Chateau Belair bay. 

_  £THESIUS Lapis, a name given by fome authors to 
_ the chryfolite. 

. ETHICAL GOOD, Erurcat poffble. See the re- 
 Spettive articles. 
_ ETHICS, Finn, the doGtrine of manners, or the feience 
of moral philofophy. See PuirosopHy and Morauiry. 
_ _ The word is formed of $0:, mores, manners, becaufe the 
cope or objet thereof is to form the manners. 
Gale makes ethics only the firft part or branch of moral 
" philofophy, wiz. that which regards private perfons, or in 
_ @ private capacity. - 

| By manners or morals is here meant a way, or manner, 
R of living confirmed by cuftom or habit, or certain habitudes 
of doing, or actions which are often repeated, which, if 
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they be according to right reafon, the morals or manners 
are faid to be good, otherwife, evil and vicious, 

Hence the object of ethics is the exercife of rightrea- 
fon in all our affairs, actions, and relations; or it-is a maa 
himfelf confidered as dirigible, and-to be conduéted: ac- 
cording to reafon: and the end of ethics is to make him 
good and happy: fo that if a man conduéted himfelf ac- 
cording to right reafon in all the circumttances of his ac- 
tions, affairs, and relations, he would arrive at the highed 
pitch of moral perfection and beatitude. 

Whence ethics may be defined a right manner of think- 
ing in order to attain to human felicity, or a feience where- 
by man is direted to conduct his will, and the actions 
thereof, fo as to live well and happily. See Wiut. 

The principal, nay, the only topics thereof, are happi- 
nefs and manners, whence arife two parts or branches of 
ethies ; the firft on moral happinefs, coufidered as the end; 
and the fecond on moral virtues or good manners, as the 
means to arrive at that end. 

ETHICOPROSCOPT AE, formed of ufo:, manners, and 
meoTHOT vs offeado, L offend, in Antiquity, the name of a 

fect. Daimafcenus, in his Treatife of Herefies, tells us, 
that the denomination of E-thicoprofcoptz was given to fuch 
as erred in matters of morality and things relating to 
practice that were to be done or to be avoided, &c. who 
blamed things laudable and good in themfelves, or recom- 
mended or praétifed things evil. On this footing the Ethi- 
coprofcopte, though a numerous body, were no particular 
fect. 
ETHIOPIA, in Ancient Geography, was a name given 

to feveral countries, both of Afia and Africa, whofe in- 
habitants were either perfeétly black or of a fwarthy com- 
plexion; but Ethiopia, in a more reftrifted application of 
the term, cr Ethiopia propria, was limited on the north by 
Egypt, extending to the leffer catara&t and the ifland 
Elephantina ; on the weft by Libya interior; on the eat 
by the Red fea; and on the fouth by a part of Africa 
unknown to the ancients, but probably comprehending that 
{pace which includes the modern kingdoms of Girgiro, 
Alaba, Machida, and part of Adel or Zeila. Proper 
Ethiopia, however, feems to have varied in extent at different 
periods; but for feveral ages it feems to have been the tract 
which at this day comprehends the kingdoms of Dongola, 
Sennaar, and Abaffia, with part of Adel or Zeila; and 
confequently to have taken up 17 degrees of lengitude, and 
to have reached from the tropic of Cancer to within fix 
degrees of the line. Some geographers have reftricted it to 
the tract of country that lies between Egypt and Abyffinia, 
about 600 miles in length, and 500 in breadth, which was 
called by the Arabian geographers Nubia. 

The proper Ethiopia was anciently diftinguifhed by a 
variety of appellations, “Sometimes it was called India ; 
fometimes Cephenia ; and moft ufually Abafene, in found 
and fignification approaching very near to the modern 
Habath, Habefh, or Abaflia. We alfo find Chaldwa, At, 
fyria, and even Perfia denominated Ethiopia by fome authors 
ef reputation ; and it mult be allowed, that the ancients 
called all thofe countries, extending themfelves beyond each 
fide of the Red fea, indiferiminately India or Ethiopia. 

According to the Jews, the LXX, the Vulgate, and 
other verlions, Cufh, when applied in f{eripture to a country, 
is always to be underftood of the proper Ethiopia. ‘This 
epinion is fupported by Philo, Jofephus, Eupolemus in 
Enfebius, Eustathius, the author of the Alexandrian Chro- 
nicon, and the concurrent teftimony of the Greek and 
Latin fathers, See Cusu. 

Ethiopia did not abound in cities and.towns of any con- 
4A2 »  fiderable 
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fiderable note, Auxume, Auxumis, or Axome, reckoned 
the metropolis of Ethiopia, was undoubtedly the fame city as 
the modern Axuma, or Axum. This country was extremely 
mountainous, and therefore the climate in different parts of 
it was very various, (See Asyssinta.) The days and 
nights, as Ethiopia lay betwixt the tropic of Cancer and the 
line, were for the moft part nearly equal, The winds that 
blew on the mountains were, generally {peaking, falubrious 
and pleafant ;\ but the atmofphere over the plains {lagnated 
and became unwholefome. The foil in thole parts that 
admitted of cultivation was extremely fertile, and produced 
vat quantities of grain, pulfe, and fruit. It abounded with 
metals, particularly gold, minerals, vegetables, and a great 
variety of animals. \ (See Apyssin1a.) The moft famous 
river that waters this country is the Nile. (See Nive.) 
The chief ports and emporia of ancient Ethiopia were thofe 
of Adulis, Mondus, Opere, Mofylon, and the principal 
city of the Aualite, feated upon the Red fea. The Arabs 
imported from their country into thefe ports fruit, corn, 
wine, and cloaths ; and exported from thence to Ocelis and 
Mufa, oppofite harbours in Arabia, f{pices, caffia, perfumes, 
ivory, myrrh, and feveral other commodities. The mof 
noted iflands pertaining to Ethiopia were Meroe, the Spo- 
rades’ of Agatharcides, Aftrate, Ara Palladis; Gythitis, 
Myronis, Daphnine, Magi, Acanthine, lfis, Mondus, and 
Menuthias. 

According to Pliny, Ethiopia was anciently divided into 
45 kingdoms, of which the moft powerful and flourifhing 
was Meroe ; but he does not inform us, whether they were 
independent of each other, or under one fupreme head. 

There is reafon to believe, however, that the kings of 
Ethiopia always ruled with an uncontroulablefway. If we 
admit the Ethiopian tradition, that a long fucceffion of 
princes, defcended from Solomon, reigned 1n this couatry, 
it can fearcely be denied, that their authority was unlimited, 
as that of the Hebrew monarch knew no bounds. * It ap- 
pears from Strabo and Pliny, that fome Ethiopic nations 
were governed always by queens, whofe common name was 
Candace, as that of the Egyptian kings was Pharaoh, and 
Ptolemy. From Diodorus Siculus we learn, that a great 
part of Ethiopia was compofed of feveral elective mo- 
narchies, the heads of which were chofen out of their prielts 5 
and that all thefe princes made the.laws of their refpective 
kingdoms the bafis of their government. According to 
Diodorus Sieulus the laws of Ethiopia agreed in fubftance 
with thofe of Egypt ; which the Ethiopians accounted for 
by the affertion, that Egypt was firft peopled by colonies 
that migrated out of their country. Herodotus, however, 
reprefents the Ethiopians as having been civilized by the 
Egyptians, and as haying learned the cuftoms and manners 
of that people at fo late a period as the reign of Pfammiti- 
chus I. Jupiter Ammon, according to the Greek and 
Latin authors, appears to have been the principal object of 
religious worfhip in Ethiopia; though the natives paid 
likewife divine henours to Ifis, Pan, Hercules, /Efcula- 
pius, and others, whom they confidered as the greateft 
benefaGtors to mankind; and if thefe authors may be 
credited, their religion differed not much from that of the 
Egyptians. Diodorus Siculus tells us, that the Ethiopians 
valued themfelves upon their being the firft nation that had 
a religious eftablifhment ; and for this reafon they believed, 
that their facrifices were more acceptable to the gods than 
thofe offered by any other people. He affures us, however, 
that fome of them were atheiits, who looked upon the fun, 
on account of his feorching rays, as their implacable enemy. 
If a tradition of the modern Abaffines could be relied on, 
the Ethiopians, or at leaft a confiderable part of them, 

adhered zealoufly to the law of Mofes from the time of 
Solomon till their converfion to Chriltianity. According to — 
this tradition, the queen of Sheba, whom our Saviour calls _ 
the queen of the fouth, and who ruled over a powerful 
nation of Ethiopia, had a fon by Solomon named Menileck, 
who was educated at that prince’s court, and infiru€ted, 
under the care of his father, in the law of God. Being 
afterwards anointed king of Ethiopia, and fent home to take 
poffeffion of his kingdom, at the defire of feveral eminent 
Ifraelites and doétors of the law that attended him, he 
introduced his father’s religion, which continued among his 
fubjeGs and their pofterity till the time of St. Athanafius, 
See AByYssINIA. 

Ethiopia, in ancient times, was a country of vaft extent, in- 
habited by different nations; and, therefore, it is natural to fup- 
pofe, that aconfiderable variety of languages, or at leaft of dia- 
lets, muft have prevailed in it. The moft ancient of thefe 
was that called the Ethiopic, into which the {cripture was 
formerly tranflated, and in which all the books of the Abaf- 
fines, both facredand profane, are written. According to 
fome authors, this language nearly refembles the Chaldee ; 
but, according to Ludolfus, who fpent 60 years in the 
itudy of it, it bears as great an affinity to the Hebrew and 
Syriac, and approaches nearer {till to the Arabic, from 
which it appears to be immediately derived. Ludolfus afferta, 
that a competent knowledge of the Hebrew, or any other | 
of the oriental tongues, will enable a ftudent foon to make 
a very rapid progre{s in the Ethiopic. ‘The pureft dialect 
of this tongue was that ufed in the kingdom of Tigré, 
where Axuma and the old Ethiopian kings refided. Upon 
the failure of the Zagzan line, a Sewan prince afcended 
the throne, upon which the Ambaric diale& was introdu- 
ced at court, and gradually diffufed over the whole empire. 
(See Asyssinia.) From comparing the ancient Ethiopic 
alphabet, as given by the learned Job Ludolfus, in his ** Hif- 
tory of Ethiopia,” with the old oriental alphabets, it feems — 
not improbable, that fome of them were derived from the — 
old Affyrian, Phcenician, Samaritan, and Syriac characters. 
The number of letters likewife in this alphabet, and the © 
names of feveral of them, tend to eftablifh the fame fuppo- — 
fition ; though Ludolfus believes thefe charaéters to have _ 
been invented by the Axumites or Ethiopians themfelves, 
and to be much older than even the Cufic charaGter of the 
Arabs. The Ethiopians both write and read from the left 
hand to the right, contrary to the cuftom of the orientals: _ 
a circumftance which indicates that their alphabet was 
not entirely of the fame extraction with that of the 
Arabs. 

The Ethiopians agreed in feveral points with the Egyp- 
tians, though they had many cuftoms peculiarto themfelves, 
fome of which were very fingular and uncommon. From 
this mutual agreement in bie of their laws, their fplendid 
funerals, the deification of their princes, the feveral colleges 
of priefts, circumcifion, and moft of their facred and civil — 
inftitutions, it is highly probable that the fame arts, {ciences, 
and learning, as well as religion, prevailed in both nations, 

The Ethiopians were naturally bold and fatrepid, but 
violent in their temper. They likewife furpafied the peo- 
ple of moft other nations in beauty and fize, to which a 
proportionable degree of ftrength was generally annexed. 
According to various authors, the proper ancient Ethiopians 
were, in general, perfectly black, as we find their pofterity 
at this day, though thofe of fome particular cantons were, 
white, called by Pliny white Ethiopians. Their women 
were ftrong and lufty, and brought forth their children — 
with little pain. Fram the teftimony of Herodotus, com-_ 
pared with the relations of fome modern authors, it is not 

unlikely, 
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that they died of oldage, a few only excepted, 
by the {word, or were devoured by wild beatts, as 

Ane. Un. 

unlikely, 
’ who fell 
Salluft has obferved of the ancient Africans. 
Hitt. vol. xvi. See Anysstnra and Cusu. 

Ernropia, in Modern Geography, is a denomination in- 
cluding the countries of Nubia, Abyffinia, Abefh or Abex, 
and Anian, which are bounded by Egypt and the defart of 
Barca on the north; by the Red fea and the eaftern ocean 
on the,eaft ; by Zanguebar and Caffraria on the fouth ; and 
by Guinea, Nigritia, and Zaara, on the weft. Neverthe- 
lefs, all the countries ftill, according to the ancient divifion, 

. that lie almoft in a ftraight line from Egypt to the Cape of 
Good Hope, may be comprehended under the general name 
of Ethiopia, Ethiopia is divided into Upper and Lower, 
the former including Nubia and Abyffinia; and the latter 
comprehending all the kingdoms fouth of the equinoétial 
line, as Congo, Lower Guinea, Caffraria, Monomotapa, 
&c. which fee refpectively. 
ETHIOPIC Version. See Bisre, Lthiopic. 
Eruiopic Year. See Year. 
ETHLEG, in Ancient Geography, a town of Upper 

Meefia, according to Antonine’s Itinerary. 
ETHMOID, or Erumorpar, in Anatomy, a name 

iven to one of the bones of the head. See Cranium, 
sETHNARCNA, Erunarcu, formed of ches, nation, 

and apxn, command, a governor and ruler of a nation. 
There are fome medals of Herod I. furnamed the Great, 

on one fide whereof is found Hyezdov, and on the other E0- 
yacxov, q. d. Herod the Ethnarch. After the battle of 
Philippi, we read that Antony, pafling over into Syria, con- 
ftituted Herod and Phafael his brother tetrarchs, and in that 

_ quality committed to them the adminiftration of the affairs 
of Judea. (Jof. Ant. lib. xiv. cap. 23.) Herod therefore 
had the government of the province before ever the Par- 
thians entered Syria, or before Antigonus’s invafion, which 
did not happen till &x or feven years after Herod was com- 

_ mander in Galilee. (Jof. lib. xiv. cap. 24,25.) Confequent- 
ly Herod was then truly ethnarch, for he can be no other- 
wife denominated ; fo that it muft have been in that {pace 
of time that the medals were ftruck, which only gave him 
this title: which medals are a confirmation of what we read 
in hiftory of the government which that prince was intruft- 
ed with before he was raifed to the royalty. 

Jofephus gives Herod the appellation of tetrarch in lieu of 
that of ethparch; but the two terms come fo near to each 
other, that it is eafy to confound them together. 
Though Herod the Great left by will to Archelaus all 

Judea, Samaria, and Idumea, yet Jofephus tells us he was 
then only called ethnarch. 
ETHNOPHRONES, in Antiquity, a feet of heretics 

in the feventh century, who madea profeflion of Chriftianity, 
but joined thereto all the ceremonies and follies of pagan- 
ifm, as judicial aftrology, fortileges, auguries, and other 
divinations. 

They derive their denomination from ¢4yo:, nation, and 
pt, thought, P eat q. d. paganizers, or perfuns whofe 
thoughts or fentiments were {till heathen or gentile. 
They praétifed all the expiations of the gentiles, cele- 

brated all their feafts, and obferved all their days, months, 
times, and feafons. See Damafcenus, Heref. N° 94. 
ETHOLOGUS, among the Ancients, a mimic, or ac- 

tor, who could reprefent all the various habits and difpofi- 
tions of the mind. 
ETHOPQIA, or Eruorea, in Rhetoric, called alfo 

Ethology, a draught or defcription, exprefling the man- 
ners, paflions, genius, tempers, aims, &c. of another per- 
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The word is of Greek original, being formed of :60-, mosy 
confuetudo, and roe, facio, fingo, defcribo. Quintilian, lib.ix. 
cap. 2. calls this figure imitatio morum altenorum ; and 
in Greek, pujencss, imitation. In Englifh we denominate it a 
pidure or charaéer. 

Such is that beautiful paffage in Sallufl, in his ** Bellum 
Catilinarium,””? wherein he gives usa picture of Cataline : 
‘¢ He had an uncommon ftrength both of body and mind, 
but an ill-turned and wicked difpofition. When very 
young, his great pleafure was in_inteftine broils, rapine, 
flaughter, and civil difcord. His body was formed to un- 
dergo fafting, cold, and watching, beyond all belief. His 
mind was daring, deceitful, and various, and could imitate 
or accommodate itfelf to every body ; he was extremely co- 
vetous of other people’s goods, and profufe of his own.. 
His lufts and defires were very high ;. his ftock of elo- 
quence confiderable, but he had little or no difcretion.”’ 

The ethopeeia is divided into-profopographia and ethopaics 
properly fo called ; the former of which is a picture of the 
body, countenance, make, drefs, gait, &c. and the latter 
of the mind. 
ETHULIA, in Botany, a name concerning whofe ori- 

gin or meaning we have met with no conjecture. Lin- 
nzus its author rarely explained names of his own contriv- 
ance, nor is any thing upon this occzfion mentioned in his: 
fon’s Decas Prima Plantarum, where Lihulia firlt appeared. 
Could he poffibly allude to the remote country whence it 
came, as e, extra, (beyond) Thule, fuppofed by the ancients 
the uttermoft part of the earth? Ifthe plant had been of 
American origin, fuch an appellation would, not inelegant- 
ly, have alluded to the famous prophecy in Seneca’s Medea, 
fo expreflive of the difcovery of the weltern world, and 
ending 

—— “nec fit terris: 
Ultima Thule.?——— 

It was however fuppofed to come from Ceylon, and is 
actually a native of the banks of the Nile. If the above 
conjecture be inadmiffible, the name muft depend on its har-- 
mony for protection. Linneus might well be glad to get. 
rid of the harfh Sparganophorus of Vaillant, to which he 
would obje&t as compofed of Sparganium, a generic name 
already eftablifhed. But it is probable he did not at firft 
obferve that Vaillant’s genus was his Zthulia, though he 
foon recognized it. Linn. Gen. 413. Schreb. 545. Willd. 
Sp. Pl. v. 3.1740. Mart. Mill. Diét. v. 2. Ait. Hort. Kew. 
v. 3. 158. Jufl. 184. Gertn. t. 164. (Sparganophorus ; 
Vaill. AG. Paris. Ann. 1719. Gertn. t. 165.) Clafs and 
order, Syngencfia Polygamia-equalis., Nat. Ord. Compofite 
difcoidee, Linn. Corymbifere, Jufl. 

Gen. Ch. Common Calyx rounded, fimple,. of many linear, 
equal, {preading-pointed fcales.. Cor. compound, difcoid. 
Florets all fertile, numerous, uniform, tubular, funnel-fhaped,. 
with fome {pace between them ; their limbs five-cleft, erect. 
Stam. Filaments five, very fhort, capillary ; anthers united! 
into a cylindrical tube. Pi/, Germen angular ; ftyle thread- 
fhaped, the length of the ftamens ; fligmas two, recurved, 
Peric. none, except the permanent calyx. Seeds folitary,, 
truncated, top-fhaped, five-fided, five-furrowed ; crown 
none, except a prominent margin.. Recept. naked, convex,, 
dotted with minute excavations, 

Eff. Ch. Receptacle naked. Seed-down none. Florets: 
- tubular, five-cleft, numerous.. Scales of the calyx pointed, 

This is but a vague and confufed genus, depending pro- 
perly on the three following f{pecies only.. 

1. E. conyzoides. Linn. Sp. Pl. 1171. L. fil. Dec. Pl. 
Rar. 1. t. 1. Flowers panicled,’’—Seeds of this uae 

ent. 
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fent by Profeffor David Van Royen to Linneus, who raifed 
them im his ftove at Upfal, and the plant proving new, was 
defcribed and figured by his fon, ina work of which only 
two fafciculi ever appeared. Liinneus fuppofed it a native 
of Ceylon, which may poffibly be corre&t. No new inform- 
ation appeared concerning it, till it was mentioned in the 

Hortus Kewenfis as fent by Thouin, and oon afterwards 
Vahl difcovered it to be the Kahiria of Forfkall, fo that 
we hence learn it to be certainly a native of the muddy banks 
of the Nile, where it flowers early in November. The root 
is annual, fbrous. Stem fourfeet high, alternately branched, 
hollow, downy, leafy. Leaves alternate, on fhort ftalks, 
lanceolate, pointed, equally ferrated, fragrant, downy 
beneath, three inches long ; without ftipulas. F/oqwers pale 
blue, iz compound corymbofe panicles about the tops of the 
branches, remarkable for the fleader and diftant tubes of 
their florets) The /eeds form an almoft globofe head; 
éach of them is crowned with a pale undivided angular 
border. - 

2. E. Sparganophora. Linn. Sp. Pl. 1171. (Sparga- 
nophorus Vaillantii; Gertn. v. 2.395. t..165.) ‘ Flowers 
in {cffile axillary ‘clufters. Calyx-fcales recurved.”? —This 
we know only from the work of Vaillant, (from whom 

' Linneus adopted it,) and that of Gertner; nor is its na- 
tive country afcertained. The /eaves are faid to be like thofe 
of Golden Rod.  Seeds'esa@tly like the laft in general ftruc- 
‘ure, nor does there feem any doubt of their’belonging to 
one and the fame genus. 

3. E. Srruchium. Swartz. Prod. 
Browne Jam. 312. t. 34. f. 2.) Flowers axillary, feffile, 
moltly folitary. Calyx with itraiht {pinous points.—Ga- 
thered by Browne in Jamaica. Stem herbaceous, two or 
three feet high, leafy, fmoothifh. eaves elliptic-lanceo- 
late, four or five inches long, pointed, ftrongly ferrated, 
thin, very flightly pubefcent, on {talks an inch in length. 
Flowers {mall, axillary, feffile, either folitary or in pairs, or 
if more together, they have fmaller leaves between them. 
We prefume the itraight {pinous points of the calyx-fcales 
will afford a certain fpecific difference between this and the 
laft, whether their foliage be different or not. 

In his firft Mantiffa, p. tro, Linneus added three f{pecies 
to his genus Lrhulia. Of thefe E. tomentofa mutt be entire- 
ly ftruck out of the fyftem, being no other than his own 
Artemifia chinenfis, and not having either the habit or cha- 
raGers of an Ethulia. ‘The fecond is £. divaricata, Burm. 
Ind. 176. t. 58. f. 1. (Chryfanthemum bengalenfe angutti- 
folium pufillum, fummo caule ramofum ; Pluk. Phyt. t. 21. 
f. 4.) Leaves linear, toothed, decurrent. Flowers foli- 
tary, ftalked, terminal. Stem divaricated.—Native of rice- 
fields in Malabar. Koenig. Root annual. Stem three or 
four inches high, ereét, much branched in a corymbofe 
manner ; branches leafy, quadrangular, winged, fomewhat 
cottony. eaves alternate, linear-lanceolate, toothed, run- 
ning down into the wings of the branches. Flowers on 
fhort, fimple, folitary, terminal ftalks ; Calyx of numerous, 
imbricated, fharp and fomewhat fpinous, fpreading, pur- 
plith feales. Seeds without any crown.—We have, as 
Willderow has already done, prefumed to correét the de- 
{cription of Linnzus, and his quotation of Burmann. Lin- 
nzus moreover quotes his own Artemifia minima, Sp. Pl. 
ed. 1. n. 19, with the original fpecimen before him, for this 
Ethulia, but very erroneoufly, and his citation of Burmann 
is fo p'aced as to imply that he had committed the fame 
fault, which is not true. We cannot but obferve here that 
Burmann in his Flora Indica has copied £. conyzoides and 
E. Sparganophora from Linnzus, without any real know- 
ledge of them, fo that his authority is of no avail refpeéting 

111t. (Struchium ; 
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thofe fpecies. Gzrtner, v. 2. 389. t. 164, retains this 2. die 
varicata as the only real Libulia, adding a good fynonym 
from Plukenet (who ‘cures the plant twice), Chryfanthe- 
mum parvum ramofiifimum, membranaceo-caule maderafpa- 
tenfe ; Pluk. Phyt. . 160. f. 5. Gartner therefore preferves 
the name and genus of Vaillant’s Spareanophorus, which he 
conteuds isa very diftin& genus from this plaut. In the 
laft particular he appears to be right, but the above three 
{pecies unqueftionably confitute what Linueus meant by 
Lthulia, and they only agree with his generic defeription, 
fo that the divaricata ought perhaps to be referred, not- 
withitanding its want of a feed-crown, to the Grangea of © 
Adanfon and Juffieu, as the latter fufpeéts, or rather to 
make a genus by itfelf. (See Grancea.) Juffieu indeed 
preferves Browne’s Struchium as a genus, but, as we pre- 
fume, impreperly. 

One more fuppofed £rhulia remains to be noticed, named 
bidentis, Mant. 110, from its refemblance to Bidens tripar- 
tita. This has nothing to do with the genus under con- 
fideration, being the very identical Paver iacapitata of Juffieu, 
of which we fhall {peak under that name hereafter. It is a 
native of Chili. 

With the Evhulia uniflora of Walter and Wilidenow we 
are not at all acquainted. S. » 
ETIENNE, in Biography, the name of a family wlio 

have been celebrated as learned printers, and are more 
commonly known by the epithet of Stephanus, or in Englith 
by that of the learned Stephens. The founder of the 
family was Henry, a printer at Paris. He is chiefly dif- 
tinguifhed as the editor of a Pfalter, in which the compofi- 
tions were divided into yerfes, and diftingmithed by figures, 
being the firft book of Scripture in which this praCtice 
was obferved. He died at Lyons, leaving behind him three 
fons, all eminent printers, of whom the fecond was, 

Erienne, Rosert. This young man worked at firft 
under Simon de Colines, who had married his mother, and 
then fet up in bufinefs for himfelf at Paris. He had re- 
ceived a very liberal education, and was well acquainted 
with the ancient languages, and was deeply fkilled in 
principles of found criticiim. He carried the art of typo- 
graphy to a very high pitch of excellence, as a number of 
his books well known at prefent will teftify. His office is 
faid to have refembled a learned feminary, in which the Latin 
language was the only one allowed to be {poken by all the 
perfons employed by him. He eitablifhed an early reputs- 
tion by the editions of the bible in different languages. He 
was the firft-perfon who introduced the divifion of the whole 
into verfes; of which, we are informed, he made the necef- 
fary preparations, as he was on a journey on horfeback 
from Paris to Lyons. hefe divifions have been ufeful as 
marks for reference, but in other refpeéts they have been 
injurious to the work, on account of the faultinefs of the — 
divifions which not unfrequently give a wrong fenfe to im- 
portant paflages of the facred writings. Inthe year 1532 he 
publifhed his excellent ‘* Thefaurus Lingue Latine”’ in two 
volumes folio. ‘This work obtained a very high reputatioa, 
and has paffed through many editions: the bef are faid to be 
that printed in London in 1734, and the one printed at Bafil 
in1740. Both editions confift of four volumes folio. In 
the year 1539 the reputation of Robert attraéted the atten- 
tion of Francis I. who reimburfed him fome of his expences 
in procuring manufcripts and founding new types, and gave 
him the honour of king’s printer for Greek and Latin 
books. At the reformation this worthy printer, in common 
with many biblical critics, tell under the fufpicion of herefy, 
and endured a long perfecution excited by the doétors of 
the Sorbonne, who, in the year 1548 unanimoufly decreed” 

that 
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that his bible with a verfion by Leo Jude, and notes, ought 
to be fuppreffed, and placed in the lift of prohibited 
books. By many liberal and refpectable perfons Etienne 
was fupported again{t the fanaticifm of bigots and priefts, 
but, at length, he thought it advifeable to withdraw to 
Geneva, where he more openly avowed himfelf a friend to 
the reformed religion. He felt himfelf called on to vindicate 
his condu&, and publifhed an apology, in which he retaliated 
upon his perfecutors, and the church, by whom he had been 
driven into a kind of exile. At Geneva he continued to 
follow his profeffion, and pabhfhed many books in favour 
ofthe Proteltant caufe. He was elected burgher of Geneva, 
and lived in habits of friendifhip with Beza and Calvin. 
He died in the year 1559, at the age of fifty-fix. He has 
been, fince his death, to the prefent day, the theme of 
admiration with the learned, and by the illuftrious De Thou 
he was confidered as better entitled to the gratitude of his 
country, by the perfection which he gave to the art of 
printing, than thofe warriors who had extended the 
boundaries of the French empire. Moreri. 

Erienne, Cuarves, a phylfician of the faculty of 
Paris, who is confidered by his biographers as an honour 
sto the age in which he lived, in confequence of the ex- 
tent and variety of his attainments. He was born about 
the year 1503. His father, Henry Etienne, and his bro- 
thers, Francis and Robert, were all celebrated for the in- 
genuity with which they cultivated the art of printing. 
But this family was not lefs unfortunate than ingenious ; 
for, being attached to the caufe of the Proteftant reforma- 
tion, fome of them were banifhed from France, and others 
died in prifon. Charles, however, during thefe troubles, 
lived and flourifhed at Paris, where he had for many years 
practifed his profeffion, when his brother Robert became 
the objeét of perfecution, and fled to Geneva. He immedi- 
ately undertook the fuperintendence of his printing-office, 
which he continued to manage for feveral years, in the 
hope of effeéting the reftoration of his brother, practifing 
medicine at the fame time with his former diftinétion and 
fuccefs. Rohert died at Geneva, however, in 15593 and 

_ Charles terminated his life unfortunately, a few years after- 
wards, having died ina dungeon in 1564, at the age of 

_ about fixty. 
_ Dr. Etienne, the fubje& of this article, made feveral dif- 

_ Coveries of minor importance in anatomy, which had efcaped 
"his predeceffors, efpecially Galen, of whom he was a great 
admirer; he publifhed fome anatomical figures, the execution 

_ of which, however, was claimed by a furgeon of the name of 
_ Riviere, and generally allowed to be his; but the explana- 
tions were admitted to be Etienne’s. He publithed a 
great number of works, fome of which have no conneétion 
with his profeffion, efpecially the hiftories of Lorraine, of 
Flanders, and of the dukes of Milan. The works relative 
to medicine, befides the anatomical book jult mentioned, 
were principally on botanical fubjeéts. He alfo wrote a 
volume, confifting of three books, “« De Nutrimentis,”’ Paris, 
1550. Eloy. 

_ Ersenne, Henry, the fon of Robert, was born at Pa- 
Tis in 1528, and became diftinguifhed as one of the moft 
learned men of his time. His father fpared neither pains 
‘or expence in his education, and the youth had a great fa- 
ility in acquiring the Greek language. At the age of 
€ighteen he affifted his father in collating the MSS. of Di- 

fius Halicarnenfis. “ After he had performed this buli- 
nefs he fet out on his travels; flaid fome time in Italy, 
where he became well acquainted with the learned men of 
‘that country, and obtained much valuable information from 

the Italian libraries. From Italy he came to England, and 

from thence he paffed through the Low Countries in his 
way to Paris, whither he returned at the moment his father 
was driven from that city. Here he followed the united pro- 
feflions of printer and editor. In 1554 he publifhed the 
Odes of Anacreon from the MSS, which he found in Italy. 
He accompanied his edition with fragments of Sappho and 
other lyric poets, and with an elegant metrical 'verfion, 
To him the learned are likewife indebted for various other 
Greek authors, publifhed from MSS. which he had colleéted 
in his travels, all of which he correéted and enriched with 
valuable annotations. In 1572 he publifhed his « Thefau- 
rus Lingue Grece,’”’ in four volumes folio, a capital com- 
panion to the Latin Thefaurus by his father. Scapula 
made an abridgement of this vaft work, which greatly ‘hin- 
dered the fale of the original, and thus defrauded the learned 
author of the recompence to which he had the moft folid 
claim. This valuable man was protected by Henry IV. of 
France, who was fo far attached to him, that he employed 
him in a work entitled « Sur la precellence de la Lanoue 
Francoife.”” He was, however, too deeply imbued with 
the liberal principles which real literature almoft always in- 
fufes in the minds of her votaries, to efeape the malice of 
the monks. They brought a profecution ayainft him for 
his “¢ Preparation a ?Apologie pour Herodote.”? Apprifed 
of his great danger, and well knowing the rancour of his 
enemies, he fled from the city and took refuge in the moun- 
tains of Auvergne. Scarcely had he left the city, when 
finding that he had efcaped their cruel fangs, they burnt the - 
excellent man in effigy, regretting, no doubt, that they had 
not his perfon on which to wreak their vengeance. After 
this Etienne refided chiefly at Geneva, though he made oc- 
cafional vifits to his literary friends in Germany and France. 
He was fubje& to many difficulties, and doomed to other 
and fevere perfecutions, which at length fo far broke his 
{pirits as to caufe derangement, and in this fate, as well as in 
poverty, he died at an alms-houfe at Lyons in 1598. Be- 
fides editing the Poete Greci Principes; Maximus Tyrius; 
Diodorus Siculus; Medice artis Principes. poft Hippoc. 
and Galen; and the Nov, Teft. Grzc., to which he prefixed 
an admirable preface; he was author of fome excellent 
pieces, befides what have been already mentioned; viz. 
Dialogues “ De bene inttituendis lingue Grece ftudiis 37? 
*« De criticis veteribus Gracis et Latinis,’? and other pieces 
inthe French language, as well in verfe as in profe. He 
was a man of many fingularities, but tritly refpeétable, and 
highly refpe&ted. He left feveral children, of whom his 
fon Paul fucceeded him in his Genevan printing-office, and 
inherited a fhare of his reputation. Moreri. 

Evrenne, Saint, in Latin Fanum Sandi Stephani, or Fu- 
rania, in Geography, a eonfiderable town of France, in the 
department of the Loire, chief place of a diftri& of the 
fame name, with a population of 16,259 individuals. It is 
fituated on the river Furan, 36 miles S.W. of Lyons, and 
348 miles 8. by E. of Paris. N. lat. 45° 22. The town 
is divided into two cantons, aft and Wet, the former with 
three communes and 12,735 inhabitants, the latter with 
three communes and 14,069 inhabitants ; the whole canton 
has a territorial extent of 924 kiliometres.. There are at 
Saint Etienne and in the neighbourhood feveral manufac- 
tures of {words and fire arms, cutlery, and hardware of all 
forts, ribbands, filks, and good bleaching grounds. The 
diftrict abounds with coal-mines, and the proximity of two 
large rivers, the Rhéne and Loire, affords great facility for 
the tranfport of the produce of the manufaétures, 

As chief place of a diftri&, Saint Etienne has a fub-pre« 
feét, two courts of juflice, and a regifter office. The dif- 
tri€t contains g cantons, 76 communes, and 99,261 inhabit~ 
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ants, ona territorial extent of 11424 kiliometres.—Alfo, 
a {mall town of France, in the department of the Maritime 
Alps, chief place of a canton in the diftri@ of Puget-The- 
niers, with a population of 1689 individuals ; its canton has 
a territorial extent of 2124 kiliometres, and three communes, 
with 3089 inhabitants. 

Errenne de Baigorry, Saint, a town of France, in the 
department of the Lower Pyrenées, chief place of a can- 
ton in the diftric&t of Mauléon, with a population of 6187 
individuals. The canton contains 10 communes and 10,939 
inhabitants, on a territorial extent of 210 kiliometres. 

Erienne de Cuines, Saint, a {mall town of France, in the 
department of Montblanc, chief place of a canton in the dif- 
trict of St. Jean de Maurienne, with a population of 830 in- 
dividuals, The canton has a territorial extent of 1174 ki- 
liometres and 6 communes, with 6496 inhabitants. 

Etienne de Lugdarés, Saint, a {mall town of France, in 
the department of the Ardeche, chief place of a canton in 
the diftri&t of ’Argentiere, with a population of 1509 
individuals. The canton has feven communes and 3439 
inhabitants, ona territorial extent of 185 kiliometres. 

Etrenne de Montluc, Saint, a town of France, in the 
department of the Lower Loire, chief place of a canton in 
the diftri& of Savenay, with a population of 4118 individuals. 
The number of the inhabitants of the canton amounts to 
12,453; they are difperfed in five communes, ona territorial 
extent of 2724 kiliometres. 

Erienne de Saint Geoire, Saint, a {mall town of France, 
in the department of the Ifére, chief place of a canton in 
the diftriét 6f St. Marcellin. It has 1546 inhabitants, and 
its canton comprifes, ona territorial extent of 624 kiliome- 
tres, 13 communes, with a population of 9381 individuals. 

Errenne en Dévoluy, Saint, a {mall town of France, in 
the department of the Upper Alps, chief place of a canton 
in the diftric&t of Cap, with only 766 inhabitants: but the 
canton. has four communes, and a population of 2184 indi- 
viduals, on a territorial extent, of 2624 kiliometres. 

Erienne fes Orgues, Saint, a {mall town of France, in the 
department of the Lower Alps, chief place of a canton in 
the diftri& of Forcalquier, withya population of 984 indivi- 
duals. The canton has a territorial extent of 2723 kilio- 
metres, 12 communes, and 4260 inhabitants. 
ETIOLATION of Plants, in Gardening, the rendering 

them white, crifp, and tender, by excluding the aétion of 
light from them. See Buancuine. 
ETIQUETTE, a French term, primarily denoting a 

ticket or title affixed to a bag or bundle of papers, exprefl- 
ing its contents. It is alfo ufed when applied to the Spanith 
and fome other courts, to fignify a particular account of 
what is to be done daily in the king’s houfhold, and in the 
chief ceremonies relating to it. It likewife denotes thofe 
forms that regulate the decorum of conduct towards per- 
fons of various ranks and itations. 
ETIVAZ in Geography, a {mall town of Switzerland, 

in that part of the canton of Berne whichis called the Ober 
Land, or Upper Country, being at the foot of the higheit 
Alps, and extending to the glaciers, orice mountains. It is 
fituated in the diftrit of Geflenay, and is remarkable for its 
mineral {prings, the water of which has a fulphureous tafte. 
ETLINGEN, or Erruincen, a {mall town of Ger- 

many, in the grand duchy of Baden, fituated on the river 
Alb, between Pfortzheim and Raftadt, at the diftance of 
12 miles from each. N. lat. 48° 55'. 
ETMARSHAUSEN, or Ermersuausen, a {mall 

town of Germany, in the duchy of Saxe Coburg, in the 
diftri& of Saltzungen, remarkable enly for the following in- 
{cription, which is engraved on an old garden gate of ftone, 
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in Latin characters : “ wer weifz obs wahr ift,”? (who knows 
whether it be true.) It is become a proverbial faying in 
that part of Saxony, and frequently ufed as a polite infinua- — 
tion that a perfon is fufpeéted of having rather deviated from 
or embellifhed the truth; people then obferve that what has 
been related is engraven at the garden gate at Etmarfhaufen. 
The origin, occafion, or motive of the infcription itfelf, has 
never yet been explained, and has puzzled feveral antiquaries 
of the neighbourhood. 
ETMASER, a town of Arabia, in the province of 

Yemen; 36 miles N. of Chamir. 
ETMULLER, Micuaer, in Biography, an eminent 

phyfician, was born at Leipfic on the 26th of May, 1644. 
Poffeffing a tafte for the fciences which his native city 
afforded him the moft ample means of cultivating, he dili- 
gently ftudied under the celebrated profeffors of that period. 
He afterwards {pent a confiderable time in travelling through 
France, England, Holland, Italy, and Germany, with a view 
to the farther acquifition of knowledge; and on his return 
took the degree of doétor of medicine at Leipfic in Augutt 
1668. In the year 1676, he was appointed profeflor of 
botany in that univerfity, and extraordinary profeflor of 
furgery and anatomy. He fulfilled thofe offices with great 
applaufe; and his death, which happened on the gth of 
March, 1683, when he was but 39 years of age, was gene- 
rally regretted by the faculty of Leipfic. The diforder, 
which occafioned it, was contraéted while he was employed 
in fome chemical experiments. He was a very voluminous 
writer, and his works were deemed fufficiently interefting 
at the time of their publication to be tranflated into moit 
of the European languages. His medical prattice and 
opinions were built.upon the theory of Sylvius de la Boe, 
and the chemical feét. 

Ermutver; Micuaee Ernest, fon of the preceding, 
was born at Leipfic on the 26th of Auguit, 1673; and, 
after having ftudied at Zittau, Altemberg, and other fchools 
of Germany, he took the degree of doctor of medicine at 
his native place, in 1697. He afterwards travelled to the 
moft eminent univerfities of Europe, and became fucceffively 
profeffor of anatomy, of philofophy, and of pathology at _ 
Leipfic. He had likewife been two years director of the 
Academia Nature Curioforum, when his death occurred, 
on the 25th of September, 1732. He has left fome differ- 
tations of his own, but is chiefly known as the editor of the 
works of his father. 
ETNA. See Etna. 
ETOBESA, or Erosema, in Ancient Geography, a 

town of Spain, in Edetania, mentioned by Livy under the 
name of Etovifla, and fituated at fome diftance W. of Va- 
lencia. 
ETOCETUM, a place in the ifle of Albion, according 

to the Itinerary of Antonine, which Gale fixes at Wall, near 
Litchfield. : 
ETOILE, in Geography, a town of France, in the de- 

parment of Dréme, and diftri& of Valence; 3 leagues N.W.— 
of Creft. 
ETOLIA. See rota. 
ETON, in Geography, a large village in the hundred of 

Stoke, and county of Buckingham, England, is noted for iten 
great public feminary, or college, in which many eminent 
itatefmen, authors, military heroes, &c. have received their 
{cholaftic education. This college was originally founded 
by king Henry the Sixth, in the yéar 1440, for a provotty 
ten priefts, four clerks, fix chorifters, twenty-five poor 
grammar-fcholars, and twenty-five poor men. The firlt 
provoit was Henry Sever, who was fucceeded by Willi ma 
Waynfleet, founder of Magdalen college, Oxford. Thi 

foundation 
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Foundation was particularly excepted in the a& for the 
- diffolution of colleges and chantries, in the time of Edward 
VI. Its eftablifhment, however, has been in fome degree 
altered, and naw confilts of a provolt, feven fellows, two 
fchoolmatters, two condus, {even clerks, feveaty fcholars, 
and ten chotiiters, befides inferior officers and fervants. 
The annual eleétion of {cholars to King’s college, Cambridge, 

founded alfo by Henry Vi. takes place about the end of 
July, or the beginning of Augutt, wheii twelve of the fenior 

_ boysate pution the roll to fucceed in this college as vacan- 
cies occur. ‘The average number of vacancies are about 

' nine in two years: at nineteen years of age the {cholars are 
fuperannuated. Eton college alfo fends two fcholars to 

: Berton college, Oxford, where they are denominated poft- 
matters. It basa few exhibitions, of twenty-one guineas 
each, for its fuperanauated {cholars, towards whofe affiftance 
Mr. Chamberlayne, alate tellow, has bequeathed an eltate of 

Bol. per anaun, after the death of his widow. The fcholars 
' elected to King’s college fucceed to fellowfhips at three 

: years’ ftanding. The independent fcholars at Eton, com- 
~ monly called Oppidans, are very numerous; the ‘average 
~ number having been for feveral years pait from 300 to 350: 
~ when Dr. Beriard was mafter, under whom the {chool par- 

ticularly flourithed, the number at one time exceeded 529. 
» Among the many diftinguithed perfons who received their 

education here we find the names of bifhop Fleetwood, 
4 ‘pifhop Pearfon, John Hales, Dr. Stanhope, fir Robert Wal- 

pole, Horace Walpole, Oughtred the mathematician, Boyle 
‘the philofopher, Wailer, Gray, Welt, the late earls Cam- 

den and Chatham, and the late learned Jacob Bryant ; with 
"many other eminent literary and public chavacters of the 
_ prefent day. : 

An ancient cuftom, appertaining to this college, called 
the “ Montem,”’ or “ Ad montem,’’ mutt not be paffed un- 
“noticed. Thisis a proceffion of all the fcholars, &c., made 

"every third year on Whit-Tuefday, to a tumulus, which has 
acquired: the name of Sa/t-bill, by which alfo the neigh- 
Bouring inns have been long known. The chief object of 

is ceremony is to colle¢t money for f/f, as the phrafe is, 
om all perfons prefent, evea from paifengers travelling the 
ad. The colleéting {cholars are called falt-bearers, and 
-dreffed in rich filk habits. This ceremony has beea 
quently honoured with the prefence of the king and royal 

; ily, whofe liberal contributions, added to thofe of the 
nobility and gentry educated at Eon, who purpotely attend 

_ this meeting, have fo far augmented the collection, that it 
has been known to exceed 800/. The fum fo colleéted is 
eiven to the fenior {cholar who is going to Cambridge for 

his fupport at the univerfity.. It would perhaps be a vain 
endeavour to trace the origin of all the circumftances of 

this fingular cuftom, particularly that of colleéting money 
for fait, which has been in ufe for time immemorial. The 
proceffion itfelf feems to have been coeval with the found- 
ation of the college, and it has been conje@tured, with 

probability, that it was that of the bairn or boy 
op. It is fo aflerted in a note among the MS. col- 

ns bequeathed to the Britifh Mufeum by Mr. Cole, 
was of Eton and King’s college: but whence he pro- 
d this information, which, if corre&t, might be decifive, 
; Hot appear. The cuftom of hunting a ram by the 

Hton fcholars on Saturday in the ele&tion week, fuppofed 
to have been an ancient tenure, was abolifhed by the late 

rovolt Dr. Cooke. 
Eton college confifts of two quadrangles: in the firft are 

we fchool, the chapel, and lodgings-tor the matters and 
olars, Phe: other is occupied by the library, the pro- 
f’s lodgings, and the apartments of the fellows. ‘The 
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chapel, as far as relates to its external appearance, is a very 
haudfome ftructure ; the infide has none of that ornamental 
architecture fo much admired in King’s college chapel at 
Cambridge, to which this has fometimes been compared, 
but is quite plain, and has been much disfigured by fome 
injudicious alterations, made in the beginning of the laft 
century, when feveral of the monuments were removed, and 
others conceaied behind the wainfcot then placed at the ealt 
end. The whole length of the chapel is 175 feet, including 
the ante-chapel, which is 62 feet loug. Among the eminent 
perfons who are buried in this chapel, are Richard, lord Grey 
of Wilton, henchman to king Henry VIII.; Joha Long- 
land, bifhop of Lincoln, confeffor to that monarch; fir Henry 
Saville, the learned warden of Merton, and provolt of this 
college, who founded the Savilian profeflorfhips of aftro- 
nomy aud geometry at Oxford ; fir Henry Wotton, an emi- 
nent ambaflador and itatefman, who was alfo provolt of 
Eton; Francis Rowfe, a diftinguifhed writer among the 
puritans, and one of the lords of Cromweli’s upper-houfe, 
who died while provoft of Eton in 1658; Dr. Alleftree, 
alfo provoft, an eminent royalif, who built the new or up- 
per ichool, with the cloifters beneath, at the expence of 
1500/., and died in 1680; and Nathaniel Ingelo, who died 
in 1683. The monuments of fome of the above-mentioned 
perfons aie not now to feen. Sir Henry Wotton’s tomb 
has the fcllowing fingular infeription : 

‘ Hic jacet hujus fententiz primus auétcr— 
Difputandi pruritus fit ecclefiarum {eabies’’ 

«¢ Nomen alias quzre.’’ 

In the ante-chapel isa flatue of the founder, by Bacon, 
erected in 1786; the fum of 6co/. having been bequeathed 
for that purpofe by the Rev. Edward Betham, fellow of 
the coll-ge, who died in 1783: and’a monument of the 
young earl of Waldegrave, who was drowned when‘at Eton 
fchool, in 1794. 

The college library contains a very large and valuable 
colleétion of books, having been from time to time enriched 
by munificent bequetts. 

In 1452 the college had a charter fora market on Wed- 
nefdays, with confiderable privileges ; but it has been long 
difufed. T'wo fairs were granted by the charter of 1444: 
one for the three days following Ath Wednefday, the ether 
for fix days next after the 13th of Auguft. There 1s now 
only one fair, held on Afh-Wednefday. The parifh church 
of Eton, called in ancient’ records Eton-Gildables, having 
been fuffered to fall to decay, the inhabitants are permitted 
to attend divine fervice in the college chapel. The provoft 
is always rector, and has archideaconal jurifdidtion within the 
parieh. There is a chapel of cafe in the village ferved by 
one of the condu&s of the college ; it was built for the ufe 
of the inhabitants by William Hetherington, who had been 
one of the fellows, and was a very liberal benefa@tor to the 
blind and to the poor of other defcriptions. 

Eton is fituated on the northern banks of the ‘Thames, 
oppofite to Windfor, with which it is conne&ted by a bridge. 
Tt is 22 miles diftant from London; confifts chiefly of one 
ftreet ; and contains 290 houfes, and 2026 inhabitants. Ly- 
fons’s sep ae Britannia, vol, i. Beauties of England and 
Wales, vol. i, 
ETORPU, one of the- Kurifkoy or Kurile iflands, lying 

36 verfts from Urup; and about 300 verlts in extent. 
he whole ifland is covered with lof y mountains; one of 

which, at the northern extremity, emits a codtinual fmoke, 
and occafionally flames. The fummits ofthe mountains are 
bald, with fleep cliffs and heaps of rubbifh, Here ave 
forefts, confilting of the fame trees with thofe of the ifland 

4B Urup, 
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Urup. In the fouthern half, near about the centre of the 
ifland, grew larch-trees, in the proximity of the fea, but 
lender, though further inland, in the plains of the val- 
lies, good timber trees, fit for the purpofes of building. 
Here are likewife black bears, and in the forefts fables and 
foxes are met with. Of rats there is no fcarcity ; fifh-otters 
haunt the ftreams; andthe brooks abound in fifh. During 
the itorms that happen here, whales and large dolphins are 
thrown afhore by the fea. The fea-otter is not feen here, 
but fea-lions, though not of any great dimenfions. The in- 
habitants are hairy Kurils, who dwell together in villages. 
They are numbered in the capitation-tax at g2 perfons. 

ETRE'PAGNY, or Esrreracnt, a fmall town of. 
France, in the department of the Eure, chief place of a 
canton in the diftriét of Les Andélys, with a population of 
3201 individuals. It is fituated 9 miles from les Andélys, 
and 9 miles W. of Gifors ; its canton coutains 10,442 1n- 
habitants, difperfed in 26 communes, on a territorial extent 
of 140 kiliometres, 
ETRIGNY, a town of France, in the department of the 

Saone and Loire, and diftri€t of Chalons-fur-Saone ; 34 
leagues 5. of Cha!ons. 

ETRIS, atown of Egypt; 18 miles N.W. of Cairo. 

ETROEUNG, a town of France, in the department of 
the North, and difiri& of Avefnes; 1% league S. of 
dA\vefnes. 

ETRURIA, in Ancient Geography, a country of Italy, 
feparated on the weft from Liguria by the river Macra ; 
from Latium and Umbria on the eaft by the Tiber; on 
the north-eaft by a part of the Apennines from the country 
ofthe people called Boii and Senones ; and on the fouth- 
wek wathed by a portion of the Mediterranean fea, called 
Mare Tufcum, or Tyrrhenum, the Tyrrhenian fea. This 
country «vas once more extenfive than the prefent Tufcany, 
as itreached as far asthe Tiber. he inhabitants of Etru- 
ria, who fora long time poffeffed a great part of Italy, were 
denominated Tufcior Etrufci. (See Errusci.) The prin- 
cipal rivers of this country were the Arnus, the Umbro, the 
Clanis, and the Tiber. The chicf lakes were the Lacus Tra- 
fimanus, and Vulfinienfis. Among the moft confiderable cities 
we may reckon Luna, Pife, Luca, Pittoria, Florentia, Fefu- 
le, Portus Herculis, Labronis, Voluterrz, Sena Julia, Arre- 
Aium, Cortona, Perufia, Clufium, Vetularii, &c. &c. 

Etruria, in Geography, a country fituated between the 
Mediterranean, the Tiber, and the Apennines; bounded 
on the eaft by the dominions of the pope, on the north and 
north-eaft by the kingdom of Italy, on the weft by the re- 
public of Lucca, and-on the foxth-weit by the Mediterra- 
nean ; about 115 miles inlength, and 80 in breadth. The 
face of this country is beautifully varied with hills and val- 
lies, and the foil which is rich and fertile produces abund- 
ance of corn, and excellent fruit, oranges, lemons, olives 
and grapes. ‘The air is in feveral parts rendered infalu- 
brious by fens and moraffes; the falt-pits are rich. Manna 
is gathered in the marfh-lands near the fea; and the moun- 
tainous parts are rich in mines and minerals. Several me- 
dicinal {prings have been difcovered befides thofe of Pifa. 
Arno is the principal river; and Florence is the capital. 
After feveral revolutions, Etruria became a republic, and 
deriving its name from its capital, was called Florence. 
And in this republic the Medici family obtained by com- 

merce the wealthand rank of princes. Jt was alfo deno- 

minated Tu/cany, which fee ; and in 1569, Cofmo I. was 
declared duke of Tufcany by pope Pius V., which title 
was ratified by the emperor Maximilian II. in the year 
3575, on condition of his enjoying and holding it asa fief 

_a compa texture, and of a dull brownifh red colour. 

ETR 

of the empire. By the fifth article of the quadruple allie’ 
ance, made in 1718, it was flipulated that, with the con- 
fent of the Germanic body, the emperor fhould confer it as a - 
fief on the king of Spain’s eldeft fon by the fecond marriage, 
and that it fhould devolve to his male defcendants, and on 
their failure to the younger brother and his heirs. In 1737 
the duchy of Tufcany beaame annexed to the houfe of 
Auttria. By the fifth article of the treaty of Luneville in 
1801, the duchy of Tufcany was ceded to the duke of 
Parma, and ereéted into a kingdom, under the name of 
tees It has fince been annexed to the kingdom of 
taly. f 

ETRUSCA Terra, in the Materia’ Medica, a kind 
of bole of which there are two {pecies, the white and the 
red ; thefe are called by many authors the ferra figillata al- 
ba & rubra magni ducis, as they are brought to us fealed 
with different impreffions, 

The white Tufcan earth is a denfeand compact fubftance 
of a dull deadifh white, which in drying acquires fome de- 
gree of yellownefs ; it is of afmooth furface, and does not 
ftain the fingers in handling, It is not eafily broken, and 
but flightly adheres to the tongue, and freely melts into a 
fubftance like butter in the mouth. It makes a flight ef- 
fervefcence with acid men{truums. 

The red Tufcan earth isa pure bole, very pat and of 
It 

is naturally of a fmooth furface, breaks eafily between the 
fingers, and does not ftain the hands; it adheres ftrongly to 
the tongue, and melts freely in the mouth, and has a ftrong 
aftringent tafte, and leaves no fandy harfhnefs between the 
teeth. It makes an effervefcence with acid menftrua. 
This is made up of {mall flat cakes, and impreffed with a 
fhield bearing a ducal coronet, &c. Thefe are the charac- 
ters by which both thefe earths may be known from others 
of the fame colour: they are beth dug in feveral parts of 
Italy, particularly in the cicbantaaell of Florence: they 
are kept in the fhops there, and prefcribed with fuccefs in 
fevers of many kinds, and in diarrhaas, dyfenteries, and the 
like cafes. 

ETRUSCI, Erruscans, in Ancient Geography, a peo- 
ple of Italy, who inhabited that part which is now called 
Tufcany ; though it was formerly mueh more extenfive un- 
der the name of Efruria. The Etrufcans, in very ancient 
times, are {uppofed to have been matters of almoft all Italy ; 
for the whole region called Italia by the Latins was deno- 
minated by the more ancient Greeks Tyrrhenia, accurd- 
ing to Dionyfius Halicarnaffenfis (Antiq. Rom. lib. i.) ; 
whence it is inferred, that it was formerly fubje& to the 
Tyrrhenians, or Etrufcans, and from them received that 
denomination. Livy and Plutarch intimate, that the feas, 
which partly furround Italy, viz. the Tyrrhenian, Ionian, 
and Adriatic, were anciently denominated the Etrufcan fea; 
and that the Etrufcans pofleffed the whole large tra&t ex- 
tending frem the Alps to the ftraits feparating Italy from” 
Sicily. They built twelve cities beyond the Tiber, which 
were afterwards the boundary of Etruria Proper on one 
fide ; and they were the founders of Nola and Capua, and 
poffeffed twelve capital cities in the traét terminated by th 
Po and the Alps. Virgil and Silius Italicus rank Cafena 
and Mantua among the cities of Etrufcan extra¢tion ; and 
we learn from Livy, that this ancient nation in very early 
times occupied the’ whole tra€t between the Alps and the 
Apennines. According to Pliny, Bononia, or Bologne, was 
anciently regarded as the principal city of Etruria; and we 
may obferve, that many Etrufcan relics and fragments of an« 
tiguity have been dug up in various provinces of the king- 
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dom of Naples, Verona, Padua, &c. as well as the duchy 
ef Tufcany, or the Proper Etruria. The kingdom of La- 
tium was probably a colony of the Etrufcans ; and the firtt 
traces of the city of Rome may poflibly have been owing 
to that nation. However, in procefs of time, the Gauls 
made feveral irruptions into Etruria, and feized upon that 

rt of it which lay between the Alps and the Apennines. 
The firft of thefe irruptions happened about 600 years B.C, 

and the laft alittle before the taking of Rome by Brennus. 
Geveral colonies of Greeks made fettlements in the fuperior 
part of Etruria ; and from them it was denominated Magna 
Grecia. The Etrufcaus were likewife difpoffefled ofa large 
extent of territory by the Samnites and Ligurians, long 
before they fubmitted to the Romans; fo that at lait they 
Found themfelves confined within the limits of Etruria Pro- 
pria, where for feveral ages they made a very confiderable 
figute. Etruria was called by the moft ancient Greeks 
Tyrfenia ; but Polybius, and thofe who lived after him, de- 
nominated this country Tyrrhenia. Tyrfenia is faid to be 
the true name, as it correfponds with that of the Lydian 
prince, Tyrfenus, under whofe conduét, according to He- 
rodotus, the Tyrfeni, or Tyrrheni, firft made a iettlement 
in Italy. Etruria was divided into twelve ftates or dynafties, 
each of which had its peculiar city. Each ftate or tribe 
was governed by its own prince, called in the Etrufcan 
language “ Lucumo,”’ and received its denomination from 
the capital city. See Errurtia. 

The Tyrfeni, or Etrufcans, were a branch of the Pelafgi, 
that migrated into Europe, according to Dionyfius Hali- 
earnaflenfis, not. many ages after the difperfion.. Thofe 
who marched by land as far as Lydia detached a colony 
under the condué of Tyrfenus to Italy, This colony 
feems to have been joined by a body of Pelafgi, previoufly 
fettled in fome of the iflands of the Archipelago. Hence 
fome have concluded that the Lydian Pelafyi, or Etrufcans, 
conducted by Tyrfenus into Italy, and the firft Velalgi 
that inhabited Greece, were the fame peovle ; but Diony- 
fius Halicarnaffenfis makes the Tyrfenians and Pelafgi two 
different nations. The Etrufcans denominated themfelves 
Rafeni, from their leader Rafan, or Rafen; and Tyrfenus, 
or Tyrfen, is faid to be only the name Refen, with the fer- 
vile letter T fuperadded. This circumftance feryes to evince, 
not only that the Etrufcan name of the people under confi- 
deration agreed with that of the Greeks, but likewife that 
they were both of oriental extra€tion. See Pevasau. 
_ The Etrufcans fcem to have derived their appellation from 

Etruri, or Eturi, as they were anciently denominated ; and 
that this appellation was deduced from Athuria, or Aturia, 
that of their parental country, may be proved from Dionyfius 
Halicarnaffenfis, Strabo, and Dio. Moreover, Aturia avd Af- 
fyria differ merely in dialeét ; the former being equivalent to 
the Chaldzan word X°>\)[4N, and the latter to the He- 
brew “Wiw&, as may be evinced from Bochart (Phaleg. 
1. ii. c. 3.) and others. Since, therefore, nothing is more fre- 
nt than the permutation of A and E in oriental words, 
efpecially when written in Greek letters, Atura and Etura 
muft be regarded as the fame word, and as the ancient 
name of Etruria. More efpecially if we coufider that Refen 
Wasa city of Aturia or Affyria, whence, probably, the 

of the Etrurian or Etrufcan colony were denominated 
Rafeni, or Refeni; and that, from the facred hiftorian, we 
may conclude Afhur to have been the brother of Lud, or 

t anceltor of the Lydians. The term Tulci, or ‘Uhufci, 
38 of a later date, and feems to have been given to the 
Etrufeans by the Greeks. The facrifices, or ufe of frank- 
incenfe, that prevailed among the Tufcans in after ages, 
Probably fuggefled this appellation to that people. 
wa 

As each of the twelve tribes, or cantons, celled in the Tule 
can language « T,ucumonin,” was governed by its own prince, 

a king prelided over the whole ; and whilft the lucumo afflum- 
ed the adminiftration of affairs in his own province, the king 
was confulted on all extraordinary occafions, and convened 
the general diet of the twelve nations on all prefling emer- 
gencies. This dict was held at the temple of Voltumna, 
which was a celebrated city of Evruria, feated on the fpot 
which #8 occupied, according to Cluverius, by the prefent 
city of Viterbo; and in this temple meafures were conceit- 
ed for making war upon, or concluding peace with their 
neighbours. Although the power of cach lucumo was li- 
mited, the Etrufcan kings feem to have been vefted with a 
fort of abfolute authority, confonant to the firft oriental form 
of government. 

Some of the principal Tufcan laws were fuch as follow : 
1. By the original conftitution of Etruria, no fingle ftate, 
or lucumony, could enter upon a war, or conclude a peace, 
with any neighbouring power, without the participation of 
the whole Etrufcan body. 2. The Etrufcans, by a parti- 
cular law (Athen. Deipnof.1. i. p. 23.) admitted their wo- 
men to all noéturnal entertainments; in which they were 
afterwards followed by the Romans. 3. They obliged 
themfelves to treat all foreigners with the utmoft humanity. 
4. They gave all poflible encouragement, as it fhould feem, 
by virtue ef their conftitution, to all polite arts and artifi- 
cers. 5. In orderto deter people fom contracting larger 
debts than they were able to pay, the Tufcan koys, by 
way of ridicule, followed all infolvent debtors with an empty 
purfe. 6. They muit have had many good moral inititutions, 
fince from them the Romans received a fupplement to their 
Twelve Tables. 7. The jura fecialia were firft obferved 
by the Etrufcans. §. The Etrufcan polity, in general, 
feems to have been founded upon maxims of the moft con- 
fummate wifdom, as may be colleéted from Ariftotle, and 
Heraclides Ponticus in Athenzus’s Deipnos. ; to which the 
curious reader may be referred for further information. 

The religion of the Etrufcans was a grofs and multifa- 
rious idolatry. In common with the ancient Greeks, and 
Pheenicians, they worfhipped the Cabiri, or Dii magni ma- 
jorum gentium. They were alfo initiated in the Samothra- 
cian or Cabirian mytteries. 

Befides the Greek and Roman deities, they had feveral 
peculiar to themfelves; fome of which were confined to 
particular towns or diltriéts. "Lhe divine fervice and facred 
myfteries of the old Etrufcans agreed, in feveral points, 
with thofe of the Greeks, but in others differed from them, 
and thefe they communicated to the Romans long before 
that nation had any intercourfe with the Greeks. The 
feltivals, holy days, and ftated times of public worfhip of 
the Romans and Etrufcans, muft alfo have agreed in feve- 
ral particulars, as the Romans, before they became acquaint« 
ed with the Greeks, received every thing relating to reli- 
gion, and even their calendar itfelf, from the Etrufcans, 
The latter borrowed of the Egyptians, or rather the Plice- 
nician fhepherds expelled Egypt, their public fupplications, 
pomps, and folemn procefiions, which occurred in fome of 
their principal feftivals. The rites and ceremonies ufed by 
the harufpices, augurs, and pontifices at Rome, were de- 
rived from the Etrufcans, who feem to have been the moft 
celebrated nation inthe Pagan world for fkillin augury, and 
divination, as wellas knowledge of the nature of facrifices, 
to which all rites and ceremonies neceflarily relate. This, 
however, was their chara&er ainonz the Romans, as Cicere 
end Livy have teltified. Hence this branch of {cience was 
emphatically ftyled at Rome * Ars Etrufea,” and  Difci- 

plina Gtrufea 37? fo that Etruria was denominated by Are 
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nobius the mother of fuperftition. It is obfervable, that 
neither the Etrufcans nor the Romans had any magnificent 
temples in the earlier ages. The Etrufcans-had fome pe- 
culiarities in their religion, which diftinguifhed it from that 
of every other nation; but the ancient Egyptian and Phe- 
nician modes of worfhip were the fame with thofe, for many 
of the earlicf ages, ufed in Etruria; nor can any material 
difference be found between the oldeft oriental and Etrufean 
divinities. With regard to the theological notions of the 
Etrufeans, they believed one fupreme Being, whom they 
called Jave, or Jove; they’confidered him as the great go- 
vernor of the univerfe, as the principle of life and motion. 
They were firmly perfuaded of the immortality.of the foul, 
and therefore believed a future {tate of rewards and punifh- 
ments; though in later times they feem to have followed 
the fyftem of Pythagoras, and confequently to have adopt- 
ed the metemplycholis of that philofopher. However, the 
generality of the Tufcans adhered to the Sabian fuperftition, 
in common with moft of the inhabitants of the Eatt. 

The Etrufcan language muft have been the fame, or 
nearly fo, with the Hebrew and Phoenician. The firft 
Pelafgic fettlements in Etruria could not have taken place 
many centuries after the deluge, and very few after the dif- 
perfion; and at that time the languages, or rather dialeéts 
of the Egyptians, Affyrians, Babylonians, Celtes, Syrians, 
and Arabs, muft have approached extremely. near to the 
Hebrew and Pheenicias, which the learned allow to have 
been almoft the fame. .In fhort both facred and profane 
hiftory concur in fhewing the Hebrew, Pheenician, and 
Etrufcan tongues to have been, in the earlier ages, nearly 
thefame. This alfo appears from the letters and manner of 
writing anciently ufed in Etruria. The letters are almok 
the fame with thofe of the earlieft Greeks, brought by Cad- 
mus out of Phoenicia. The manner of writing is purely 
oriental, the letters being drawn from the right hand to the 
left, agreeably to the practice of the eaftern nations. ‘The 
former point is rendered indifputable by the Eugubian tables, 
in conjunétion with the Sigzan  infcription ; and the latter 
by merely perufimg the Etrufcan infcriptions. The very 
remote antiquity of the firft colonies that fettled in Etruria, 
as well as of the Etrufcan language and alphabet, may be 
eafily inferred from thefe infcriptions ; for as*the Pelafgic 
alphabet, that prevailedin Greece before the age of Deuca- 
lion, confilted of fixteen letters, the Etrufcan or Pelafgic 
alphabet, firft brought into Italy, compofed only of thir- 
teen letters, muft have preceded the reign of that prince. 
The “high, and indeed the almoft incredible antiquity of 
the Etrufcan language and alphabet, has been clearly 
evinced in two differtations, printed at Oxford in the year 
1746. For other particulars relating to this fubje&, we 
refer to Dempfter’s “¢ Etruria reealis,”” Gori in his “ Mu- 
feum Etrufcum,’’ publifhed at Florence in 1737 ; M. Bour- 
guet’s Differtation publifhed in 1733, aud Buonarota’s of 
Florence in 17263 and Swinton’s Etrufean alphabet, pub- 
lithed at Oxford; and for ‘an abftraGt,: Anc. Un. Hit. 
vol. xviii. 

The Etrufcans were extremely well verfed in all the arts of 
war and peace, and from them the Romans derived thofe arts 
and fciences that paved the way to the empire of the world. In 
the beit ages of Reme, the Romans imitated the Etrufcans; 
neverthelefs, in after-ages the Etrufcans became thoroughly 
debauched both in principle and praétice. Augury, and 
every kind of divination; all the principal religions inftitu- 
aions, temples, ftatues of gods and’heroes, the manner of 
forming or building cities, fortifications, confecrations, and 
nuptial rites were tranfmitted to the Romans by the Etruf- 
caus. Every thing alfo that. bore any relation to civil 
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government at Rome, fuch as enfi¢ns of royalty, the dif 
tinction of nobles from plebeians, the fecures and fafees, the 
li€tors, &c. was derived from the fame fource. Arms, inftru- 
ments of military mulfic, military aceoutrements and decora- 
tions, trophies, triumphs, chariots, crowns, &c. and in fhort 
every thing belonging to the art of war, or milicary exercifes, 
that prevailed at Rome, were brought from Etruria. This 
was alfo the cafe with refpeét to money, locks and keys, 
lamps, candlefticks, glaffes, cups, drinking veffels, together 
with the laws and cuitoms relating to banquets and entertain- 
ments. Agriculture, planting of vines, all inftruments 
requifite in hufbandry, muils, architeture, mufic, anda variety 
of mufical inftruments, many forts of diverfions, efpecially 
tragedies, various kinds of garments, and even the rudiments 
of phyfic, feem to have been introduced into Italy by the 
Etrufcans, Scenical amufements, mafks, pantomimes, wrelt- 
lers, the cuftom of anointing their bodies, the ufe of 
wool, plaftic flatuary, the fabule ofee or Atellane, miptial 
verfes, or verfus Fefcenini, and the art of making earthen- 
ware, were alfo-derived from the Etrufcans. The art of 
conftruéting fhips and of navigating them, the method of 
equipping fleets, and all kinds of naval armaments, were 
known to the Etrufcans before the time of Romulus ; and 
hence we may conclude, that this nation muft have been 
a maritime power, and that it muft have poffeffed an extenfive 
commerce in the earlier ages.of the world. The Etrufcans, 
who were followers of Pythagoras, and who cultivated the 
principles of the Italian philofophy, muft have cultivated 
the art of mufic and poetry, and muft have been well verfed 
in natural philofophy and aftronomy. ‘Tragedy is faid to have 
owed its birth to this nation ; or at leaft they firft communi- 
cated it tothe Romans. The firft actors who appeared upon 
the ftlage of Rome were fent for from Etruria. Befides, the 
ancient Etrufcans, valuing themfelves upon being the 
difciples of Pythagoras, could not be ftrangers to geometryy. 
nor indeed to any of the mathematical fciences. For military 
learning they were famous, and efpecially for the art of 
d¥awing up an army, and making difpofitions for an engage-. 
ment. Athenzus informs us, that the formation of the 
phalanx, and manner of fighting confequent upon it, was in- 
vented by the Etrufcans, or at leait borrowed from them by 
the Romans. ‘To all tlhe other branches of literature and 
fcience for which the Etrufcans were diftinguifhed, we may 
add that they excelled in the knowledge and compofition of 
hiftory. = : 
The firft perfon who fixed monarchical government in 

Etruria was Janus, fuppofed by fome to be the Javan of 
{cripture, or one of his pofterity, and in fubfequent ages. 
deified by his fubjeéts as a fingular benefaétor. The hiitory 
of their fucceeding kings is intermixed with much fable, an 
of courfe, very obfcure and uncertain. It appears, hone 
that they were a maritime power in the time of the Argo- 
nauts; and that they commanded refpe@ as fuch af Iaall 2 
generation before the Trojan war, and made a’ figure at fea 
before the Greeks, That the Etrufcans were a’powerfi 
and polified nation, when Romulus founded or rather re= 
flored Rome, appears from fome approved authors. That 
prince could not carry the defign he had formed into execus 
tion, without the affiftance of the Etrufeans. From th 
he derived all his civil and religious. inftitutions. Ane, 
Un. Hit. vol. xviiii. : ; 
ETSED, in Geography, a town of Hungary, 40 mi 

N.W. of Zatmar. _N, lat. 48° 2’, E. long. 21° 51’. 
ETTENHIEM, a town of Germany, im the bifhop 

of Strafburg ; 12 miles S.S.E. of Strafburg. “ 
ETTENSTATT, a town of Germany, in the pri 

pality of Anfpach; 5 miles N.E, of ae Mf 
me ; 

ee 
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. ETTERSHAUSEN, atown of Germany, in the princi- 
pality of Wurzburg ; 3 miles N. of Volckach, 
. ETTLSTORFY, a town of the archduchy of Auttria ; 
miles W. of Sonneberg. 

_ ETTRICK, a river of Scotland, which originates in the 
§.W. angle of the thire of Selkirk, and runs N.E. aug- 
mented by many {mall {treams in its progrefs through a 

" pleafant valley to the Tweed, into which it falls near Sun- 
derland-hall, 14 mile below Selkirk. The banks of this 

river were formerly fhaded with woods, whence the county 
_ obtained the name of Ettrick forett. 
_ . ETUEND, a mountain of Perfia, in the province of 
- Tvak; 60 miles S.E. of Hamadan. 

_ ETYMOLOGICON, is ufed for a book, containing 
the etymologies of many languages. See Erymotocy. 
ETYMOLOGY, (from the Greek erupos, true, and Aoyos, 

a word,) means a true or real account of words: and as this 
_ true account is obtained by tracing them to their origin, 
_ etymology hence fignifies that part of grammar which 
_ teaches the derivation of words. 
| ~ Etymology is an effential and ufeful branch of phildlogy ; 
_ but from partial views, and an inattention to the principles 
_ which it implies, it is regarded by many as the fruitlefs 

- fludy of words, in which neither knowledge nor certainty 
_ isattained. In order to limit, as much as poffible, the pro- 
_ vince of etymology, and to remove the obje€tions which 
_ have*been made againit it, we fhall here briefly ftate the 
laws which dire&t, and the confiderations which give it the 
; precifion and the iixednefs of a {cience. 

t. Etymology implies a due attention to the ftrufture 
of the yocal ergans, or to the affinities of elementary founds. 
_ All men have the fame organs of fpeech, and the fame 
& Tetters are founded by a fimilar modification of thofe or- 
= Letters pronounced by the fame organs, or the fame 
_ parts of the mouth, approximate in found to each other, 
x and from this confideration become more eafily corrupted 
_ and changed one foranother. Thus all the vowels, whatever 

culiarity in charaéter and found they prefent to a pesfon 
Ccilior with them, have yet a clofer affiuity to each other 

than to other letters; and hence are even interchanged. 
_ The more modern art of printing, indeed, has contributed 
to fix the flu€tuating founds of the vowels, by uniformly 
” prefenting them to the eye under diftin@ characters; but 
_ ftill in an etymological view they are utterly to be difre- 

garded, or to be regarded only as one capticious, ever 
| Ho€nating impulfe of the voice. 

The juftnefs of thefe obfervations will immediately ap- 
” pear to any one who confiders thofe words in Latin, which 

_are evidently derived from the Greek; or thofe in French 
_and in Italian, which are derived from the Latin; or thofe in 
modern Englifh, which are borrowed from the Gothic and 
Saxon tongues, and are itill farther diverfilied in the Seotch, 

—Trith, and Welth diale&s. 
* While the vowels form, as it were, the ever corrupting 

| fleth, or the ever varying complexion of language, the con- 
fonants are the fifews and bones which impart to it ftrength 
£ and firmnefs, and which alone render it a fubje& of philofo- 

ee a 

a 

a 
ay 

pica inveitigation. But the confonants have a clofer al- 
nce to fome than to other letters; and their affinity de-- 

| pends on the manner in which they are enunciated. Thus, 
> p, b, fv, wy m, or 9 in Greek, are kindred letters, being 
produced principally by the /ips, and are therefore often 
\ changedvone for another, as caprice or cuftom fhall diate. 
@ The fame obfervation holds in regard to the letters /, ¢, d, r, 

4, which being produced by the tongue, impreffed in various 
degrees on the extremity of the upper teeth, are called 
4 dentals; to thofe which are produced by the tongue and the 

. 

n 
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roof of the mouth and the palate, fuch as g, 7, x, ch, and 
finally to the gutturals, which, though they exift not in our 
tongue, form an important clafs of letters in moft other 
languages. To this diftribution of the confonants into 

labials, dentals,. palatines, and gutiurals, the fcientific 
etymologift will pay a ftrict attention, and obfervation 
will foon teach him that, however perfe&t any alphabet 
may be in regard to etymology, each clafs is but a variation 
of the fame letter. 

2. Etymology fuppofes a ftri& attention to be paid to 
analogy, that is, to thofe general principles by which any 
language is formed in regard to its internal ftruéture, to the 
diftinguifhing terminations of its nouns and verbs, to its 
general mode of combining words, and to thofe changes 
which words ufually undergo after they have been imported 
and naturalized, as it were, from any foreign tongue. Inor- 
der to difcover the nativity and parentage of any term, we 
mulk, as it were, {trip it of the drefs with which the cuftom 
of the country has clothed it, and we can trace it to its true 
erigin, only when we view it feparated from the termination 
by which it is difguifed: thus mn, when imported into 
Englith, appears under the form of mon, having dropped », 
its peculiar termination ; and when expreffiag that period 
of time which comprehends one revolution of the moon, it 
aflumes the termination ¢4, which the analogy of the 
language hath warranted month ; while in Latin it exifts in 
the thape of men-fis. And here it is to be obferved, that the 
general principles of analogy, as in natural philofophy, fo in 
etymology, are to be colle¢ted by induéion from inftances 
that are ample, unequivocal, and definite, and then applied 
to words that are not fo, The propriety and juftice of thefe 
remarks it will be neceffary to illuftrate by a few cxamples, 

Suppofe we were afked the derivation of owo-, wine, iv, 
or 4, felf, avzccv, to rule, in Greek; we fhould be able to 
afcertain this only by unfolding a general principle in the 
ftructure of that language. ‘The oriental tongues, to which: 
the Greek owes its origin, abound with gutturals, which by 
degrees foftened down into an afpirate in many of thofe 
words derived from them ; while in others they melted inte 
{imple vowels, or were replaced by a labial, fuch as 9, f, 4, v, 
orw. Thus 9p, thee, life, /elf, became iv, iN thaan, a 
hing, avzccw, to rule, and: 499, yeen, owos. In thefe deriva- 
tions our conviction would be complete, becaufe itis juttified 
bya general principle that holds in a thowfand other in- 
ftances. 

Suppofe, farther, we were afked what were the origin of 
the Latin wicus, a village; video, to fees vinum, wine 3 
ovis, a fbeep ; or of wheel, year, well, weal, in our own 
tongue; we anfwer that the fub{titution of a labial for an 
afpirate ora guttural, or a diphthong, forms a general princi- 
ple which pervades the Latin tongue in its formation from the: 
Greek. Hence vicus is from oxo; ; vinum from owas 3 ovis, 
from o; ; video from adv, With refpect to our own language 
a fimilar analogy obtains, which has converted a guttural’ 
into a labial ; thus /augh is pronounced af’; enough, enuff 5 
and molt of thofe words which begin or end with y and aw, 
whether derived from Hebrew, Greek, or Gothic, began or 
ended with a guttural. On this general principle year may 
fafely be faid to be derived dire@tly or indireéty from veo, 
a circle, and means a period or revolution of times. wheel, 
from xvrww, to roll; well, from S99, veel, 0 aejacse 3; and 
weal from 911, khecl, frength, which alfo has given birth. 
to the words heal, and health, j 

Moreover, if we were afked the. origin of /perno, to de/pifes- 
we fhould fay that it comes from wregyn, the heel, for the pre- 
fixing of the letter s to Greek words is a principle that pers 
vades the Latin tongues. thus the primary fenle of /perna, 

We 



ETYMOLOGY. 

is.to put the heel upon; on the fame principle is /alio, 
infilio, infult, taken from aadouoi. The French generally 
drop the gutturals either in the middle or at the end of 
words ; hence we fhould be juftified by an invariable analo- 
y in faying, that ean, water, is from aqua, and feul from 

Realer The Italians generally drop theiliquid /; agree- 
ably to this cuftom of the language, jiume is devived from 
fiumen, a fiream, and piano from planus, a plain. In Ger- 
man mott of thofe words which have ¢ in Englifh are ufed 
with ans; as wafer, water ; beffer, better ; ed, it: and the 
corruption of zm into f, or v, is a principle that runs through 
the Welfh tongue ; thus, ve, voer, and vayr, are but the 
Latin words me, mare, and major. 

3. Etymology, in order to claim its proper rank as a 
ranch of fcience, requires a ftriét attention to the afocia- 
#Hon of ideas, the great law which regulates the human mind. 
The opinions and cuftoms of men, it is well known, greatly 
influence their language ; and this influence is produced by 
the fecret and unerring impulfe of affociation; and the 
reafon why this branch of philology has been fo much 
abufed or called in queftion, is, that little or no regard has 
been hitherto paid to its conneétion with that grand invari- 
zble principle which governs the human underitanding. 
He who attempts at etymology in any language muft know 
the philofophical, the religious, and the political notions of 
the people who ule it ; he muft be acquainted even with the 
phytical peculiarities of their country, and from aa acquaint- 
ence with-the laws of the human mind he fhould be able to 
trace the fecret procefs by which thofe circumftances influ- 
ence their {peech. We will give a few examples in illuftra- 
tion of thefe remarks. 

In the early ages of the world, the principal idea under 
which the character of God prefented itfelf was that of 
fuperior power; and, accordingly, the feelings which it 
awakened inthe-beholder were chiefly thofe of fear. And 
even the Jews, who had far more rational notions of the 
Deity than the Gentiles, apprehended that no one could fee 
God and live. Accordingly moft of thofenames, which fgnify 
a god, are in Greek either immediately derived from a word 
which fignifies fear, or both from a common origin; thus, 
from QN7, baad, the firft principle of things, are taken $o:Go-, 
wor, Gods ; and Goo, fear ; txpS0:, terror, Owes its ori- 
gin to tke Chaldean an, LTerph, a houfehold god. Tar, 
the god Pan, is only the Hebrew 1B» pons conflernation : 
Ssizwy is the god of terror, and hence doszur, an invifible 
Spirit, which was an object of fear, and ducdesuar, the fear 
of the demons, religion. It was the common notion that 
thofe demons preduced violent paffions and diforders in the 
mind and body: hence came the verb daipovew, to be mad. 
It was thought, too, that they were the agents of God in 
prefiding over men; hence svdesuor, one who had a good 
demon fr his guardian angel, and xzxodeipw, one who had 
_an evil one. 

The intredution of evil into the creation could not be ac- 
counted for by the heathen philofophers, only by fuppofing 
the exiftence of two principles equal in power, and oppo- 
Gite in chara@ter and operation. The good principle they 
naturally affimilated to the fun, the moft fplendid body in 
pature, avhilft the evil they called darknefs.; hence the 
faying Ged is light: %¥y, is pronounced by the Perfians 
tzee, but by the Arabians idee, ortdeio, light; hence &v; from 
the former mode of pronunciation, and Sto; from the latter. 
On this principle the Chaldean N{&, aza, to make hot, the 
action of the fun, gave birth to «fw, to wor/bip, or reverence. 
The general opinion among the philofophers was that water 
is the firft principle ofthings. Hence the Arabic mao came, 
jo Perfian, with little variatiog, to fignify fruit, wine, and in 

Greek, youn, the godde/s of birth, and in Englith the pro« — 
ducing month, May. The fame word in Hebrew, by af- 
fuming ¢ after the analogy of feminine nouns, is [y\/3, mol, 
death, which meaus refolution into water; hence the 
Egyptian mot, (whence Mofes is fuppofed to have been 
taken,) and mud, what is wafhed together by water, jut 
as lutum, clay, is the fupine of avo, or luo, te wah. 

In eaftern countries, where the heat of the fun is violent 
and long continued, rain is deemed the greateft biefling, 
and all the terms expreffive, in moft of the Afiatic tongues, 
of plenty, fuccefs, and joy, are generally borrowed from 
the names of water; hence the Hebrew 995, derek, to ble/z; 
in Greek is 2p:x5 to rain; in Latin precor, to afk for blefing, 
parco, to give bleffing ; pare, and /pargo, to fhed as the dew, 
or featter as feed. he fame root exifts in Englifh in the 
form of brool, the efe& of rain. 

4. Etymology, in order to become a rational ftudy, im- 
plies an extenfive and an accurate acquaintance with lan- 
guages. It is not fufficient to be acquainted with Latin to 
know Greek ; nor to know Italian to be acquainted with 
Latin, nor to know Englifh to be acquainted with the 
Saxon or Gothic ; but to be a good etymologift in. either 
of thefe, a man muft comprehend them all. So manifold is 
the intercommunity between all languages, that no language 
exifts derived from one and the fame fource. Words exift in 
Englifh which exiit alfo in moft othr tongues, under 
differences of charaéter and termination; and they are 
derived not from each other, but from a common origin ; 
and a {cientific etymologift, inftead of deriving them from 
each other, will trace them all till they meet in a few pri- 
mitive terms. It would probably be wrong, or at leaft it 
would be very doubtful to fay, that and comes from the 
Latin obfolete hendo, to catch with the hand, or from xeaxdz, 
the parent of 4endo, but it would be right to fay that thefe 
are connate, or kindred terms, {prung, if not from each other, 
from fome common root. In Hebrew, Perfian, and Arabic 
D, caph, is the hand. ‘The aétion of this is two-fold, as it 

imparts, or as it receives. In the former fenfe it gave birth 
to the Saxon or Gothic gif, and hence #f ;-in the latter te 
capio. To take in hand ts to begin a thing; hence the 
fame word exifts in the form of Capio; and pafling into 
Greece it prodyced xxx, a handle. 

And here it is obvious to remark, that as the root, paffin 
into different countries, produces as it were new branches ; 
thofe branches will not continue long till they in their turn 
become the ftems of more numerous and diverfified fhoots ; 
and as they thus multiply by accident, the progrefs of 
knowledge, the multiplication and diftin@tion of ideas 
attendant thereon, feize, as it were, thefe wild and promif- 
cuous offspring, and give them the fanction of cuftom, the 
f{upreme arbiter of {peech, thus confidering as genuine, words 
which at firft were mere corruptions. Thus in our own 
tongue guffis wind; hence gho/, what confifts of wind, 
SfpeGre, a-ghafl, ghoftly, like a {peGtre, and gas, an aeriform 
fluid, fo denominated from ghoit, firft by Van Helmont. 
Thus alfo in Latin, from znyw, to join together, is pango, ta — 
faften, paco, to unite in concord, pacify. To paintis to faiten ad- 
ventitious colours on a thing; hence pingo, and to give to 
falfehood the adventitious colours of truth is fingo, to feign. 
Again, from ptvos is men’s mind, force, effence, memini, to call 
to mind, moneo, to put in mind; manus, force, or that organ in 
which the ftrength of the human body chiefly confifts, 
manes, the fouls or departed fpirits, {pirit being the eflence 
of man ; and maneo, to exifl, the foul being that which exiits 
after the deitruétion of the body. 

Etymology, then, to be raifed above the eaprice of fruit- 
lefs ftudy, and to be clafled among the ufefu] and folid 

I branches — 
a 
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_ Branches of feience, mutt be founded on a juft regard to 
the affinities of letters, and to the ftruéture of the organs 
of fpeech, It fuppofes an acquaintance with the philofophy 
of the human mind; with the analogies which form and 
diftinguifh each language ; with the hiftory of mankind, 
Shilofophical, religious, and political, From thefe, its 
qualifications, refults its utility as a department of human 
knowledge. Etymology, it is evident, furnifhes the readieft 
and moft effeétual means to acquire the knowledge of 
language ; and as language is but the drefs of our ideas, 
it holds up a mirror to delineate and reflect the operations 
of the human mind. It helps to afcertain the pofitions of 
ancient places, to clear obfcurities in the antiquities of 
nations and families. What is more, when confined within 
its proper limits, and purfued to its full extent, it will 
throw much light and additional evidence on the truth of 
the Mofaic hiftory, refpe¢ting the origin and propagation of 
mankind. = 
EU, or Eo, in Geography. See Eo. 
Ev, a fea-port town of France, and chief place of a 

canton, in the department of the Lower Seine, and dif- 
triét of Dieppe, feated on the Breffe, near the coat of the 

“Englifh channel; 15 miles N. of Dieppe. The place 
contains 3400 and the canton 12,810 inhabitants, on a 
territorial extent of 182% kiliometres; and in 27 com- 
mines. 
EVA, in Ancient Geography, atown of the Peloponnefus, 

in Arcadia.—Alfo, a hill of the Peloponnefus, in Laconia, 
near Sellafia. Polybius, 
EVACUANTS, in Medicine, are thofe remedies which 

operate by diminifhing the quantity of fluids in the body. 
This effeét may be produced either dire&tly, by an artificial 
Opening into the veffels or cavities containing the fluid to 
be evacuated ; as by blood-letting, by means of the lancet, 
or by cupping ; by tapping; &c. Or the evacuation may 
be accomplifhed indirectly, by exciting the action of the 
veffels, which are naturally deftined to throw off redundant 
fluids, on the one hand ; or by producing inflammation, and 
a confequent difcharge of fluids, from parts not naturally 
fecreting them. Evacuants a€ting upon the natural emunc- 
tories, as the organs of excretion have been called, are of 
various quality and denomination, according to the parts 
upon which their a€tion is exerted: thus, fome ftimulate the 
veffels which open into the eavity of the inteftines, and 
carry off the fluids by ftool, and are called purgatives, laxa- 
tives, or CATHARTICS ; others excite the veflels of the kid- 
nies to increafed a¢tion, and are denominated Diuretics ; 
others augment the perfpiration, and are termed D1apnore- 
tics and /udorifics ; others again ftimulate the falivary glands, 
and produce a great difcharge of faliva, whence they are called 
StaLococues; and others excite an increafed difcharge of 
the mucus of the noftrils, and are termed Ereruines. All 
thefe kinds of evacuant medicines are occafionally employed, 
with a view to relieve the conftitution at large, or fome part of 
the body, from an inflammatory or febrile condition ; or to 
remove local congeftions in particular organs, &c. See 
Breevinc, Cuppinc, and the words in capitals; under 
which heads the principles of the evacuation, thus varioufly 
effected, axe explained. 
EVACUATION, fee the preceding article. 
Evacuation, ina Military Senfe, relates to the with- 

drawing of troops from any fortrefs or polt, not befieged, 
but intended to be relinquifhed, or eventually to be dif- 
mantled. This term is fometimes erroneoufly ufed in capi- 
tulations, where it is expreffed that the garrifon {hall eva- 
Cuate within a certain number of hours. Now, as it isin 

ft every cafe, a flipulation on the part of the victors, 
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that they fhall be put in poffeffion of certain gates, or 
defences, previous to the garrifon marching out ; thereby 
fecuring every advantage that may have been obtained ; it 
ftands to reafon, that the term evacuation is incorreéily 
applied, We have, indeed, but rarely inflances wherein it 
is properly introduced ; one very recent cafe is however 
very prominent ; namely, the evacuation of certain fortrefles 
in Pruffia by the French troops; for, if we are correétly 
informed, the Pruffian forces did not, in fome initances, 
attempt to enter until their friends had completely with- 
drawn. 

It is fometimes made a condition, that particular ap- 
proaches, lines, or pofls, fhall be evacuated ; there we fee 
the term appropriately ufed; becaufe fuch approaches, and 
lines efpecially, are not confidered as permanent works; 
therefore are intended to be difmantled fv foon as thofe whe 
ereéted them fhould retire. 

Where a place is to be evacuated under the exprefs con- 
dition of all damages being paid for, it becomes the duty of 
the future poffeffors to be very correct in caufing an 
enquiry to be made into all depredations and grievances, 
before the ferces about to retire quit the place. Commif- 
fioners on both fides are neceffary ; in order that every 
matter may be adjufted at the moment, fo as to obviate 
future difagreements. This appears to have been attended 
to when the Portuguefe territory was evacuated by Junot ; 
though we have ftrong reafon to apprehend that great eva- 
fion, and many highly nefarious acts, were practifed by the 
French on that occaiion. 
EUAEMIA, of +, well, and sma, blood, is ufed by Tre- 

melius and fome other writers, to denote a good and healthy 
ftate of the mafs of blood. 
EUZMON, in Ancient Geography, a town of Greece, , 

placed by Steph. Byz. in the territory of the Orchome- 
nians. 
EVAGRIUS, in Biography, patriarch or bifhop of 

Conftantinople, who fucceeded Eudoxus in 370, and whofe 
eleGtion was much refented ‘by the emperor Valens: From 
this event commenced a cruel perfecution againit the Catho- 
lics, which did not terminate till the acceflion of Gratian to 
the throne. LEvagrius probably died in exile: during this 
period. be 

Eyacrivs, bifhop of Antioch, fucceeded Paulinus in the 
year 389; in confequence of whofe election, in oppofition 
to Flavianus, the {chifm in the church of Antioch, that has 
been much lamented by the orthodox, was continued. 
However, by the influence of Siricius bifhop of Rome, in 
the council of Capua, held in 390, Evagrius’s election was 
approved. ‘T'wo years afterwards Evagrius died, and the 
{chifm terminated. Evagrius was the friend and companion 
of St. Jerome, who reprefents him as a perfon of an active 
and ardent fpirit, and as the author of various writings, 
which he had perufed. None of thefe that deferve particular 
mention are now extant. Cave. Dupin. 

Evacrius, furnamed Ponticus, and by St. Jerome Hy- 
perborita, on account of the fituation of the place of his 
nativity near the Euxine fea, flourifhed near the clofe of 
the fourth century. Having been ordained deacon of 
Conttantinople by St. Gregory Nazianzen, he was inftru@- 
ed by this bifhop in b’blical learning, and advanced to the 
office of his archdeacon. His perfon and manners recom- 
mended him to the favour of the ladies ; .and- being fufpeét- 
ed of an improper intimacy with the wife of a man pod 
fequence, he was obliged to retire from Conftantinople in 
the year 385, and to remove to fome diftant place. At 
Jerufalem he embraced the monattic life, and paffed 15 
years at a monaftery amidft the deferts of Nitria in Egypt. 
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4V hilft he was in this fituation he refufed the epifeopal dignity 
which was offered him by Thedphilus bifhop of Alexandria. 
He afterwards defended the opinions of Origen, and laid 
the foundation of the tenets which, in the courfe of a few 
ears, were propagated by Pelagius and his followers. He 

fived to an advanced age, but the time of his death has not 
been afcertained. Sozomeu fpeaks of him asa man, dif- 
tinguifhed by his learning, judgment, and eloquence ; and 
reprefents him as devout, humble, abflemious, and irre- 

proachable in his manners, Some of his writings are found 
entire in the ® Bibliotheca Patrum,’’ and in “ Cotelerius’s 
Monum. Eccl. Grae. ;” but fragments only of the greater 
number are difperfed in the works of Socrates and other 
authors. Socrates’ Hift. Eech Cave. Dupin. Another 
monk of this name flourifhed among the ecclefiattical 
writers of the fifth century. Cave. Dupin. 

Evacrius, an ancient ecclefiaftical hiftorian, was 
born at Epiphania, a city of Syria in 536 or 537. 
From the ftudy of rhetoric and the profeffion of an ad- 
vocate, in which he acquired confiderable reputation, he de- 
rived the furname of Scholafficus. At Antioch he lived in 
habits of intimacy with Gregory, patriarch of that city, and 
when Gregory was charged with the crime of incefi, and 
made an appeal to the emperor and a fynod, Evagrius at- 
tended him to Conitantinople, where his abilities and charac- 

“ter were held in high eftimation; nor was he lefs refpeGed 
at Antioch, the place of his cuftomary refidence. The in- 
tervals of leifure which he could gain from the public du- 
ties of the feveral oHices which he fuftained, were devoted to 
the compofition of his ‘¢ Ecclefiaftical Hiftory, in 6 books,” 
compreliending the period from the year 430 to 594, and in- 
cluding the events that occurred from the clofe of the hifto- 
ries of Theodoret and Socrates till the twelfth year of the 
emperor Mauricius. His books of “ Epiftles, &c.’’ and 
© Panegyrical Oration oa Mauricius,’’ &c. are loft. His 
hiftory is, wponthe whole, awork of induflrious refearch, 
general information, and confiderable merit ; though it ma- 

- nifefts, onthe part ofthe author, a great degree of credu- 
lity. The writers of the Romifh church extol him as the 
only Greek ecclefiaftical hifterian who has maintained the 
dogtrine of the true faith; and Photius reprefents his ftyle 
as fometimes elegant and beautiful, often too redundant and 
luxuriant. , 

The original Greek of this hiftory was publifhed at Paris 
in 1544, in folio, by Robert Stephens; in 1612 at Geneva, 
in folio, accompanied with a Latin verfion; in 1679 by Va- 
lefius, with a new verfion and notes; and in 1720 this laft 
edition was republifhed at Cambridge in folio, with many 
additional notes. Cave. Valefii Pref. Dupin. 
EVANDRIA, in Ancient Geography, a {mall town of 

Spain, in Lufitania, according to Ptolemy ; fuppofed to be 
«Talavera ja Veja.” 
~EVANDRIUS Mons, one of the feven mountains, 

forming the fite of the city of Rome, called alfo mount 
Palatine. 
EVANGELICAL Harmony and Economy. See the 

fubftantives. 
EVANGELISTS, the infpired authors of the Gofpels. 

See Matthew, Mark, Luke and John. The fymbols 
of thefe in the order now recited, according to Jerom, are 
aman, a lion, a calf or ox, and aneagle. According to 
St. Auguftine, in his interpretation of Ezekiel, ch. i. 5.— 
ro. aud Rev. iv. 7, they area lion, aman, an cx, and an 
eagle. 

The word is derived from the Greek, <vxyfn?sor, formed of 
av, Lene, well, and ayicroz, angel, meffenger. 

The denominaticn evangelifts was likewife givea in the 
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ancient church to fuch as preached the Gofpehup and 
without being attached to any particular church, bein 
ther commiffioned by the apoftles to inftruét the natio’ 
or of their own accord, abandoning every worldly atta 
ment, confecrated themfelves to the facred office of preaches 
ing the Gofpel. Toil 

In which fenfe fome interpreters think it is that St. Phi-~ 
lip, who was one of the feven deacons, is called the evange- — 
litt, in the twenty-tirft. chapter of the A Gs of the Apoftles, — 
ver. 8. Again, St. Paul writing.to, Timothy, Ep. ii, © 
chap. iv. ver. 5. bids him do the work of an evangelift. 
The fame apoltle, Eph, iv. 11. ranks the evangelilts after 
the apoltles and prophets. t ; 

Evancexists, in Geography, four {mall iflands at the 
wellerr extremity of the Straits of Magellan, near the coaft 
of South America; three are low, and one, at fome diflance, © 
appears like a:hay-flack. S. lat. 52°45. W. long, 67° 16%, 
EVANIA, in Zatomology. See Sruex. 4, : 
EVANID, a name which fome authore give to thofe 

colours which are tranfient, or not of long duration; as 
thofe in the rainbow, in clouds, before and after fun-fet, 
&e. Boal | dn ; { 

Evanid colours are the fame with thofe otherwife called — 
fantafiical and emphatical colours. Somme authors alfo ufe 
the fame term to exprefs thole flowers of plants whofe petals 
fall off as foon as they are-opened. ; 
EVANS, Jows, in Biography, was born at Wrexham, 

Denbighthire, in the year 1680. His father was one of © 
the ejected minifters in 1662, who, on account of his non- 
conformity, being driven from the eftablifhed church, be. 
came miniiter to aa independent congregation at Wrexham, 
The fon was educated with great care, and induéted to the 
different branches of literature neceflary to qualify him for 
the office of the minifiry, which he afterwards exercifed in 
London, firft as an affiftant, and afterwards as fuccefior to. 
Dr. Daniel Williams. He died in the year 1730, in the fifty- 
firft year of hisage, highly efteemed by all who knew him. 
He had ever been eminent for piety, integrity, and. public 
{pirit; in his principles he was orthodox, but difpofed'to 
think well of, and to honour, thofe who differed from him, 
without any regard to the fentiments which they might hold, 
He received a diploma of doétor in divinity from the uni- 
verlities of Edinbugh and Aberdeen. His principal work 
as an author confifted of two volumes of fermons, entitled 
«.Practical Difcourfes concerning the Chriftian Temper,”? 
which are flill in confiderable eftimation. . The celebrated) 
Dr. Watts characterized them as** the moft complete fum-_ 
mary of thofe duties which make up the Chriltian life.”, 
Gen. ‘Biog. ‘ * 

Evans’s iflend, in Geography, a {mall. American ifland, 
» dat. 44° gis W. long. near the coalt of Main. 

6773" ra : é 
EVANSHAM, a town of America, the capital of 

Wythe county, in Virginia, fituated on the KE. fide 
of Reedy creek, which. falls into the Great Kanhaway, 
Woods or New River. It contains a court-honfe, gaol, and 
about 25 houfes; 40 miles W. by S. from Chriftianfburg. — 
EVANTES, in Antiquity, the prieftefles of Bacchusy 

thus called, becaufe in celebrating the orgia they’ ran. 
about as if diftratted, crying evan, evan, obe evan! 1g 

The word is formed from Eva», a title or appellation of 
Bacchus. ‘ : $ 
EUANTHI Cotores, in Painting, a term ufed b 

the Greeks to exprefs what the Romans call the floridi 
res ; thefe were fuch colours as had a remarkable brig 
in their works. The other duller and coarfer colours 
Romans called auferi colores, aad the Greeks 
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Of the firlk fort were cinnabar, lapis armenus, chryfocolla, 
Minium, indigo, and purpurifla, according to the Romans ; 
‘but the Greeks, as we find by Diofcorides, made cinnabar 
one of the auftere colours. 
EUA'PHION, (from sv, cafe, and ax, the touch,) in 

Surgery, a medicine for the hemorrhoids, named from its gen- 
tlenefs. Galen. 
EVAPORATION, in Natural Philofophy, is that 

procefs by which water and other liquids are converted into 
‘vapour or fleam, an elaflic fluid, and diffipated in the 
-atmofphere. Certain folid bodies, too, are fubject to a fimi- 
lar diffipation in air ; this is ufually denominated exhalation : 
but as the caufe is no doubt the fame in both cafes, it may 
be properly confidered under this head. : 

he fpontaneous evaporation of water, or that which is 
conftantly going on in a greater or lefs degree from all 
parts of the eace of the globe, has always been an inte- 
refting phenomenon to the fpeculative philofopher. Va- 
rious hypothefes have been advanced to account for the 
afcent of water into the atmofphere in an invifible form, 
and for its fubfequent defcent in the form of rain; but the 
opinions of early writers on this fubjeét are of little import- 

ance, a3 they were not acquainted with the principal facts 
‘and experiments which ought to guide us in the invetliga- 
tion. Ariftotle feems to have afcribed the formation of va- 
our to the action of fire ; and fo far his notion was correct. 
alley fuppofes {mall hollow {pheresof water to be filled with 

a fubtile elaftic fuid, fo as to make them {pecifically lighter 
‘than air ; he alfo hints at a chemical affinity between air and 
“water, fimilar to that between water and falts. ~ Defaguliers, 
after having fhewn the infufficiency of former hypothetfes, 

_ propofes a new one ; he afferts that water is capable of being 
_ converted by heat into an elaftic fluid much lighter than air, 
_and refers to the fteam engine as a proof; he fhews, too, that 
‘a giafs veffel filled with water, and inverted in another 
_veflel of water, and then expofed to the heat of ebullition, 
has its water expelled, and fteam, an elaitic invifible fluid, 
takes its place. “This fleam, he fhews, is again condenfed 
“into water as the veffel cools. He argues that iteamis 16! 

' times lighter than air, and that when formed at a low tem- 
perature it muft afcend inthe atmofphere titl it meets with 
air of the fame denfity, and there it will ftop; but when 
accumulated, the cold condenfes a portion of it into drops 
of water : hence cloudsand rain. This notion, which goes 
to identify vapour in the air, with the fteam or vapour of 
water formed by heat in a vacuum, is ingenious and appa- 
rently original, but how the vapour fhould afcend till it 
arrives at air of the fame denfity, is not very eafily conceiv- 

able: for the vapour, in afcending, mutt expand as the 
reffure is diminifhed, according to the eftablifhed laws of 

elaltic fluids, and therefore never can obtain the fame denfi- 
_ty as the air. The vapours might indeed afcend to the top 
‘of the atmofphere, and form a diftin& ftratum, as fome 

ve imagined with refpeét to hydrogen gas. The author 
om extravagantly under-rated the fpecific gravity of ftcam, 

aqueous vapour, which is certainly at leait one-half that 
“of atmofpheric air. Upon the whole, this hypothefis was 
More plaufible than that adopted by Halley. 
_ As the f{eience of chemiftry gradually expanded, the 
‘phenomena of evaporation began to be confidered as mott 
ey allied to thofe of chemical folution, From the year 
1743 to 1766 the effays of Nollet, Franklin, Roi, Ha- 
‘milton and others, tended to eflablifh the opinion that water 

taken up into the air by chemical folution, in a fimilar way 
that in which water and other liquids diffolve falts. In 

“the 55th vol. of the Philofophical Tranfaétions, there is an 
& of Profeffor Hamilton on evaporation, in which he in- 
- Mor. XIII. 
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fifts at large on the hypothefis of folution. Hot water, he 
obferves, diffolves falts fooner and in greater quantities than 
cold water, aud depofitsa part of the fame on cooling: 
fo warm air takes up more water than cold air; but the 
water is depofited again when the air cools, or by the con- 
tact of a cold body, as a glafs of cold water. Evaporation 
always produces cold; this is obferved when any part of 
the human body is moiftened with water, and the fame 
fuffered to evaporate, but {till more remarkably when 
moiftened with ether or other fluids more evaporable than 
water ; in like manner, certain falts diffolved in water con- 
{tantly produce cold. In fhort, the points of refemblance 
between evaporation and chemical folution are fo numerous 
and ftriking, that the generality of philofophers feem to 
have adopted the idea that air pofleffes a chemical affinity 
for water, and attaches a portion of it to itfelf, which be- 
comes mecorporated with the elaftic mafs of the atmofphere, 
under the denomination of vapour, till cold, or fome other 
caufe, reduces it again to the ftate of water. 

In the year 1783, Sauffure of Geneva publifhed his ce~ 
lebrated effays on hygrometry, in which the fubje@ of eva- 
poration ts difcuffed much more largely than had been pre- 
vioufly done. This author does not claim the merit of any 
new theory; for, he fays, “‘ the converfion of water into 
elaitic vapour has been known time immemorial ; the diflo- 
lution of water in air was difcovered by Roi, and the vefi- 
cules, which compofe fogs and clouds, were conceived by 
Halley, and ocularly demonftrated by Kratzenflein. But 
no phulofopher has, I believe, clearly diftinguifhed the dif- 
ferent modifications of vapours: all the fyftematic authors 
have endeavoured to reduce all vapours to one and the fame 
fpecies, whilft in reality they exift under forms abfolutely 
different. It had not been perceived that water, on 
being diffolved in the air, is converted into an elattic 
fluid; but I have fhewn this to be the fact by the moft 
exact experiments; and further, the precife effe&t which 
the folution of a given quantity of water in air has upon the 
fpecific gravity of the air. Finally, the laws according 
to which the humidity of the air varies in proportion to its 
condenfation and rarefaGtion, form an entirely new fubje@, on 
which our ideas hitherto have been vague and erroneous. 
Thefe, I believe, will be found to have received a fatisface 
tory elucidation.”? Preface, page 10. Before we examine 
the conclufions of Sauffure, it may be proper to advert to 
the fa&ts which are alluded to above. Having procured a 
large glafs balloon, containing 44 cubic feet of air, Sauffure 
adapted to it a manometer or initrument to meafure the 
force of elaftic fluids; the balloon being filled with air of the 
natural humidity, the. manometer, or thermometer, and a 
veflel containing cauttic alkali of a given weight, were all 
enclofed in the balloon, and confined from the action of the 
external air. The cauftic alkali abforbed the vapour in 
the balloon, and the manometer fhewed the diminution of 
elafticity confequent thereon; after the experiment was 
carried as far as was defired, the balloon was opened, and 
the increafe of weight of the alkaline veffel was afcertained. 
Hence were derived data for calculating the influence of 
vapour on the elafticity of the air, and hkewife the whole 
quantity of water in a ftate of vapour in a given bulk of 
air. This might be called the analytic experiment ; but 
the fynthetic one was alfo made. B enclofing a piece of 
wet linen of a given weight in the balloon containing air as 
dry as poffible, along with the other inftruments, the moif- 
ture of the linen evaporating increafed the elafticity of the 
confined air a quantity which could be obferved; and at 
the clofe of the experiment the lofs of weight of the linen 
indicated the quantity of water which had been evaporated, 
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~and had increafed the elafticity. The two methods were 
thus found to corroborate each other remarkably well. 
The refults were, that at the temperature of 64°, a quantity 
of extremely dry air acquires an mcreafe of th in elafti- 
city in attaining extreme humidity; and vice ver/a + 
that a cubic foot of air takes up 10 grains of water in pafl- 
ing from extreme drynefs to extreme humidity ; and that 
confequently it diminifhes the {pecific gravity of the air, as 
if a volume of elaftic fluid, equal in weight to 10 grains, and 
of 2ths the fpecific gravity of air were added to it. Of the 
general accuracy of thefe refults there is no room for doubt. 
They form a valuable acquifition to this branch of fcience. 
One important fa& was till wanting ; as air was fuppofed 
to diffolve water by virtue of an affinity, it was reafonable 
to expeét that every {pecies of air would have its peculiar 
affinity, or take upa certain portion of water peculiar to it- 
felf, agreeably to what is obferved in other cafes of chemical 
faturation. Sauffure afcertained this point clearly in regard 
to inflammable.and fixed air, that is, hydrogen and carbonic 
acid. Both thefe gafes were found in their pure ftate, and 
when mixed with any proportion of common air, to affle& 
the hygrometer in the fame way as common air, and to pro- 
mote evaporation in the fame degree. In fhort, there was 
not any appearance to Indicate that they contained either 
lefs or more vapour than common air in like circumftances, 
Sauffure found that evaporation was accelerated in propor- 
tion to the rarefa€tion of the air; this circumftance he ac- 
counted for by obferving that the preffure of the atmofphere 
retards evaporation ; however, upon the principle of folu- 
tion, it might have been expedted that the greater quantity 
and denfity of the folvent would have compenfated for the 
greater preffure. ‘The condenfation of air, on the,contrary, 
uniformly tends to make it depefit moifture, and retards 
evaporation. This he explains by obferving, that the fol- 
vent power of air does not increafe quite fo rapidly as its 
denfity ; continued condenfation therefore mutt firft faturate 
the air with moifture, and then make it depofit a portion. 
Sauffure found that warm and denfe air required more 
vapour to faturate it than cold and rare air; he was 
led too haftily to afcribe the folvent power of the air 
partly to its temperature and partly to its denfity ; 
but it has fince been proved that temperature alone 
is concerned, and the denfity has no effect whatever. On 
‘the head of rarefaction and condenfation, Sauflure adverts to 
a curious fa&t, known by every philofopher, but not fatif- 
fa&torily explained by any one; namely, the abundant and 
inftantaneous formation of a cloud or mift upon exhautting a 
feceiver by the air-pump. As the rarefaGtion of air is found 
to promote evaporation, it appears aitonifhing at firft fight 
that the air fhould exhibit figns of fuperfaturation at the 
fame inftant. When the pump plate is covered with wet 
leathers. the above appearance never fails; but the abbé 
Nollet found it to take place when water was totally 
excluded. Sauflure, however, denies this to bethe fa&t; he 
thinks that water muft not have been excluded with fuffi- 
cient care in Nollet’s experiments; and affirms that from 
his own experience no appearance of mift was found upon 
exhauttion, when the pump was carefully dried. The hy- 
grometer at the time was 70°, extreme moifture being 120°. 
As the two authors here appear to be at iflue as to the fa&, 
the writer of this article, from his own experience, can ven- 
ture to affirm that both of them may ftill be correét. 
When care is taken to exclude water from the pump and 
receiver, the mift is by no means fo copious as otherwife ; it 
is alfo more diminutive as the air is dry or far from extreme 
humidity; with both thefe cireumftances and a large receiver, 

zo miit will appear by a moderate rate of exhauftion ; but 

_elaftic vapour is firft formed ; then by means cf fuch force 

by their lefs fpecific gravity. _Thefe veficules are effenti: 

it may always be produced by ufing a fmall receiver, 4 
rapid exhauttion, R Saliffare’e explanstiod of the fa&t is ae i 
inadequate, and unworthy of repetition ; he further notices — 
the dew obferved on the receiver of an air-pump after let- 
ting in the air, and very juftly afcribes it to the condenfation 
of the vapour raifed up into the receiver after exhauftion 5 
the air taking in with it nearly as much vapour as it is ca- 
pable of holding. Upon liberating condenfed air a great 
mift is obferved in the receiver ; Sauffure explains this in 
the fame unfatisfa€tory manner as before, and that in one- 
cafe only, namely, when the receiver contains Water; but: 
his explanation does not apply when the receiver is perfettly 
dry; yet the phenomenon of mift is equally apparent in 
that cafe. The true explanation is, that a great but mo-_ 
mentary cold, of 50° or more, occafions the precipitation of 
vapour, both upon rarefying air and liberating condenfed 
air. The fat has fince been demouftrated by Mr. Dal-. 
ton; but it was hinted at by Lambert, as quoted by Sauf-- 
fure, page 331. 

Though Sauffure does not affeé&t. to introduce any new 
theory on the fubjeé& of evaporation, he certainly advances 
fome notions on the fubje& that were not previoufly held by 
others, efpecially by thofe who adopted the chemical folution 
of water in air. He fays, ‘* evaporation, properly {peaking,. 
is the refult or rather the effe& of the intimate union of ele- 
mentary fire with water; by this union the water and fire 
combined form an elaftic fluid {pecifically lighter than air, 
and which is peculiarly diftinguifhed by. the name of waSour, 
This vapour being formed in a vacuum, or otherwife when 
the heat is fufficient to give it force fuperior to atmofpheric 
preffure, fo as to expel the air from any veffelin which it is 
formed, is called pure elaflic vapour?’ Page 361. This. 
reprefentation is, in all probability, correét, and will be- 
generally adopted without hefitation. He proceeds: “ but 
when the vapour cannot entirely furmount the preffure of 
the air, it penctrates it, mixes with it, undergoes a true 
folution, and may then be properly called difolved elaflic 
1 aca Page 362. Certainly ‘the advocates- for the- 
folution of water in air eannot adopt this language. Pure 

as it happens to have, which is generally {mall, it penetrates. 
and mixes with the air; afterwards it is diflolved by the 
air; that is, the particles of air finding thofe compound. 
particles of water and fire amongft them, attra&t them, and 
form triple compounds of air, water, and fire. Here the 
bufiaefs for which folution is called in is performed before 
hand ; for we muft fuppofe it to be the affinity of air for 
water which enables the latter to rife at all againit fo fu- 
perior a preflure. If the vapour can, by virtue of its elaf- 
ticity, penetrate the air, why may it not continue there’ 
virtue of the fame elatticity ? Sauffure proceeds; “ when at- 
terwards the air faturated lets fall the water which it contains,. 
this water fometimes takes the form of veficules or bubbles; 
thefe veficules, filled and furrounded with a fubtile claftie 
fluid, are fupported in the air, and even fometimes rife in it. 

diftin&t from the air, as well as from the vapour above 
defined ; but according to cuftom I have arranged them 
the clafs of vapours, and diftinguifhed them by the name of 
veficular vapour. Finally, when the elaftic vapour, or tht 
veficules themfelves, condenfe inte folid drops, which or 
differ from drops of rain by their extreme fmalluefs, t 
are ftill very different from vapours properly fpeaki 
Notwithitanding, as thefe fmall particles float in the 
and can even be fupported in it for fome time, by 
agitation and vifcofity, I have clafled them alfo amon 
yapours, and given them the name of concrete vapour 
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Page 363. It may be proper to obferve here, that the vefi- 
secular vapour of Dr. Halley was fuppofed to be tranfparent, 
-and therefore to correfpond to the difoived elaflic vapour of 

 ‘Sauffure. It was moreover hypothetical ; but Kratzenftein 
and Sauffure affirm that the {mall vifible particles floatin 
-over {teaming water, as well as thofe of certain fogs, are dit. 
-cernible -by a microfcope to be hollow or veficular. Thefe 
vifible particles are the veficular vapour of Sauflure. Though 

itis by no means improbable that the vapour iffuing from 
_ ‘warm water is enveloped in a film of water, jult as we fee 

ss than water and atmofpheric air. 
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it in ebullition, and that the fame bubble of fteam on cool- 
ing may fhrink into a.veficule, containing an atom of air, 

the original nucleus of the fteam ; yet it is not equally pro- 
bable that in the condenfation of pure vapour a velicule 

 fhould be formed; ftill lefs likely is it that fometimes veli- 
‘cules, and at other times folid drops, fhould be formed. 
Microfcopic obfervations on atoms dancing about in the air 

are {earcely to be relied on. But whatever may be the fact 
_ as to the conftitution of condenfed vapour, that is, whether 
the particles are hollow ox folid, there is not any fufficient 

reafon for fuppofing them conftituted of any other prin- 
The only one that 

lias been advanced in fupport of the hypothelis is, that 
_ without fome fubtile elaftic fluid, internal or external, the 
"watery particles conftituting clouds mutt conftantly de- 
_ fcend; whereas clonds are deen to remain ftationary and 
-fometimes even to afcend, which, it is alleged, could not take 
_ place, were not the particles of lefs {pecific gravity than the 
air. Now the afcent of clouds is in all probability an op- 
tical deception. It is eccafioned by the diffolution or eva- 
; poration of the under furface of the cloud, and the fuperior 
"new formation ofa cloud. We have no fufficient reafon for 
_ believing that the individual particles of clouds afcend ; yet 
they frequently defcend with a velocity almoft impercep- 
tible ; this arifes from the refiftance the air makes tu the 
motion of {mall bodies, which, it is well known, increafes in 
proportion as their diameters decreafe. The epithet vapour, 
which denotes an elaftic fluid, cannot, with philofophical 

propriety, be applied te the vifible particles of water 
-conttituting clouds. 
__ Ms. Piétet of Geneva publifhed an ingenious effay on fire, 
which was tranflated into Englifh and publifhed in 1791. 
| This gentleman, imprefled with fuch ideas of the powers of 
fire in every thing which relates to evaporation, is tempted 

to look upon it as the fole agent in this clafe of phenomena, 
and to renounce the idea that air acts in the manner of che- 
‘mical difolvents. He obferves, « the very fpecious argu- 
ments of my learned colleague (Sauffure,) in his hygrome- 

y in favour of that opinion, had long feduced me ; but 
the charming fimplicity which the theory of evaporation 
would acquire if we could diveft it of the agency of air ; 
the poffibility I perceive of reducing the whole to the ac- 
tion of fire ; the probability which increafes with the fim- 

icity of every natural hypothefis, attract me, I confefs, 
till more forcibly.””? Page 222. 
In the Philof. Tranfac. for 1792, there is an eflay of 
le Luc.on evaporation. This acute philofopher diftin@ly 
aintains that vapour in the air is precifely the fame as va- 
rin vacuo, and in both cafes is formed by the intimate 
ion of fire with water ; he denominates it feam, and fhews 

fteam in air of any denfity, and fteam in vacuo, affect 
hygrometer alike, provided the fteam has the fame tem- 
ture and elafticity, at leaft! within the ordinary range of 
f{pheric temperature. He ftrengthens his opinion of 
in air, and in vacuo being the fame from the fact that cold 
uced, or heat abforbed, by evaporation in both cafes, 
the faéts as afcertained refpeCting fteam by Mr. Watt 
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and others he juftly infers, that there is a certain minimum 
diftance of the particles of fteam for each temperature, at 
which they retain their elafticity ; if they are condenfed by 
any mechanical force within the limit of this diftance, they 
lofe their elafticity and become water ; if not, they retain it, 
and aé as any other permanently elaftic fluid. In fpeaking 
of {team in air, he obferves, * that no mechanical caufe can 
produce the decompofition (condenfation) of that fluid, 
but by forcing its particles to become nearer each other 
than the actual temperature can admit, which cannot hap- 
pen inthe atmofphere, except by the accumulation of fteam 
itfelf in fome part of it.”? “* He concludes that the product 
of evaporation is always of the fame nature, namely, an ex- 
panfible fluid, which either alone, er mixed with air, affeéts 
the manometer by preflure, and the hygrometer by moifture, 
without any difference arifing from the prefence or abfence 
of air, at leaft without any perceived hitherto.” 5 

In 1793, Mr. Dalton publifhed a volume of meteorolo 
gical effays, in which he gives a theory of vapour, very 
neatly allied to that of De Luc above-mentioned, and to 
the opinion of Pittet, though he feems to have been unac- 
quainted with thefe circumftances. From the refults of 
ceitain experiments and obiervations he concludes, “ that 
the vapour of water (and probably of moft other liquids) 
exifts at all times in the atmofphere, and is capable of bear- 
ing any known degree of cold without a total condenfation, 
and that the vapour fo exifting is one and the fame thing as 
fteam or vapour of 212° or upwards. ‘The idea, therefore, 
that vapour cannot exift in the open atmofphere under the 
temperature of 212°, unlefs chemically combined therewith, 
I confider as erroneous ; it has taken its rife from a fuppo- 
fition that air prefling upon vapour condenfes the vapour 
equally with vapour prefling upon vapour, a fuppofition we 
have no right to affume, and which, | apprehend, will plainly 
appear to be contraditory to reafon and unwarranted by 
fats; for, when a particle of vapour exifts between two 
particles of air, let their equal and oppofite preflures upon 
it be what they may, they cannet bring it nearer to another 
particle of vapour, without which no condenfation can take 
place, all other circemftances being the fame; and it has 
never been proved that the vapour in a receiver from which 
the air has been exhaufted, is precipitated upon the admif- 
fion of perfeétly dry air. Hence then we ought to conclude, 
till the contrary can be proved, that the condenfation of 
vapour expofedto the common air does not in any manner 
depend upon the preffure of the air.”’ Iflays, p. 201. 

In 1802, Mr. Dalton publithed, in the fifth vol. of the 
Manchefter Memoirs, a feries of interelting effays relative to 
evaporation ; he found, ft. ‘he expanfive force of pure 
fteam over water in vacuo at all temperatures from 32° to 
212° ; 2d. The expanfive force of dry air for the fame range 
of temperature ; and, 3d. The expanfive force of dry air in 
conta& with water for the like range.. From a compari- 
fion of thefe experiments it appeared that the obfervation of 
De Luc was univerfally true ; namely, that fteam in vacuo 
and fteam in air are precifely of the fame force at the fame 
temperature. The law was found to apply equally to the 
fteam from ether and other liquids, and to other elaftic 
fluids, as well as common air. Mr. Dalton confiders thefe 
faéts to be decifive as to the nature of the conneétion be-~ 
tween fteam and air, and infers that fteam forms a mechani- 
cal mixture with air, and not a chemical compound, as fome 
have fuppofed. This conclufion was confirmed by experi- 
ments upon the quantity of water evaporated at different 
temperatures ; which was always is proportion to the elattic 
force\of yapour at the temperature. Tor inflance, water 
at 212°, or kept juft boiling, evaporates twice as faft as wa- 
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ter of 180°, and this twice ae’ faf{t as water of 150°; and 
the forces of pure fteam at thofe temperatures are 30, 15, 
and 74 inches of mercury re{pectively. The rule, however, 

does not apply without a correétion for low temperatures; 

becaufe the fteam already in the air prevents in degree the 

afcenfion of frefh fteam ; whereas in high temperatures, the 

{mall portion of fteam commoaly in the air is too trifling to 

have any obfervable effe&. Mr. Dalton has given a table 

founded upon experience, and adapted to the above-men- 

tioned law, by which not only the actual quantity of water 

evaporated in atmofpheric temperatures may be alcertained, 

but alfo the quantity of vapour exilting in the air may be 

found, provided the rate of evaporation is given. The 

following is an abftra& of it. 
The firit column of the table exprefles the temperature; the 

fecond, the correfponding force of vapour in vacuo, derived 

from experiment ; the third column expreffes the number of 

grains of water evaporated per minute, from a furface of 

28% {quare inches, in a moderate current of air or nearly 

calm; the fourth is the like evaporation in a medium. cur- 

rent; and the fifth is the evaporation when a flrong breeze 

exifts, or a rapid current of air {weeps over the evaporating 

furface. The air is fuppofed to be perfectly dry or free 

from vapour ; otherwife every particular ftate of atmofpheric 

vapour would require a table. The table is intended to be 

ufed when we want to find the quantity of water evaporated 

from a given furface by the flow and gradual operation of 

the atmofpherie temperature, or what has been called 

ey ae evaporation, But as it is adapted to air per- 
e@tly free from vapour, it cannot be of any practical utility: 

without further data. The force of vapour actually exilt- 

ing in the atmofphere at the time mutt be firft afcertained, 

by determining the temperature at which dew begins to be 

formed on a glafs, &c. containing cold water or a cold 

mixture. Then the force due to that temperature mutt al- 

ways. be fubtraéted from the whole force due to the given 

temperature of the evaporating water. 

TABLE. 

Grains of Water evaporated. 

Force of va- 
Temperature |pour in Inch. 

of Mev. 

30.00 

Loweft Mean Higheft 

154 189 

67 

-79 
95 

1.14 

oo) 
1.62 
3.92 
2.28 
2.70 
3.16 
3-70 

4°37 
See 
6.07 

82 

2h 
ES 
1.39 
E.65 
1.99 
2.36 
2.78 

ioe 
3-87 
4-53 
rhs 
6.29 
7.46 

129 
+156 
-186 
+221 
-263 
-316 

a3 75) 
“a3 
524 
616 
a 
851 

1.000 
Tory 

Problem 1.—Having given the quantity of force of at- 

mofpheric vapour, to find the rate of evaporation,— 

Suppofe that atmofpheric vapour begins to be condenfed 

at 50°,and the temperature of the air is 62°5 query the 

sate of evaporation, with a medium breeze ? 

Whole evaporating foree, per table, for 60° = 2.70 grains, 
Exifting force of atmofpheric vapour for 50° = 1-92 grains. 

Remainder - - 73 grains, 

Henee a furface of 281 inches would lofe ,7%,dths of @ 
grain in each minute. 

Again; fuppofe the atmofpheric vapour te be at 20°, 
with a ftrong breeze, in one cafe, the air being 32°; and 
the atmofpheric vapour to be at 50°, in another cafe, with 
em an at 58°; query the rates of evaporation in thofe two 
cafes ? 

rft Cafe. Whole evaporating force per 
table, for 32° - - - = 126 grains: 

Exifting force of atmof. vap. for20® = _ +82 grains, 

Remainder, or rate of evaporation = -44 grains, 

zd Cafe. Whole evaporating force, pe 
table, for 58° - - - = 1.96 grains. 

Exifting force of atmof. vap, for 50° = 1.50 grains, 

Remainder, or rate of evaporation = 46 grains. 

Hence it appears that under the circumftances above- 
mene the evaporation would be nearly the fame in both 
cafes. 

Problem 2.—Having given the rate of evaporation,.to find 
the quantity or force of amofpheric vapour. 

Suppofe the evaporation from a furface of 282 inches is 
found to be one grain in a minute, with a medium breeze, 
the temperature being 70° ; query the quantity and force of 
atmofpheric vapour ? 

Whole evaporating force, per table, at 70° 
Obferved evaporating forse te 

= 3-70 grains: 
= 1.00 grains. 

Remainder = exifting atmofpheric force 2.70 grains, 
which correfponds to 60°, for the temperature at whicly 
the atmofpheric vapour would be found to be condenfed at 
the time. 

Mr. Dalton contends that all the different gafes confti- 
tuting the atmofphere, namely, azotic, oxygenous, carbonic 
acid, and fteam, are independent of each other ;. fo that they 
prefs the furface of the earth and other bodies with. their 
own weight only, when in a flate of equilibrium. Whence 
he confiders the quantity and force of fteam in the atmofphere- 
as fynonymous terms. Thus in the above example, the force 
of {team of 60° being reprefented by .524 parts of an inch 
of mercury, the weight of the incumbent atmofphere of 
fteam muit be the fame, or equal to 7 inches of water 
nearly. This notion, concerning the whole quantity of 
fteam. in the atmofphere incumbent upon any place, is en- 
tirely new ; and, if correét, muift be of the firft importance im 
meteorology. ng 

Though the reafons affigned by De Luc and Dalton for 
the non-condenfation of fteam, already exiiting in air, appear 
to be incontrovertible, yet from what has been faid above, 
no fufficient reafon has been given by either of them for the 
entrance of {team of low temperatures into the atmofphere.. 
How does iteam of ~,th part of the force of the atmo- 
{phere at firft penetrate it? Even Sauflure fpeaks of the 
fact, and as if there were no difficulty attending it. De 
Luc does not attempt any explanation. Dalton feems to: 
have been fully aware that the hypothefis of pure fteam ex= 
ifting in air was not tenable without obyiating this difficulty. 
Accordingly he conceived that the particles.of fteam are 
not repulfive to thofe of air, but only to other particles 
fteam ;. hence the new formed {team has a kind of vacuur 
to enter in the pores or interftices of the air. But this, 
is thought by many, is geing into the other extreme, 
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making the facility much too great; befides, there is no 
notion fo general and fo probable, as the one that heat is 
the caufe of repullion ; and if this notion be true, the 

_ particles of {team cannot be admitted to be repulfive of each 
other, and indifferent to thofe of air. Mr. Dalton, it feems, 
now confiders the inequality in the fize of the ultimate par- 
ticles of different elafisc fluids to be the caufe why they are 
conftantly diffuling themfelves through each other, and 
never obtain a proper equilibrium till their particles take the 
arrangement, which they would do in a vacuum; and the 
elevation of fteam from the furface of water, he fuppofes, 
takes place, becaufe certain particles of the furface are in a 
great meafure exempt from the preffure of the atmofphere. 
See New Syftem of Chemical Philofophy, p. 1go. 

From the experiments of Mr. Watt on fteam, it appears 
that evaporation at high and low temperatures is much the 
fame as to the expenditure of heat. fora given weight of 
water, : 

The evaporation from iee of 32° does not differ materially 
from that of water, at the fame temperature. Electricity is 
faid to promote evaporation in fome degree. 

Evaporation in Meteorology —With refpeé to the natural 
evaporation of water from the furface of the earth, the ex- 
periments of Mr. Hoyle and Mr. Dalton, of Manchefter, 
are nearly the only ones that are fufliciently numerous from 
which to draw any conclufions, They took a cylindrical 
veffel of tinned iron, to inches in diameter, and three feet 
deep; there were two pipes foldered into it, one at the 
bottom, the other at the top, for the water to run off into 
bottles. The veffel was filled with gravel, fand, and foil, 
and fubfequently the foil was covered with grafs and other 
living vegetables. It was nearly buried in the ground in 
an open fituation, and provifion made for placing bottles to 
the two pipes. In this manner it was expofed to receive 
the rain, and to fuffer evaporation from the furface, the 
fame as the furrounding green ground. A regular regifter 
was kept of the water which percolated through the foil 
and gravel into the bottles; and a rain gage of the fame 
furface was kept clofe by, for the fake of comparifon. 
The refults are contained in the table below, together with 
the mean evaporation from a like furface of water, for the 
three fucceeding years. 

Water through the two Pipes. Mean | Mean 

Fo} t607)s798| Me| ee | Boe | BOE 
19 a 9 ri Ground | Water. 

Inch, | Inch. | Inch. Inch. | Inch. | Inch. | Inch. 

January | 1.90| .68| 1.77| 1.451 2.46| 1.01| 1.50 
Webruary | 1.78| .92| 1.12| 1.27] 1.80] .53] 2.00 
March +43] -07| .34| .28| .g0| .62| 3.50 

A pril +22| .30| .18| .23| 1.72] 1.49] 4.50 
May 2.03 | 2.44] .O1| 1.49] 4.18] 2.69] 4.96 
June 0 Wl oe 30| 2.48| 2.18] 6.49 
uly +15{ 03| — | .06| 4.15.1 4.09] 5.63 
Auguft — | — | -50| .17]| 3.55) 3.38] 6.06. 
September) — 98} — | .33] 3.28] 2.951 3.90 
Odtober | — | 68} — | .23| 2.90| 2.67] 2.35 
November} — | 1.04] 1.59] .88| 2.93] 2.05.| 2.04 
December} .29)| 3.08) 1.88) 1.72! 3.20] 1.48} 2.50 

6.88 |10.95 | 7.39 
Rain 30-63 |38.79 |31.26 

B4l 133-55 |25-14 144-43 

23.75 |27.84 |23.87 

EVA 

From this table it appears that the evaporation from a 
furface of water, is nearly twice as much as from green 
ground ; alfo, that about eight or nine inches of rain are 
left for the fupply of {prings and rivers. ‘This furplus of 
water muit be evaporated from the fea, and return to it 
again by the rivers. 

Evaporation in Chemiftry.—When artificial heat is applied, 
the quantity evaporated will be nearly in geometrical pro- 
greflion to the excefs of temperature, above that of the air, 
It is always nearly in proportion to the furface expofed, 
When the liquid is much below the margin of the veffel, 
the evaporation is greatly retarded. 

Evaporation in the Aris. In certain arts, fuch as dyeing, 
printing, &c. quick evaporation is expedient. This is effec- 
ted by expofing the wet pieces in a ftove, which has com- 
monly a fire and Jong flues from which the heat is diffipated 
into the room. The cold air fhould be admitted into the 
room as near the fire and flues as poffible ; and feveral {mall 
openings at the top of the ftove fhould be made to fuffer 
the vapoury air to efeape. 

See the articles CLoups, Dew, Drstre.rarion, Hr= 
GROMETER, Rain, SrEam, &c. 
Evaporation, in Pharmacy, Chemiftry, &c. denotes an 

operation by which the more aqueous and volatile parts of 
fluids are fpent, or driven away in f{team, fo as to leave the 
remaining part ftronger, or of a higher confiftence than 
before- 

Evaporation is effeGted by fetting a liquor over a. gentle 
heat, to carry off the moft fluid and volatile parts, without 
leflening the quantity of the other matters with which the 
liquor is impregnated. 

The veffels ufed for this purpofe are bafons,. tefts, or’ 
crucibles, which are made of glafs, metal, or earth, ac- 
cording to the nature of the bodies on which the opera= 
tion is to be performed.. They are flat, fhallow, and wide, 
fo that the body from which the evaporation is to be made 
may prefent a large furface to the air. In all evaporations 
the degree of heat ought to be proportioned to the volatility 
of the fubftance to be evaporated, and to the degree of 
fixity of the fubftance intended torbe left,- and of its adhe- 
fion to the volatile parts. In fome cafes,. as-in obtaining 
oil from re@tified {pirit of wine and ether, the liquors ought 
to be evaporated upon the furface of water in open. airy. 
without any other heat than that of the atmofphere ;. in 
others, when the part to be evaporated is not very volatile, 
and when the remaining fubftance is very fixed, and does 
not adhere much to the volatile part, as in the purification 
of gold by antimony, a {trong heat may be applied, and a 
current of air direSted upon the furface of the body, 
Macquer. 
EVARCHUS, in Ancient Geography,.a river of Afia, 

forming the boundary between Paphlagonia and Cappa- 
docia. Valerius Flaccus afligns it to Scythia, and fays it 
abounded with fwans. 
EVARISTUS, in Biography, bifhop: of Rome, was 

elected to that office about the year 100, in which he con-. 
tinued eight or nine years. Muclr has been faid of him with: 
regard to his decretals; his diftribution of Rome into 
parifhes, his prefenting Adrian with a book concerning the 
excellence of the Chrittian religion, and his martyrdom under 
the reign of that emperor; but thefe and other fads col- 
le€&ted by modern writers do not ftand on fufficient authority ; 
to obtain credit. Moreri. 
EVASION, Evasio, in Law, is ufed forsany fubtile- 

endeavour to fet afide truth, or to efcape the punifhment 
of the law, which will not be endured. Thus, if a ee 
fays to another that he will not ftrike-him, but will ; ive 
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him a pot of ale to ftrike him firft; and accordingly he 
ftrikes, the returning of it is punifhable ; and if the perfon 
firft ftriking be killed, it is murder; for no man fhall evade 
the juftice of the law by fuch a pretence to cover his malice. 
a Hawk. P.C. 81. , 
EUASPLA, in Geography, a river of India, in the 

northern part of the mountain Paropamifus, which ran S.E. 
into the Indus. 
EVATES, a branch or divifion of the ancient Celtic 

‘philofophers, the Druids. 
Strabo diftributes the philofophers among the Britons 

and Gauls into three feéts; Bapdoi, Bards, Oudins, Evates, 
and Ayuides, Druids. He adds, that the Bards were poets 
and muficians ; the Evates, priefts and naturalifts ; and the 
Druids, moralifts as well as naturalifts. But Marcellinus, 
Voffius, and Hornius, reduce them all to two fects, wiz. 
Bards and Druids. Laftly, Czfar, lib. vi. comprehends 
them all under the name of Druids ; which fee. 

The Evates or Vates of Strabo might probably be what 
other authors, and particularly Ammian. Marcellin. calls 
Lubages ; but Mr. Bouche, in his Hitt. de Provence, lib. ii. 
chap. 2. diftinguifhes between them. The Vates, he 
fays, were fuch as teok care of the facrifices and other 
ceremonies of religion; and the Eubages, thofe who fpent 
their time in the fearch and contemplation of the great 
mytteries of nature. 
EVAUX, in Geography, a town of France, in the 

department of Creufe, and chief place of a canton, in the 
diftriGd of Aubuffon ; 26 miles E. of Gueret. The number 
of inhabitants in the place is 2,081, and in the canton 8,036, 
and the territorial extent of 232! kiliometres includes 12 
communes. Near it are a mineral {pring and baths. N. lat. 
46° 10! E. long. 3° 33!. 
~EVAX, in Botany, Gertn. y. 2. 393, fee Firaco. 
EVAZA, in Ancient Geography, an epifcopal fee of 

Aifia propria, under the metropolis of Ephefas; mentioned 
in the a€ts of the council of Ephefus. 
EUBAGES, an order of priefts or philofophers among 

the ancient Celtz or Gauls. Chorier takes the Eubages to 
be the fame with the Druids and Saronide of Dioderus. 
Others will have the Eubages to be thofe whom Strabo, 
lib. iv. p. 197. ‘calls Ouaztss, Evates, or Mates, on which 
principle there is room to conjecture, that the word fhould 
be written Ovayas, it being eafy to miftake a I for a T. 
See Druip. 
EUBELSTADT, in Geography, a town of Germany, 

in the bifhopric of Wurzburg, ou the Maine; three miles 
S. of Wurzburg. 
EUBGA, in Ancient Geography, ene of the moft con- 

fiderable of the Greek iflands, formerly joined to Beotia, 
as Pliny informs us, by an ifthmus, fo narrow is the Eu- 
ripus in fome places, which feparates it from the continent ; 
and extending from north-eaft to fouth-weft 150 miles; but 
where broadeft being only 40 miles, and 20 where it is 
narroweft. In compafs it is eftimated at 365 miles. This 
ifland was anciently denominated Chalcis, Ellopia, Aonia, 
Abantis or Abantia, Macris, Oche, Bomo, &c. Its appel- 
Tation Eubcea is faid to be derived from a famous cave on the 
eaftern coaft of the ifland, called by the Greeks avan Boos, or 
the ox ftall,and this name was probably deduced from its ex- 
cellent paftures. Euboea had feveral remarkable promon- 
tories, which ftretched far into the fea; of thefe Pliny and 
Mela mention three, viz. Geraftus and Caphareus to the 
fouth, and Cenzum to the north; and Strabo mentions a 
fourth, which he calls Petalia, over-againft Sunium, Cene- 
um, now Capo Liter, and Geraftus, now Capo Rofo, are, 
according to Sttabo, 1200 furlongs diftant from gach other, 

EUB 
which meafure exaétly the length of the ifland, as it is fet 
down by Pliny. The mouutains of Eubea are high, and 
covered during a great part of the year with fnow. The 
famous city of Chalcis was fituated under one of them — 
of the fame name, and on another, called’ Dryphis, was a 
temple dedicated to Diana... The following rivers are men- 
tioned by Strabo, wiz. Callas, Budarus, Cireceus, and 
Neleus or Melas. The champaign country was exceedingly 
fertile, and yielded great plenty of corn, wine, oil, and all 
forts of delicious fruits ; but it was chiefly famous for its 
rich pattures.. This ifland had in former umes many cities 
of great note, which are mentioned by Strabo, Pliny, Pto- 
lemy, and Mela. On the eaftern coaft ftood the cities of 
Geraftus, which was a famous haven, Petalia, and Ca- 
ryftus, near which were the celebrated quarries of Caryf- 
tian marble, fo much valued by the Romans, and alfo of 
Amianthus or Afbeftos.. About five miles from Caryitus 
was the village of Amarynthus, famous for a Serle of 
Diana. On the fame coaft ftood,.Eretria and. Chalcis, 
which fee refpectively. Between Chalcis and the promon- 
tory Cenzum, ftood the cities of Edepfum and Oreos; the 
former being famous for its hot-baths, aad the latter one of 
the moft powerful cities of Euboa during the Trojan war, 
and occupying the fourth part of the ifland, in the time of 
Philip, the father of Alexander. The name Oreos was 
changed by the Athenians, when they became matters of 
the ifland by means of Pericles, into that of Iftiea, or 
Heftiza, which was the name of their tribe. Oa the north 
fide of the ifland, oppofite Theflaly, and extending from 
Cenzum to Artemifium, ftood Dia, or Athene Diades; 
and on the coaft, wafhed by the /Zgean fea, flood the ma- 
ritime city of Cerinthus. The inland cities mentioned by 
Strabo, Pliny, Ptolemy, &c. were Ellopia, Nyfa, Eubca, 
Orabiz, Rhamnus, Porthmus, Algz, and Tamyna. 

Eubcea was probably one of the iflands in which the firft 
Orientals, who pafled from the continent of Afia towards 
the coafts of Greece, made a fettlement. It muft have 
formed a very powerful flate at an early period, fince its 
king Elephenor conduéted 40 fhips to the war of Troy. 
Solinus afcribes the commencement of this monarchy to the 
Titans. Others fuppofe Abas to have been the firft fove- 
reign of Eubawa. ‘The fucceffion of its fovereigns is little 
known. In the time of Darius Hyftafpis, the cities of 
Chalcis, Eretria, Caryftus, and Oreos, formed diltin® res 
publics, governed by the nobles, whom they called hippo- 
bates, or horfemen; none being received into the govern- 
ment who were not able to maintain a certain number of 
horfes. This oligarchy was not of long duration; but it 
was fucceeded by a democracy, compofed of domeftic ty- 
rants, who feized all power to themfelves, and rul<d in their 
feveral cities without controul. At length the Eubceans 
fubmitted firft to Philip of Macedon, and then to his fon 
Alexander, on whofe death they endeavoured to fhake off 
the Macedonian yoke; but they were again brought und 
fubjeGtion by Antigonus. When the Romans firft paffed inte — 
Greece, the kings of Macedon held this ifland in fubjeétion 5 
but it was foon after declared free by the fenate, in order 
to weaken the power of Philip in thefe parts. But not be- 
ing fupplied with forces, they were unable to maintain their 
liberty ; and fell under the power of Antiochus the Great, 
and Mithridates king of Pontus. "The Romans, however, 
prevailing in the Eaft, reftored the Eubeeans to their fornted 
ftate of liberty. It was not long before Marc Antony nna 
jected them to Athens; but Auguftus, incenfed againft 
Athenians for aflifting his rival, firft gave freedom to t 
city of Eretria, and foon after to the whole ifland, whi 
remained in a flourifhing condition, under its own laws, till” 
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the reign of Vefpafian, when it underwent the fame fate 
as the other ftates of Greece. : 
~ Eusaa, the name of feveral towns in the jfland of Eu- 

~ bea, Corcyra, and Lemnos. 
EUBULIDES, in Biography, anative of Miletus, was a 

~ fucceffor of Euclid in the Megaric {chool, He was a frong 

- 

opponent of Ariltotle, and feized every occafion of cenfuring 
his writings and calumniating his charaéter. He introduced 
new fubtleties into the art of difputaticn, feveral of which, 
though often mentioned as proofs of great ingenuity, deferve 
only to be remembered as. examples of egregious trifling. 
They belong to that fophiftical mode of reafoning, called by 
“Ariftotle erillic fyllogifms. A fingle fpecimen will be fufh- 
‘eient. ‘It fhall be of the fophifm, called from the exam- 
ple, “the Lying :” if, when you fpeak the truth, you fay 
youlie, youlie ; but you fay you Ne, when you fpeak the 
truth; therefore in fpeaking the truth, you lic. Thefe 
filly inventions tor perplexing plain truth were formerly in 
fuch high repute, that Chrylfippus wrote fix books upon 
‘the above mentioned fophifm ; and Philetas, a Choan, died 
of a confumption which he contraéted by the clofe ftudy he 
Deftowed upon it. The infcription upon his tomb was 
7 Levdimev:, The Deceived.”? Brucker’s Hift. Phil. by 
Enfield, voli. p. 192. 
EUCALYPTUS, in Botany, from ev, well, and xxaurlet, 

govered, alluding to the peculiar lid which covers the calyx 
_ and enclofesthe organsof impregnation. L’Herit. Sert. Angl. 
78. Ait. Hort. Kew. v, 2. 157. Willd. Sp. Pl. v. 2. 976. 
“Mart. Mill. Did. v. 2, Sm. Bot. of N. Holl. 39. Juff. 451. 
“Clafs and order, Lcofandria Monogynia. Nat. Ord. He/pe- 
videe, Linn. Myrii, Juff. 
’ Gen. Ch. Cal. Perianth {uperior, of one leaf, abrupt, en- 
tire, permanent, clofed before impregnation with a convex 
or conical, entire, deciduous lid, which is fometimes,. if not 
_always, of two or three layers. Cor. none. Stam. Filaments 
“numerous, thread-fhaped, equal, inferted into the margin 
ef the calyx within the lid, and not. expanding till after it 
falls, anthers roundifh, two-lobed, fmall; Pz. Germen 
inferior, ureeolate, firmly united with the bafe of the calyx, 
fometimes angular ; ftyle imple, columnar, about as long 
_as the full-grown flamens; ftigma fimple, bluntifh. Peric. 
*Capfule roundifh, crowned with the rim of the calyx, of three 
“or Te cells, opening at the top. Seeds numerous, angular, 
Amall, 
_ Eff.Ch. Calyx fuperior, permanent, truncated, covered 

ore flowering with an entire lid, which foon falls off. 
: Seeds Capfule of three or four cells, opening at the top. 

-_ numerous, 
___ This genus was founded by the late M. L?Heritier in 

is Sertum Anglicum, upon a fingle fpecies,. from Van 
 Diemen’s land, named by him obligua, and figured in the 

th plate of that work. Its defcription never appeared. 
The generic characters were by him communicated to the 
4 us Kewenfis, and adopted, with fome neceffary cor- 

Gions, in Dr. Smith’s Botany of New Holland, where a 
_fecond fpecies is figured, E. ralufla, t. 13. This is call- 
ed New Holland Mahogany, or Brown Gum Tree, and is 
one of the loftieft trees about Port Jackfon, being often 
100 feet high, and proportionably thick. ‘The wood hard, 
heavy, flrong, red and very refinous. Leaves alternate, 
q ed, ovate, entire, a little oblique and unequal. - Flowers 
_ in denfe fimple umbels, of a tawny yellow, on fimple or di- 
_yided angular ftalks, growing in a corymbofe manner about 
the ends of the branches, ‘The /id in this {pecies is conical, 

long as the calyx and germen, with a ftri€ture in the 
middle ; that of the former is fhort and hemifpherical, with 
minute point. Four more fpecies from New South 

ay 
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Walcs are.defcribed in the work laft mentioned, and fix ad- 
ditional ones by the fame author in the Tranf. of the Linn. 
Soc..v. 3. p. 283—288. All thefe 12 are adopted by 
Willdenow in his Sp. Pl. A new one, £. marginata, was 
added to this lift by Dr. Smith in Tr. of Linn. Soc, v. 6. 
302, who has fince figured and. fully defcribed one of the 
moftimportant of the former, £. refinifera, the Red Gum 
Tree, in his Exotic Botany, v. 2. 49. t. 84. This blof- 
fomed in Lady De Clifford’s. greenhoufe at Paddington. 
The flowers ave green with white ftamens, Lid conical,twice 
as long as the calyx and germen, conliiting of three coats, of 
which the outermott is formed of three ribs originating from 
the angles of the germen.—T he tree produces an aftringent 
refin of a fine deep red, whofe probable ufcs.in medicine or 
the arts merit enquiry, Many more fpecies of this genus 
are faid to abound in New Holland, all lofty trees, dedtitute 
of hairinefs, with fimple, lanceolate, or fomewhat ovate, 
pointed, entire leaves, generally oblique, and often unequal, 
at the bafe; without ftipulas. They are commodioufly 
divided into twa feétions, by their hemifphetical or coni-. 
cal lids. 
EUCARPIA, in Ancient Geozraphy, 2 town of Afia, in. 

Greater Phrygia, according to Ptolemy and Strabo. 
EUCERA, in Entomology, a genus of Hymenoptera; 

propofed by Scopoli, and adopted by various late writers. 
Under this denomination are comprehended thofe of the 
Linnzan genus Apis (bee), which have the mandibles 
horny, incurvated, acute, and toothlefs ; jaw elongated, and 
membranaceous at the tip; lip horny, five-cleft ; tongue 
infle&ted and feven-cleft ; antennz cylindrical, thofe of the 
male very long, and often exceeding the length of the body s. 
the abdomen ihort and downy ; tail of the female armed 
with a fling. The infeéts of this genus form cylindrical 
cavities in the earth, in which they depofit their eggs, each 
included in a feparate cell, and furnifhed with a fuitable pro- 
vifion of honey for the fubfiftence of the young when 
hatched. . Inthe winged ftate the Eucere fly with great 
rapidity, and like the bee, collec the farina and neétar of 
flowers with great induftry and adtivity. The females com- 
monly, differ much in appearance from the males of the 
fame {pecies, independently of the length of the antennz. 

Species. 

Loncicornis. Black; fummit of the lead, thorax,, 
and two firft rings of the abdomen above grey-downy ;, reft: 
of the abdomen nearly glabrous. Latreille. Zucera lens 
gicornis, Fabr. Kirby. Ap. Angl. ‘ 

Native of Europe. The female of this {pecies is-not dif- 
tinétly afcertained. Mr. Kirby feems to entertain no doubt 
of its being the infeé figured by Panzer under the name of 
Andrena ftrigofa. Since his obfervations appeared,. how» 
ever, Latreille has written on the fame fubjeét, and though 
he does not refer to the remark of Mr. Kirby, he evi- 
dently alludes to it in the following paflage, «Je doute 
que Vandrene, que Panzer nomme /rigo/a, foit la femelle 
de cette efpece. Son abdomen eft tres-différent par- fes 
taches de celui de eucere longicorne et cet infeéte ne 
paroit qu’au milieu du l’ete, tandis que le dernier ne fe 
voit, qu’au printemps.”? "The difference of the abdomen 
may perhaps be eonfidered in this ambiguous’ race’ lefs 
definitive than the time of its appearance in the winged: 
ftate; for if the firft be conftantly found only in the mid- 
dle of the fummer, and the other in fpring, we fhould| 
admit them to be diftin&, It further merits obfervation 
that Latreille defcribes an infect which he imagines, to, 
be the true female, “ La femelle, &c,”’— The female,, 
or, at lealt, that which I regard as fuch, and of which & 

have: 
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have feen an individual in the colle&tion of the natural- 
ift Baumhaaver, differs only in the fhortnefs of the anten- 
nx ; the head entirely black, and the pofterior feet very 
downy.”’ The fpecies inhabits Europe. 

Arricornis. Antenne black, as long as the body, 
which is hairy and ferruginous. Fabr. 

Native of Barbary. 
Grauca. Antenne ferruginous, as long as the body, 

the latter hairy and glaucous. Fabr. Sp. Inf. &c. 
Inhabits the Eaft; two firft fegments of the abdomen 

with a black band. 
Lincuarta. Antenne black, length of the abdomen; 

thorax cinereous; abdomen black. Fabr. 
Native of Europe, on flowers, 
Tumvutorum. Antenne length of the abdomen; 

body black; legs and jaws yellowifh. Linn. Fo. Suec. 
Eucera tumulorum, Fabr. 
An European infe&, alfo found on flowers. 
Grisescens. Antennz black, as long as the body ; 

the latter hairy and cinereous. abr. 
Inhabits Barbary. 
Antennata. Antenne as long as the body; abdo- 

men black, with whitifh ftreaks. Fabr, 
A fmall infeé&, found in abundance in the environs of Pa- 

ris in autumn, and alfo in other parts of Europe.~ The 
lip is marked with a trilobate fpot of yellow ; the head and 
thorax cinereous ; abdomen glabrous; edges of the feg- 
ments fringed with white , legs teftaceous. 

Curvicornis. Blackifh-grey ; antenne convoluted, 
fub-clavated; abdomen roundifh; margin of the wings 
black. Scopoli. Native of Carniola. 

Brevicornts. Ferruginous hairy ; abdomen braffy ; 
antenne fhort and black. Fabr. Suppl. 

This is an inhabitant of Italy, and is defcribed by Fabri- 
cius from the cabinet of Dr. Allioni. The head, thorax, and 
legs with ferruginous hairs. 

Crassipes. Hairy cinereous ; abdomen black, with the 
margins of the fegments greenifh; pofterior thighs thick. 
Fabr. Suppl. 

Native of Tranquebar in the cabinet of Lund. The an- 
tennz of this infe& are fhort; the wings are dufky with 
fufcous tip ; legs yellowifh ; — of the pofterior pair 
thick, dentated, and black ; fhanks incurvated, toothed, and 
yellow. Whether this and the fpecies immediately pre- 
ceding ought ftrily to be placed with the Eucere, (fo 
named from the length of their antennz,) if they fhould be 
of the male kind, may be fubmitted with deference ; the 
fex is not mentioned in either inftance. Fabricius defcribed 
them as Eucerz, and they agree in every refpeét with that 
genus, except in the remarkable brevity of the antenne. 

EUCHARIST, Evcnaristia, the facrament of the 
Supper, or a participation of the body and blood of Chrift, 
under the f{pecies or figures of bread and wine. See Commu- 
NION, SACRAMENT, SPECIES, TRANSUBSTANTIATION, 
and ConsuBSTANTIATION. 

The word in its original Greek, Euyxpisix, literally im- 
ports thank/giving, being formed of sv, benes well, and xzpus, 
gratia, thanks. 

-EUCHENDORYF, in Geography, a town of Lower 
Bavaria, on the Vils; 14 miles W. of Vilzhofen. 

EUCHERIUS, in Biography, a bifhop of Lyons in the 
fifth century, -egan his career in fecular life, in the various 
offices of which he acquired wealth. He fuftained the rank 
of fenator, and having married, had feveral children, among 
whom were two fons, whom he lived to fee advanced to the 
epifcopal dignity, Wearied with the purfuits of the world, 
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he embraced a monattic life, which he quitted for the 
bifhopric of Lyons in the year 434. He attended the de- 
liberations of the firft council of Orleans in the year 441, 
and was diftinguifhed for his learning and fa acity. thie 
was a popular preacher, upon thofe crinciples of grace 
which were vindicated by St. Auguftine. He died about the 
year 454. Among the various pieces attributed to Euche- 
rius, may be noted “ Epiftola de Laude Eremi, feu de Vita 
Solitaria,” intended to extol the advantages of afcetic 
life, written, for the times, with uncommon beauty and 
purity of language; “ Epiftola Parenetica de contemptu 
Mundi, et Sxcularis Philofophie ad Valerianum Cogna- 
tum fuum,””? which was publifhed by Erafmns, with anno- 
tations, at Bafilin the year 1520, and pronounced to be 
one of the moft elegant pieces of antiquity. To thefe may 
be added two treatifes intended to illuitrate difficult paflages 
of Scripture, of lefs value than thofe mentioned above. 
Thefe, and fome others attributed to Eucherius, were 
collected and publifhed at Bafil in 1531, at Rome in 1564, 
and are likewife to be found in the fixth ate or the 
‘¢ Bibliotheca Patrum.’’ There was another Eucherius who 
was likewife a bilhop of Lyons, and affifted at the fecond 
council of Orleans about the year 529. Moreri. 
EUCHITES, or Eucutrta, in L£eclefaflical Hiflory, a 

feét of ancient heretics, who were firlt formed into a 
religious body towards the end of the fourth century, 
though their doétrine and difcipline fubfifted in Syria, 
Egypt, and other eaftern countries before the birth of Chrift; 
they were thus called becaufe they prayed without ceafing, 
imagining that prayer alone was fufficient to fave them. 

Their great foundation was thofe words of St. Paul, 
Epift. i. to the Theffalonians, chap. v, ver. 17. pray without 
ceafing. 
aes word is formed of the Greek, cuyn, prayer, whence 

eux:ros, the fame with the Latin, precatores, prayers. They 
were alfo called Eathufiaffs and Moffalians, a term of 
Hebrew origin, denoting the fame as Euchites. : 

The Euchites were a fort of myftics who imagined, ac- 
cording to the oriental notion, that two fouls refided in 
man, the ene good and the other evil; and who were 
zealous in expelling the evil foul or demon, and haftening 
the return of the good fpirit of God, by contemplation, 
prayer, and finging of hymns. ‘They alfo embraced the 
opinions nearly refembling the Manichean doétrine, and 
which they derived from the tenets of the oriental philofo- 
phy. The fame denomination was ufed in the twelfth 
century, to denote certain fanatics who infefted the Greek 
and Eattern churches, and who were charged with believ- 
ing a double Trinity, rejeéting wedlock, abftaining from 
flefh, treating with contempt the facraments of Baptifm and 
the Lord’s Supper, and the various branches of external 
worfhip, and placing the effence of religion folely in external 
prayer, and maintaining the efficacy of perpetual fupplica- 
tions to the Supreme Being for expelling an evil being or 
enius, which dwelt in the breaft of every mortal. This 

fe& is faid to have been founded by a perfon called Lucope- 
trus, whofe chief difciple was named Tychicus. By degrees 
it became a general and invidious appa latida for perfons of 
eminent piety and zeal for genuine Chriftianity, who oppofed 
the vicious praétices and infolent tyranny of the priefthood ; 
much in the fame manner as the Latins comprehended all 
the adverfaries of the Roman pontiff under the general terms 
of Waldenfes and Albigenfes. Moth. Eccl. Hitt. Eng. edit. 
8vo. vol. 1. p. 350. and vol. ti. p. 441. ’ 

St. Cyril of Alexandria, in one of his letters, takes 
occafion to cenfure feveral monks in Egypt, who, under 
pretence of refigning themfelves wholly to prayer, led’a 

lazy, 
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lazy, fcandalous fife. A cenfure likewife applicable to 
ambnatteries in general. 
: EUCHOLOGIUM, Euxoroyiov, a Greek term, fignify- 
ing, literally, a difcourfe on prayer. 
; ohhe a is ees of shan prayer and doyos, difcour/e. 

The Euchologium is properly the Greek ritual, wherein 
_ are prefcribed the order and manner of every thing relating 
to the order and adminiftration of their ceremonies, facra- 

~ ments, ordinations, &c. 
Fa. Goaar has given us an edition of the Greek Eucholo- 
ium in Greek and Latin, with notes, at Paris. 

, EUCHROO'N, in Surgery, a platter mentioned by 
Scribonius Largus. 
EUCHYMIA, from «, good, and xup20:, juice, in Medi- 

Cine, a good temper of the blood, or other juices and fluids 
in an animal body. 
EUCLABRIS, in Antiquity, a table whereon the 

flaughtered victim was fpread, in order to have its inteflines 
carefully infpected. It was from this table that the veffels 
ufed in facrifices were called euclabria. 

~~ EUCLASE, ‘The colour of this miaeral is a very clear 
fea-green. It occurs only cryftallized. Its primitive form 
js that of an oblique quadrilateral prifm, but its fummits are 
generally“ fo complicated by truncatures and bevellings as 

to render a mere verbal defcription of it wholly unintel- 
“Tigible : in this fate it refembles certain varieties of topaz, 
but may. readily be diftinguifhed by meafuring the obtufe 
angles of the prifm, which in this mineral are 133°, whereas 

_ in the topaz they are 124°; its lamelle alfo are not perpen- 
icular to the axis of the prifm. It has a brilliant vitreous 
uftre. Its fracture in the direCtion of its axis and parallel 
to the fmall diagonal of its bafe is_perfe@tly lamellar ; but 
when parallel to the large diagonal is very imperfe€tly fo. 
Its crofs frature is fomewhat conchoidal. It is tranfparent 
and has a double refraction. It is fufficiently hard to feratch 

"quartz, but is remarkably brittle. Sp. gr. = 3.06. 
__ When expofed to the blowpipe, it firft lofes its tranf- 
parency, and then melts into a white enamel, Tt has been 
analyfed by Vauquelin, with the following refult : 

me oe oe 
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- This mineral is fo very rare that only a {mall portion 
could be afforded for analyfis; of the lofs, Vauquelin 
‘attributes the greateft part to water of cryftallization, and 
the reft is probably alkali. 

~ The euclafe was found in Peru by Dombey, and all the 
‘Fpecimens in the cabinets of Europe were brought over by 
this naturalift. ( ; 

_. EUCLEA, in Botany, is derived by Profeffor Martyn 
from weruz, glory, or celebrity, which feems in no refpect 
applicable to this plant. We would rather explain it by 
‘w, well, and x22, to fout up, becaufe of the manifold co- 
verings of the feeds, each of which is enclofed in an arillus, 

‘within the cell of a capfule, whofe outfide moreover is 
“protected with a covering of pulp. To all this indeed 
—L’Heritier firft adyerted, and not Linneus Ie Ae tama 

of whom probably invented the name. Linn. Sitppl. 
Gs. Thunb. Nov. Gen, 84. L’Merit. Sert. Angl. 31. 
iow Mii. * . Vou, XI 
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Schreb. 699, 700. Jufl. 432. Clafs and-order, Dioecia 
Dodecandria, or perhaps, as the Linnean Syftem now 
flands, Polygamia Monvecia. Nat. Ord. uncertain, Juff. 

Gen. Ch. Ca/. Perianth inferior, fmall, with five teeth, 
permanent. Cor. of one petal, larger than the calyx, ia 
live deep, ovate, obtufe, equal, {preading fegments. Stan. 
Filaments about fifteen, fhort, tieted into the receptacle ; 
anthers ereét, fquare, flightly downy, fhorter than the 
corolla. Pi/?. Germen fuperior, ovate, fomewhat pyra- 
midal; ftyles two, the length of the ftamens ; fligmas fim- 
ple. Peric. Capfule with a pulpy coat, roundifh, with 
three horns, three cells, and three valves. Seeds folitary, 
roundifh, each enclofed in an arillus; one or two of thera 
frequently proving abortive. 

Eff, Ch. Calyx with five teeth. Corolla in five deep 
equal feyments. Stamens t5. Styles two. Capfule fu- 
perior, of three cells, pulpy-coated. Seeds folitary, en- 
cleted;in an arillus. 

Obf, L’Heritier, from whom the above charaGers are 
taken, remarks that fome flowers have an abortive permen, 
but he never faw any that were entirely female without 
itamens, Thunberg deferibes diftinét male and female 
flowers, and afferts that the former are moft frequentiy 
five-cleft, the latter four-cleft. Linnzus does not advert to 
any fuch difference. 

Thunberg defines three fpecies, all natives of the Cape 
of Good Hope, in his Prodromus, p. 85. 

1. E. Jancea. Leaves lanceolate, flat.” 

2. E. racemofa. Leaves ovate, flat.’—E. racemofa ; 
Linn. Suppl. 428. L’Herit. Sert. Angl. 32. Ait. H. 
Kew. v3. 411. (Padus foliis fubrotundis, fru@tu race- 
mofo; Burm. Afric. 238. t. 84. f. 1: and Euonymus foliis 
fubrotundis integris, fruétu corniculato ; ibid. 260. 
t. 97. f. 1. E. africanus, foliis laurinis, frn@u aculeato ; 
Breyn, Ic. 31.t. 22. f. 3.) A fmooth branching fhrub, with 
alternate, obovate, thick, fomewhat revolute aves, about 
an inch long, on fhort footitalks. Flowers eight or ten 
in each axillary drooping clutter, about as long as its cor- 
refponding leaf. Petals fuow-white. Fruit red, the fize 
of a pea. 

3. E. undulata. ‘ Leaves ovate, undulated.””—Much 
like the laft in general afpe@. Its red fruit is eaten by 
the Hottentots, who call the plant Guarri-bofches. 
EUCLID, in Biograply, a native of Megara, and 

founder of the Megaric or Eriitic fet, was diftinguifhed 
by his fubtle genius, and early application to the ftudy of 
philofophy. Having acquired fome knowledge of the art 
of difputation from the writings of Parmenides, he was 
induced by the fame of Socrates to remove from Megara 
to Athens, where he became the auditor and difciple of 
this eminent philofopher. Notwithitanding the terror of 
the decree which enaéted, that any inhabitant of Megara 
who fhould be feen at Athens fhould forfeit his life, he 
frequently came to Athens by night, from the diftance of 
about 20 miles, concealed in a long female cloak and veil, 
to vifit his mafter, He alfo frequently engaged in the 
bufinefs and difputes of the civil courts, by which proceed- 
ing he offended Socrates, who defpifed eeenne contelts ; 
and this circumftance feems to have occafioned a feparation 
between them. Afterwards he put himfelf at the head of 
afchool in Megara, where his chief employment was to 
teach the art of difputation. Although he was much addi@- 
ed to vehement debates, le pofleffed fo great a command.of 
temper, that in a quarrel with his brother, who faid to him, 
“ Let me perith if I be not revenged upon you,” Euclid 
‘replied, « And let me perifh, if I de not fubdue your re- 
re Se ae oe ie fenton 
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fentment by forbearance, 
as ever.’? 

Averfe from the analogical method of reafoning, Euclid 
was of Opinion that legitimate argumentation confifts in 
deducing fair conclufions from acknowledged premifes. He 
held, that there is one fupreme good, which is called by 
the different names of Intelligence, Providence, God; and 
that evil, confidered as an oppofite principle to the fove- 
reign good, has no phyfical exiftence. The fupreme good 
he defined to be that which is always the fame. Good he 
therefore confidered abftractedly, as refiding in the Deity, 
and he feems to have maintained, that all things which exift 
are good by their participation of the firft good, and that 
in the nature of things there isno real evil. When Euclid 
was afked his opinion concerning the gods, he replied, “ I 
know nothing more of them than this; that they hate inqui- 
fitive perfons.” Brucker’s Hift. Phil. by Enf. v. i. 

Evciip, known to every well educated youth by his 
s* Elements,’’ was, according to the teftimony of Pappus 
and Proclus, a native of Alexandria, in Egypt, where he 
flourifhed and taught the mathematics in the reign of Ptole- 
my Lagus, about 300 years before Chrift. His was the 
fir mathematical {chool in that far famed city, where, till 
its conqueft by the Saracens, moft of the eminent mathe- 
Maticians were either born, or ftudied. To Euclid, and 
to thofe immediately educated by him, the world has been 
indebted for Eratoithenes, Archimedes, Apollonius, Pto- 
lemy, &c. The Elements,” to which we have already 
referred, are not to be wholly attributed to Euclid, many 
of the invaluable truths and demonftrations contained there- 
in were difcovered and invented by Thales, Pythagoras, 
Eudoxus, and others; but Euclid was the firft who re- 
duced them to regular order, and who probably interwove 
many theorems of his own, to render the whole a complete 
and connected fyftem of geometry. “The Elements” con- 
fitt of fifteen books, but the laft two are fufpeéted to have 
been written 200 years after Euclid’s death, by Hypficles 
of Alexandria. The beft edition publifhed in this country 
is that printed at Oxford, in folio, in 1703; but the moit 
common edition in our fchools is that by the late learned 
Dr. Simfon. Euclid is faid to have been a perfon of agree- 
able and pleafing manners, and admitted to habits of friend- 
fhip and familiarity with king Ptolemy, who once demanded 
of the mathematician if he could not direét him to fome 
fhorter and eafier way of acquiring a knowledge of geome- 
trical truths, than-that which he had exhibited in his 
*« Elements,’ to which Euclid replied, that “ there was no 
royal road to geometry.” 

_ Euclid, as a writer on mufic, has ever been held in the 
highett eftimation by all men of fcience who have treated 
of harmonics, or the philofophy of found. As Pythago- 
ras was allowed by the Greeks to have been the firit who 
found out mufical ratios, by the divifion of a monochord, 
or fingle ftring, a difcovery which tradition only had pre- 
ferved, Euclid was the firft who wrote upon the iubje@, and 
reduced thefe divifions to mathematical demonttration. 

His “ Elements”? were firit publifhed at Bafil, in Swif- 
ferland, 1533, by Simon Grynzus, from two MSS. the 
one found at Venice, and the other at Paris. His ‘ Intro- 
duGtion to Harmonics,” (Escaywyn cpucvxn,) which in fome 
MSS. was attributed to Cleonidas, is in the Vatican copy 
given to Pappus; Meibomius, however, accounts for this, 
by fuppofing thofe copies te have been only two different 
MS. editions of Euclid’s work, which had been revifed, 
corrected, and reftored from the corruptions incident to fre- 
quent tranfcription by Cleonidas and Pappus, whofe names 
were, on that account, prefixed. It firft appeared in print 

and make you love te as much 
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with a Latin verfion, in 1498, at Venice, under the title of 
“ Cleonidz Harmonicum Introduétorium :’”? who Cleonidas 
was, neither the editor, George Valla, nor any one elfe 
pretends to know. It was John Pena, a mathematician in 
the fervice of the king of France, who firft publifhed this 
work at Paris, under the name of Euclid, in 1557. Af- 
ter this, it went through feveral editions with his other 
works. 

His « Se@tion of the Canon,’’ (Kazazoun xavov:,) follows 
his ‘ Introduétion ;”” it went through the fame hands and’ 
the fame editions, and is mentioned by Po bays in his 
Commentary on Ptolemy, as the work of Pudi - This. 
tra&t chiefly contains fhort and clear definitions of the fe- 
veral parts of Greek mufic, in which it is eafy to fee that 
mere melody was concerned; as he begins by ron} us, 
that the {cience of Aarmonics confiders the pature and ufe 
of melody, and confifts of feven parts: founds, intervals, 
genera, iyitems, keys, mutations, and melopeia; all 
which have been feverally confidered in the differtation. 

Of all the writings upon ancient mufic, that are come 
dwwn to us, this feems to be the molt correét and com- 
prefled : the reft are generally loofe and diffufed ; the 
authors either twifling and diftorting every thing to a fa- 
vourite fyitem, or filling their books with metapbyfical 
jargon, with Pythagoric dreams, and Platonic fancies,, 
wholly foreign to mufic. But Euclid, in this little trea- 
tife, is like himfelf, clofe and clear; yet fo nrathematically 
fhort and dry, that he beftows not a fyllable more upon the 
fubjeét than is abfolutely neceflary. ‘ 

His object feems to have been the comprefling into a 
{cientific and elementary abridgment, the more diffufed and 
fpeculative treatifes of Ariftoxenus. He was the D’Alem- 
bert of that author, explaining his principles, and, at the 
fame time, feeing and demonftrating his errors. The mu- 
fical writings of Rameau were diffuled, obfcure, and indi- 
gefted ; but M. D’Alembert, extraéting the effence of his 
confufed ideas, methodized his fyftem of a fundamental ba/fe, 
and comprefled, into the compafs of a pamphlet, the fub- 
ftance of many volumes. See Elemens de Mutfique, fui- 
vans les Principes de Rameau. ‘ 

According to Dr. Wallis, (Phil. Tranf. No. 242, and 
Lowthorp’s Abridg. v. i.) Euclid was the firlt who de- 
monftrated that an o€tave is fomewhat lefs than fix whole 
tones ; and this he does in the 14th theorem of his ** Section 
of the Canon.”? In the 15th theorem he demonftrates that 
a fourth is lefs than two tones anda half, anda fifth lefs 
than three and a half ; but though this proves the neceffity 
of a temperament upon fixed inftruments, where one found 
anfwers feveral purpofes, yet he gives no rules for one, 
which feems to furnifh a proof that fuch inftruments were 
at leaft not generally known or ufed by the ancients. 

What Anitoxenus calleda Aalf-tone, Euclid demonftrated 
to be a {maller interval, in the proportion of 256 to 243. 
This he denominated a dimma, or remnant; becaufe giving 
to the fourth, the extremes of which were called /oni fabiles, 
and were regarded as fixed and unalterable, the exaét pro- 
portion of 4 to 3, and, taking from it two major tones 
3x8, the limma was all that remained to complete the 
diateffaron. This divifion of the diatonic genus being thus, 
for the firft time, eftablifhed upon mathematical demonitra- 
tion, continued in favour, fays Dr. Wallis, for many ages: 
But this is further explained in other articles. 
EUCOMIS, in Botany, from wxoun:, having beautiful 

hair, alluding to the leafy tuft of barren braéteas, which 
crowns the {pike of flowers. See Coma.—L’Herit. Sert. 
Angi. 17. Ait. Hort. Kew. v. 1.432. Schreb. 798. Willd: 
Sp. Ph. vy. 2. 92. Mart. Mill. Dict, v. 2. (Bafilea ; Lamarelt 

* Encycl. 
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Encycl.-v. 1. 382. t. 239. Juff. 52. Venten. v. 2. 163. 
Fritillaria; Linn. Gen. 164.) Clafs and order, Hexandria 
Monogynia. Nat. Ord. Coronaria, Linn, d/phodeli, Suff. 

Gen. Ch. Cal. none. Cor. of one petal, inferior, bell- 
fhaped, regulur, permanent, in fix deep, equal, oblong, 
obtule, {preading fegments. Stam. Filaments fix, fhorter 
than ‘the corolla, awl-fhaped, dilated at the bafe and united 
by that part into a concave neétary, attached to the bottom 
of the corolla ; anthers oval. Pi/?. Germen fuperior, ovate, 
with three furrows; flyle awl-fhaped; ftigma fimple. Peric. 
Capfule ovate, three-lobed, of three cells. Seeds nume- 
rous, {mall, ovate. 

Eff. Ch. Calyx none. Corolla inferior, in fix deep, 
fpveading, permanent, equal fegments. Filaments united 
at their bafe into a concave negtary, attached to the 
corolla. 

1. E. nana. Ait. Hort. Kew. v. 1, 432. Jacq. Hort. 
Schoenbr. v. 1. 47. t. 92. (Tritillaria nana; Linn. Mant, 
223.) Stalk club-thaped. Leaves numerous, broad-lan- 
ceolate, crenate. Barren bracteas elliptical—Native of 

“the Cape of Good Hope, as are all the known {pecies. 
Bulb ovate, rather large. Leaves radical, about eight, 
pale-green, {preading, recurved, obovato-lanceolate, fome- 
what acute. Svu/é folitary, a {pan high, green, {welling 
confiderably upwards, bearing a fhort {pike of green droop- 
ing fowers, furmounted with a tuft, about as long as the 
fpike, confifting of elongated, elliptical, barren braéeas. 
It iskept in the greenhoufe, and flowers in the fpring, but 
is feareely cultivated except for the fake of curiofity. 

2. E. bifolia. Jacq. Ic. Rar. v. 2. t. 449. Coll. v. 4. 
215. Curt. Mag. t. 840. (Melanthium maffoniefolium ; 
Andr. Repof. t. 368.)—Stalk club-fhaped. Leaves two, 
elliptical, deprefled. Braéteas all longer than the flowers, 

inted, recurved.—The /eaves are ribbed, entire, very 
road. Stalk very fhort, green, Barren and fertile bradeas 

uniform, and all longer than the flowers, which are feffile 
and erect. 

3. E. purpurea.. (E. purpureocaulis; Andr. Repof. 
As, 369.) Stalk club-fhaped. Leaves numterous, obovate, 
obtule, deprefled. Fertile braéteas fhorter than the flowers ; 
‘barren ones linear-lanceolate-—Drawn by Mr. Andrews in 
the garden of G. Hibbert, efquire.—The broad, depreffed, 
numerous /eaves 3 thick, violet /fa/t ; and numerous, nar- 
row, purple-edged leaves of the crown, readily diftinguifh 
this {pecies. 

4. E. regia. Ait. H. Kew. v. 1. 433. (Fritillaria regia ; 
Linn. Sp. Pl. 435. Corona regalis, lihi folio crenato ; 
Dill. Elth. t. 92, 93.)—Stalk cylindrical. Leaves tongue- 
fhaped, crenate, deprefled. Barren braéteas elliptical.— 

“This moft refembles the frft {pecies in fize, habit, colour, 
and the crenate edges of its /eaves ; but differs in its longer 
eylindrical fia/z, It has been much longer oultivated than 
any other of the genus. 

5. E. undulata. Ait. ibid. Curt. Mag. t. 1083. (E. 
ia; Redout. Liliac. v. 3. t. 175. Bafilea; Lamarck 

f.1.)—Stalk cylindrical. Leaves ovate-oblong, undulated, 
fpreading. Barven bracieas almoft as long as the {pike.— 
Introduced in 1760 by Mr. Miller, who, from its bloffoming 
in autumn, which is not invariable, named it Fritillaria 
autumnalis. Stalk taller than in the laft.. Leaves narrower 
and longer. Mr. Gawler obferves that their undulations dif- 
appear aa they decay. 

6. E. pandata. L’Herit. Sert. Angl. t. 18. Curt. Mag. 
t. 913. (Bafilea; Lamarck f. 2.)—Stalk cylindrical. 

aves lanceolate, channelled, f{preading. Spikes many 
times longer than the barren bracteas.—The Jong narrow 
leawes, flalk elegantly Speckled with violet, and efpecially 
al 
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the great extent of the /pike, which is about a foot in 
length, render this fpecies very diftin&t. The corolla is of 
avery pale green, Germen violet. The bafes of the leaves 
are externally {potted like the flalk. It flowers in June or 
July, and is eafy of cultivation. 
EUCRASY, of s, well, and xpassc, temperature, an 

agreeable, well-proportioned mixture of qualities, whereby 
a body is faid to be in good order, and difpofed for a good 
{tate of health. 
EUCRYPHIA, in Botany, from wv, well, and xpos, 

covered, becaufe the flower-buds are concealed by a pecu- 
liar covering. Cavan. Ic. v. 4.48. Clafs and order, Poly~ 
andria Polygynia. Nat. Ord. Tiliacea, Jul. 

Gen. Ch. Cal. Perianth inferior, of five minute, ovate, 
equal, permanent leaves. Cor. Petals five, large, obovate, 
equal, {preading ; covered before expanfion with a decidu- 
ous veil, feparating from the bafe into four fegments. 
Stam, Filaments iniferted into the receptacle, numerous, 
awl-fhaped, fhorter than the petals ; anthers roundifh, of two 
cells. Pi/?. Germen fuperior, ovate, ftriated ; ftyles about 
12, fhorter than the ftamens; ftigmas fimple. eric. 
Capfule ovate, with a woody furrowed bark, burfting at 
the top and bottom into as many cells as there are ftyles, 
each remaining attached by two fibres to the receptacle. 
Seeds feveral, obovate, imbricated, each terminated by a 
{mall membranous wing. 

Eff.Ch. Calyx of five fmall leaves. Petals five, covered 
before expanfion with a Ceciduous veil. Capfule of many 
cells, feparating at top and bottom. Seeds winged, im- 
bricated. 

1. E. cordifolia. Cavan. Ic. v. 4. 49. t. 372.—A fine 
tree gathered in Chili, by Louis Née, from whofe herbarium 
Cavanilles defcribed it. MWoodred. Branches downy when 
young. Leaves oppofite; on fhort ftalks, ovate, obtufe, 
undulated and bluntly crenate, veiny, coriaceous; heart» 
fhaped at the bafe; {mooth above ; downy and white be- 
neath; fcarcely two inches long. Stipulas none. Flowers 
axillary, folitary, each ona ftalk about an inch long, with 
a few {cales at itsbafe. Petals white, turning red in drying. 
Veil of the flower externally downy.—It is commonly: called 
in the country Roble di Chile, or Chili Oak. 
EUDEMIA, in Ancient Geography, a {mall ifland of 

the /Egean fea, placed by Pliny in the Thermaic gulf. 
EUDZMON, Joun Anprew, in Biography, a learned 

Jefuit, was a native of Candia, and went to Rome in pur- 
fuit of knowledge, where he entered himfelf a member of 
the fociety of Jefus. He was afterwards profeflor of 
philofophy, and’ then of theology in the univerfity of 
Padua. He was honoured with the efteem and friendfhip of 
Pope Urban VIII. who appointed him the chaplain to his 
own nephew cardinal Barberini, when he was fent papal 
legate into Trance. He died at Rome in 1625, leaving 
behind him in various publications many teftimonials to his 
talents and learning. He was fufpedted to be the author of 
a wofk entitled “ Admonitio ad Regem Ludovicum XIII.’? 
which attacked the authority of the kings of France, in 
matters of an ecclefiaftical nature. This treatife brought 
the fociety, of which Eudemon was a member, into great 
and general difrepute; it was likewife cenfured by the 
faculty of.the Sorbonne, and the affembly of the clergy at 
Paris, and condemned by the parliament. Moreri. 
EUDEMUS, in Biography, a name, it would appear, 

common to feveral phyticians in different ages, of whom 
little is known with any degree of certainty or precifion. 
One Eudemus is mentioned by Galen as contemporary with 
Herophilus, in the 37th age, and is compared with the 
latter in refpo@t to his anatomical fkill, efpecially relative ta 
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the nerves. Another Endemus is faid to have fuffered 
death for his crimes, in the year 31 of the Chriftian era. 
And others of the fame name, as Endemus the vender of 
antidotes, Eudemus of Chio, are occafionally mentioned, 
See Eloy. Di&. Hift.—Le Clere Hitt. de la Medecine. 

Endemus of Rhodes was a pupil of Ariftotle. The 
Ethics of Ariftotle are inferibed to him, and fome fuppofe 
them to have been written by him. . 
EUDES, duke of Aquitain, fucceeded to his dukedom 

towards the clofe of the feventh century. When Pepin 
Herittal laid claim to the royal authority in France, Eudes 
declared himfelf independent, and feized upon the remainder 
of Aquitain, aud in a fhort time by force of arms made 
himfelf matter of all the country lying between the Loire, 
the Ocean, the Pyrenées, Septimania, and the Rhone. In 
721 he defeated Zama, lieutenant of the Saracen caliph, 
who had invaded Gaul, under the walls of Touloufe, but 
in a few years afterwards he found it neceffary to make an 
alliance with Munuza, another Saracen general, to whom 
he gave his daughter in marriage. After this his country 
was completely over-run by the Saracens, over whom, by 
the aid of Charles Martel, he obtained, in 732, a complete 
viGtory, which delivered France from the Mahometan yoke. 
Eudes died in 735, leaving bebind him three fons by his 
wife Valtrude, who was the near relation of Pepin. Moreri. 
Univer. Hitt. 

Evupes, Joun, born at Rye in Lower Normandy, 
in the year 1601, was brother of the celebrated hiftorian 
Mezerai, and received his education at Caen, under the 
care of the Jefuits, where he was afterwards entrufted with 
the fuperiority of the houfe belonging to the congregation. 
In 1643 he quitted the duties of this inftitution, and under- 
took the eftablifhment of another, of which he became the 
firft fuperior as well as founder. This was denominated 
*¢ The congregation of Jefus and Mary,” and the principal 
objeé&t of it was to provide a feminary for the inftruction of 
young perfons in piety and facred knowledge, and to form 
a body of religioniits, influenced by greater fervour and 
exaltation in their devotional feelings, than was encouraged 
by the regulations of the fociety of which he had been a 
member. He-died in 1685, at the age of feventy-niue. 
He is defcribed as having been an excellent and well mean- 
ing man, but myftical and highly euthufiaftic. Asa 
preacher and inftruétor of youth, he was very popular ; 
but his writings evince little knowledge and lefs judgment, 
though they exhibit a devotional {pint, tin&ured with 
large portions of {uperftitious credulity. The moft remark- 
able of his pieces:are (1) A treatife ¢ On the Devotion and 
Office of the Heart of a Virgin; (2) ‘* Man’s contraé& with 
God ;’’ and, (3) fome particulars concerning a peafant in 
Normandy, whom he regarded as under divine infpiration, 
entitled «* The life of Mary of the Vallies.*? Moreri. 
EUDIOMETRY.. This term is applied to thofe pro- 

cefles which have been employed to afcertain the purity, or, 
in other words, the degree of oxygenation of any gafeous 
mixture, and efpecially of atmofpherical air. 
A confiderable variety of methods have been ufed by 

chemifts, all of which, though effentially different, agree 
in acting upon the oxygenous portion alone, the azot being 
in all cafes left as the unchanged refidue. The following 
are the feveral methods employed. 

Of nitrous gas as an eudiometer—This was the firft eu- 
diometer ufed by Dr. Prieitley in his original experiments on 
air, which immediately followed the difcovery of oxygen 
by this illufirious philofopher. If nitrous gas be mixed 
with exygen gas, in a glafs jar over water, in the proportions 
in which they faturate each other, to form nitric acid, the 
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gafes will totally difappear, a ruddy fume is feen at the — 
moment of mixture, and the water will rife to the-top of — 
the jar, leaving unabforbed only the unavoidable impurities — 
of the gafes. If, on the other hand, nitrous gas be mixed — 
with atmofpherical air, or any other admixture of oxygen y 
and azot, the former alose of the two will be> condenfed 
by and with the nitrous gas, and the azot will remain un=— 
altered. Hence by meafuring the refpective quantities of 
the gales employed, and the quantity abforbed, ‘the purity 
of the atmotpherical air may be afcertained, (fuppofing it 
known by previous experiment what. are the exaét propor- 
tions in which nitrous gas and oxygen faturate each other, 
and become totally ablorbable by water.) Thus, for ex- 
ample, if 100 meaiures of nitrous gas be added to the fame 
quantity of common air; and the two compleatly mixed, 
the bulk after fuch mixture will not be 200 meafures, but 
only about 108, and confequently g2 meafures’ will have 
been abforbed ; which laft, therefore, confift of all the oxy- 
gen of the air, with fo much of the nitrous gas as has been 
employed to faturate it. This refult Dr. Prieftley was in 
habit of denoting, for brevity fake, by the exprefiion that 
the air was of the purity of 108, by which he always 
meant that when 100 of nitrous gas, and 100 of the air 
to be examined were mixed, the refidue after the mutual - 
action of the airs was over, was of the number fpecified. 
The quantity of the two airs abforbed being known, the 
portion which is eitimated to belong to the oxygen muft 
therefore depend on the proportion in which nitrous and 
oxygen gafes faturate each other, which requires another 
elementary experiment. Thus in the inftance before us, 
if three parts of nitrous gas faturate one part of oxygen, 
the 92 parts which have difappeared are compofed of 69 
of the former gas, and 23 of the latter, and hence the 
compofition of the 100 parts of atmofpherical air examined, 
will be 23 of oxygen, and the remainder unabforbed refidue 
chiefly azotic. 
A number of valuable experiments by Fontana, Ingen- 

houz, and efpecially by Mr. Cavendifh, made on this fub- 
je&t, have fhewn that different portions of the very fame 
mixture of nitrous gas and oxygen will experience a pro- 
digious difference of abforption according te the width of 
the tube in which they are mixed, the order of mixture, ~ 
the time of ftanding together, the degree of agitation ufed, 
and other manipulations. Thus Mr. Cavendifh obferved, 
that if one meafure of nitrous gas and as much common 
air be rapidly mixed, and immediately fhaken, the abforption 
will be nearly half the entire contents, but if the airs are 
fuffered to remain in contaé for about a fourth of a minute 
before they are fhaken, the absorption wilfbe no more thaa 
about .8, The nature of the water alfo in which the ex- 
periment is made is found very materially to influence the 
refult. By attending to every circumitance of the kind, 
Mr. Cavendifh, with that admirable aceuracy which dif- 
tinguifhes all the refearches of this eminent philofopher, 
was enabled to obtain very fatisfaétory refults as to the 
uniform nature of atmofpherical air. 2 

Still, however, the difficulties of employing this mode of 
analyfis with fufficient precifion in all admixtures of oxygen 
and azot have been found fo great, and the apparent ano= 
malies {o numerous, that it has-been long nearly abandoned 
by chemifts, till of late the fubje€&t has been revived by Mr. 
Dalton, who has added fome important obfervations, which 
require fome notice in this place. (See the Manchelter 
Tranfations. New feries.) Od 

Mr. Dalton gives the following experiments > oe 
If 100 meafures of common air be thrown up to 3} 

meafures of nitrous gas in a tube only Aicthatobe an i 6 é 
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wide, and 5 inches long, and no agitation be ufed, in a few 
minutes’ the whole will be reduced to 79 or 80 meafures, 
and exhibit no figns of either oxygen or nitrous gas, but 
~ will confilt dk of ‘azot. 

» Tf on the other hand roo meafures of common air be 
thrown up to 72 of nitrous gas, ina wide veflel over water, 
fuch as to form a thin ftratum of air, and an immediate 
agitation be ufed, both the oxygen and the nitrous gas will, 

as before, totally difappear, and the refidue, as before, will 
alfo be 79 or 80 meafures of azot. 
If inthe laft experiment lefs than 72 meafures of nitrous 
as be ufed, there will be a refiduum containing fome oygen; 

if more, the refidue will contain nitrous gas. 
From thefe elementary experiments Mr. Dalton infers 

that the oxygen, contained in 100 parts of common air, 
may unite totally either with 36 parts of nitrous gas, or with 
92, double that quantity, but with no intermediate portion. 
To infure the former effect, the gafes muft be mixed in a 
narrow veffel without agitation; to infure the latter the 
veflel muft be large, and the points of conta&t between the 
ingredients muft be increafed by agitation. But in the 

- ordinary cireumftances of the experiment, Mr. D. fuppofes 
that both thefe effects partially take place, fo that one part 
of the oxygen unites with the nitrous gas in the fmaller 
proportion, and another in the larger; and hence he ace 
counts in a very ingenious and fatistaftory manner for the 
greater part of the apparent anomalies which have been 
obferved in the employment of nitrous gas in eudiometry. 
Therefore, he obferves, to ufe nitrous gas for the purpofe 
of eudiometry, we muft attempt to form one or other of 
thefe combinations wholly, and he prefers that with the 
fmalleft proportion of nitrous gas, in the following way : 
* Take a narrow tube of the dimenfions above given, add 
100 parts of common air to about 36 of nitrous gas, and 
when the diminution is complete, without agitation, transfer 
the refidue to another tube and mealure it; then 7-1gths of 
the lofs will be due to the oxygen prefent. 

- But a ftronger objection arifes againft the employment of 
nitrous gas in its aeriform itate, owing to the difficulty of 
obtaining this gas of uniform purity. From a very elaborate 
feries of experiments on this fubje&, undertaken by Hum- 
boldt and Vauquelin, (Ann. Chem. tom. 28.) it appears 
that when nitric acid of any ftrength is poured upon cop- 
per wire (which is the ufual mode of obtaining nitrous gas, ) 
an efferveicence more or lefs vehement takes place, and a 
gas is difengaged, confiiting of nitrous gas, but always 
mixed with more or lefs of azotic gas, and fometimes nitrous 
oxyd, and it is this varying portion of azot which contti- 
“tutes the chief difficulty and trouble in the employment of 
nitrous gas in endiometry. ‘Che quantity of azot is found 
to depend largely on the ftrength of the acid being from 
about one-tenth or lefs to nearly half the entire gas. Ac- 
cording to Humboldt, the degree of ftrength of acid 
which produces the pureft nitrous gas, is that in which the 
i gravity is about 1.15 to 1.17, or from 17 to 21 of 

eaume’s areometer. Mr. Dalton finds that nitric acid 
diluted with an equal bulk of water poured on copper and 
Mercury, without any artificial heat being ufed, gives a 
Nitrous gas nearly pure, or with only from two to three per 
cent. of azot. 
+ The proportion of azotic impurity in any mixture of this 
with nitrous gas, is moft conveniently afcertained by agi- 
tating the gas with a folution of green fulphat of iron, 
hich abforbs the nitrous gas without materially affecting 
the other. This experiment was firft made by Dr. Prieftley, 
who found that the folution of iron acquired thereby a 
veddith or olive brown colour, and a very acid ftyptic talte. 
se 
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Other chemifts have alfo found a certain quantity of am- 
monia in the folution. 

To obviate the objections brought againft the ufe of 
nitrous gas, in the gafeous form, as an eudiometer, Mr. 
Davy has ingenioufly applied to this purpofe the folution of 
fulphat or muriat of iron, faturated with nitrous gas as 
above-mentioned, and this, with a few precautions, is found. 
to anfwer with great precifion, and to be applicable with: 
little trouble to all cafes of the analyfis of gafes where 
oxygen is one of the fubitances fought for. The mode of 
ufe in ordinary cafes is as fimple as poflible. The gas is 
put into a graduated eudiometer tube, fome of the folution 
is poured in, and by very gentle agitation for about a minute, 
the whole of the oxygen is abforbed. The chief pre- 
cautions required are, not to ufe the fame folution twice, 
to keep it in a well-ftopped bottle, and particularly to re- 
move it from the gas under analyfis as foon as the utmoft 
degree of abforption is produced, as after this time a {mall 
inereafe of bulk is again obfervable in the refidue, owing 
probably to fome evolution of gas from the folution. It is 
alfo found that if the folution be very highly impregnated 
with the nitrous gas, and much hafty agitation be ufed, a 
little of the nitrous gas efcapes in the gafeous form into 
the eudiometer tube, which may be removed by the ap- 
plication of a little fulphat or muriat of iron. One cubic 
inch of the impregnated folution of moderate ftrength will 
abforb about five or fix cubic inches of oxygen gas. 

Of the fulphurets as eudiometers—The eudiometer firft 
employed by the illuftrious Scheele, in his original experi- 
ments on the conftitution of the atmofphere, fo early as the: 
year 1779, was a mixture of iron filings and flowers of 
fulphur, moiitened with a little water. By confining a cup 
of this mixture under a jar of common air oyer water, this 
excellent chemilt obferved an abforption foon to begin, the 
water gradually rifing in the jar for about eight hours, after 
which no further dimmution took place, and the refiduary 
gas confifts chiefly of azot. 

This valuable elementary experiment has been employed 
in eudiometry with great advantage, but modified con- 
fiderably, and a few precautions muft be taken to avoid. 
inaccuracies. In the firft place it is to be obferved that 
this mixture of iron filings and fulphur is flow in its opera- 
tion, and moreover, a quantity of hydrogen gas is given. 
out towards the end, which mixes with the refiduary azotic 
gas. To leffen the duration of the experiment the liquid 
alkaline or earthy fulphurets have been fubftituted to the. 
mixture of iron filings and fulphur, with, great advantage. 
When atmofpherical air, confined in a tube, is fhaken for a: 
few minutes with a little of the liquid fulphuret of lime, 
potafh, or foda, the whole of the oxygen is abforbed in a. 
few minutes. 

Guyton has propofed to haften the abforption by heating 
the folution, but it has been found that in this cafe there is 
fome danger of expelling from it a portion of fulphurated. 
hydrogen gas, which would impair the accuracy of the 
experiment. 
A more important fource of error has been mentioned by 

Marti, (Journal de Phyfique, tom. 52.) which mutt be 
avoided. It appears from his experiments that liquid ful-. 
phuret of lime, (and probably the other liquid fulphurets, ): 
when recently made, 1s capable of abforbing a purtion of 
azot as well as oxygen, which, though fmall, is fufficient 
to affect materially the refult of a delicate experiment. 
Marti found that when one meafure of common air was 
fhaken with 20 meafures of the liquid fulphuret of lime, 
the entire abforption amounted to as much as 26 per cent: of 
the air, But of thefe it is known that only about 21 can: 

he: 
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be oxygen, and confequently about 5 of azot mutt have 
‘been abforbed. The experiment being repeated with the 
fame folution, only 21 per cent. were now abforbed, fo that 
the folution had been faturated with azot by the previous 
experiment. The fame folution was then fhaken with pure 
azot, but no abforption took place, which confirmed the 
‘fat of the previous faturation of the fulphuret with azot. 
-On the other hand, when a perfedly frefh folution was 
ufed, which immediately after being prepared, had been 
allowed to cool in a well-clofed bottle, and only a twentieth 
of its bulk of common air was confined with it, the latter 

-in a few minutes had diminifhed full one-half. 
It is eafy to avoid errors from this circumftance. All 

that is neceflary is, previoufly to ufing the liquid fulphuret as 
-an eudiometer, to fhake it for a few minutes in a bottle of 
common air, and it is never neceflary to ufe more than about 
two meafures of the fulphuret to ene of common air. With 
thefe precautions, the fulphuret proves a very ufeful and 
accurate eudiometer. 

Of hydrogen gas as an cudiometer.—This ingenious me- 
‘thod was propofed and employed with great fuccefs by the 
celebrated Volta. It confifts in mixing known proportions 

of pure hydrogen gas with the air to be examined in a very 
‘ftrong glafs tube, through which a metallic communication 
is made, and detonating the contents by the eleétric {park. 
After the fhock, a fudden diminution takes place, owing to 

the produétion of water by the detonation of the hydrogen 
with the oxygen contained in the airexamined. The exa& 
faturating proportion between the two gafes has been va- 
rioufly given, but an excefs of hydrogen fhould be ufed. 

‘One hundred parts of oxygen require at the higheit eftima- 
tion fomewhat lefs than 200 of hydrogen for faturation ; fo 
that when equal bulks of hydrogen and atmo/pheric air are 
ufed, there is an abundant allowance of hydrogen, Mr. 

Dalton finds 60 of the latter fufficient for 100 of common 

air, and the diminution is very uniformly 60 parts with the 

above proportions; and hence, if common air contains 21 
per cent. of oxygen, the faturating proportions of oxygen 
and hydrogen are 21 of the former to 39 of the latter. 

The chief objeétion to the univerfal ufe of Volta’s eudio- 
meter is, that it requires an apparatus to give the electric 
‘fpark, which cannot be’ always procured ; and in all ex- 

periments of this kind it is particularly defirable to employ 
one uniform mode of experimenting where general refults 

are to be eftablifhed. 
Of phofphorus as an eudiometer.—Phofphorus has two 

diftinét modes of combuftion m common air, according to 

the temperature to which it is raifed. One of thefe is 

rapid, and attended with the evolution of a prodigious 

quantity of light and heat, and it occurs when phofphorus 

is heated a little above its melting point, or in common lan- 

guage is fet fireto. The other takes place in a tempera- 

ture not exceeding from go° to 100° at the utmo‘t, and is 

that in which the phofphorus emits copious fumes, white in 

the day-time but highly luminous in the dark, and without 

any fenfible emiffion of heat. In either cafe the phofphorus 

is confumed, or oxygenated; but it is the flow combuttion 

without fenfible heat that is alone employed in eudiometry. 

‘The whole apparatus required for the purpofe is fimple and 

convenient ot application,. Nothing more is neceflary than 

to fix a ftick of phofphorus in a portion of glafs tube run 

through a cork, which loofely fits the open end of the {mall 

jar which isto contain the air to be analyzed, and confine it 

by water. If the temperature is very cold, the procefs may 

be affifted by the warmth of the hand. The phofphorus is 

immediately furrounded by the white luminous fume, which 

flowly falls down to the furface of the water, during which 

time the exrgee of the air !s gradually abitraéied by the 
vaporized phofphorus, and in confequence the bulk of the 
contained air is diminifhed. The abforption of oxygen is 
complete when the contained gas is no longer luminous, 
which, in a {mall jar with a ftick of phofphorus that tra- 
verfes nearly its whole length, requires about half an hour at 
the heat of from 70° to 80’. The procefs fueceeds equally 
well at a lower temperature, though a longer time is required. 
The heat cannot be fafcly raifed more than about 85° or 90°, 
without danger of kindling the phofphorus, which may be 
avoided by obferving that it melts and becomes glofly juft 
before it catches fire, 

The exact operation of the flow combuttion of phof- 
phorus ufed in this experiment has been very happily ex- 
plained by Goettling and Berthollet. When phofphorus is 
expofed to air at any temperature below that of rapid com- 
buttion, the firft effs@ feems to be a folution of the furface 
in the azot of the furrounding air, and this phofphorized 
azot initantly unites with the oxygen, becomes thereby 
luminous, and phofphorus acid abforbable by water is gene- 
rated. Hence it is ({trictly fpeaking) only that portion 
of phofphorus which becomes diffolved in the azot which is 
the eudiometrical fubftance ; and in confirmation of this it 
may be added that phofphorus inclofed in pure oxygen gas 
is not in any degree luminous, but remains perfeétly inaétive 
till the heat is raifed to the point of {trong combuttion. On 
the other hand, if the pureft poflible azot is pafled into a 
jar full of water, and containing a flick of phofphorus, the 
gas only becomes luminous for a very fhort time, after which 
this appearance ceafes, but the azot continues to faturate 
itfelf with phofphorus. If now a bubble of common air or 
oxygen islet up into this phofphorized azot, the luminous 
appearance immediately returns, and continues fo till all the 
oxygen is exhaufted. Phofphorus, therefore, furnifhes alfo 
an ufeful teft of the purity of azot, by not becoming lu- 
minous in it, but by enabling it to become luminous as foon 
as a particle of oxygen is added. 

One circumftance of importance fhould be added, which 
is, that azotic gas in faturating itfelf with phofphorus is 
found to expand about 1-40th of its bulk, which accounts 
for the apparent difference in the compofition of common 
air as determined by phofphorus or by other eudiometrical 
fubftances. After all abforption has ceafed, when phof- 
phorus is ufed, the apparent lofs is not more than from 20 
to 21 per cent. of the atmofpherical air employed, whereas 
with all the other eudiometrical procefles the lofs is from 21 
to 22 per cent., but this difference may be chiefly accounted 
for by the expanfion of the refidual azot from its faturation 
with phofphorus. It is therefore more accurate to diminifh 
the bulk of the refiduum by 1-40th, and this diminution 
muft be thrown into the fide of the oxygen abforbed. In 
analyzing ap air much more oxygenous than the atmofphere, 
in proportion as the azotic ingredient diminifhes, the opera- 
tion of the phofphorus in removing the oxygen becomes 
lefs rapid and powerful, and hence either a dilution with pure’ 
azot 1s advifeable, or fome other eudiometrical teft fhould 
be preferred. 5 

The general refults of all the operations of atmofphericat 
air have eftablifhed it as an inconteftible truth, that icarcely, 
any difference exiils in the proportion of oxygen, whatever 
be the height, feafon of the year, climate, and temperature 
at which the experiment is made, and even where the greateft 
changes. would be expeCted from vitiation of air by the re= 
{piration of crowded affemblies of people, and the like, the 
lofs of oxygen is much lefs than would have been generally 
expeGed, Hence the utility of eudiometry asa meafure of 
the purity of the atmofphere has much diminifhed fince this” 

fac 



| 

EUD 

fa& has been eftablithed, but the numerous and acute ree 
fearches to which the fubjeét has led, have been of high im- 
portance to this difficult part of chemical refearch. _ 

Several kinds of apparatus are ufed in eudiometrical ex- 
periments, fome of which may be here defcribed. ‘ 

Dr. Hope's eudiometer is the following. ( Plate X. C¢ hemiftry, 
. 1.) It confifts of two parts, the lower of which is a fhort 

thick bottle, with an upper and a fide opening, the latter 
clofed by a glafs topper, and the other receiving a graduated 
tube clofed at the top, and accurately fitted by grinding. 
To ufe it, take off the tube, and fill it quite full of the gas 
to be examined, and alfo fill the bottle with liquid fulphuret 
of lime, and, without fhaking, fink it in water, and then im- 
merfe the open end of the graduated tube in the fame water, 
and flide it upon the bottle andthruft it in. Then take out 
the bottle and tube, and fhake them, to bring the fulphuret 
thoroughly in contact with the contained gas, and immerfe 
the bottle from time to time in water, opening the fide 
ftopper to allow the water to rush in, and fupply the vacuum 
made by the abforption of oxygen. This will indeed fome- 
what dilute the eudiometrical liquor, but not fo much as to 
prevent it from acting. When all abforption is over, the 
quantity of refidual gas is found by infpection of the feale 
of the graduated jar. : 

The apparatus for detonating oxygen and: hydrogen, 
which forms Volta’s eudiometer, confifts ofa. very thick 
graduated glafs tube, open at bottom,. and’ towards the top 
are two fealed holes, admitting the wires by which the 
eleGtric {park is taken. A very ufeful improvement in this 
apparatus has been introduced by Mi. Pepys, to prevent the 
violence of the fhock, either from breaking the glafs (with 
moderate quantities) or from throwing out any of the mer- 
cary when confined by this fluid. In this improved appa- 
ratiis, the thick graduated jar is fixed to'a heavy iron ftand, 
which hasa ftrong {pring near the foot, that draws out in the 

_ manner of the fteel-yard, when the concuffion is given, and 
thus takes off the recoil. iz. 2. ; 
An improved and very ufeful apparatus for nice eudiome- 

trical experiments, is given by Mr. Pepys in the Phil. 
‘Tranf. for 1807, to which we fhall refer our readers for a 
full defcription. It confifts of a graduated tube, an elattic 
am-bottle, furnifhed with a perforated glafs topper, clofely 

iting to the end of the tube, and another very {mall tube 
with a furrounding jar for the purpofe of meafuring quan- 
tities lefs than the {malleft fubdivifions of the larger gradu- 
atedtube. The eudiometrical liquor is put into the elaftic 

m-bottle, and by preffure is injeéted ftrongly up into the 
rger tube, by which means the action is facilitated, and 

none of the liquor is fpilled or wafted. , 
EUDOCIA, in Biography, a Roman emprefs, wife of 

Theodofius the younger, was daughter of Leontius, an 
Athenian philofopher. She was educated in the fciences 
and religion of ancient Greece, and fo great were her mental 
acquirements and perfonal beauty, that Leontius divided 
his property between his fons, conceiving fhe could ftand 
in need of nothing to recommend her to a proper hufband. 
About the year 421 the was married to Theodofius, when 
fhe renounced the errors of paganifm, and received the bap- 
tifmal name of Eudocia, having previoufly been called 
Athenais. She was reconciled to her brothers ; and, having 
invited them to court, conferred upon them offices of rank 
and power. Upon the throne, as in a more humble ftation, 
fhe cultivated letters, and employed her talents in the fer- 
vice of the religion to which fhe was a convert. She put 

_ into verfe feveral of the books of the Old Teftament, and 
¢ paraphrafes on fome of the Jewifh prophets. She 

lived for a coufiderable time in harmony with her confort ; » 3 

EUD 

and after the marriage of her daughter to the emperor Vas 
lentinian IJ, fhe was permitted to pay her vows ina {plen- 
did pilgrimage to Jerufalem; and at Antioch the pro- 
nounced an oration to the fenate from a throne of gold. 
After her return, fufpicions were excited of her fidelity 
in the breaft of her hufband by his fifter Pulcheria, who had 
been the means of bringing them together by marriage. 
The objeé& of thefe fufpicions was Paulinus, a handfome 
and accomplifhed man, who held high offices at court, and 
who was put to death on the occafion. Eudocia was re- 
duced to a private condition, and allowed to feek a retreat 
in the Holy Land, where the had formerly obtained a high 
degree of credit by the magnifience of her prefents. Here 
fhe devoted herfelf to religious and devotional ftudies, and 
died in 460 at theage of 67. In her Jaftillnefs, fhe afferted 
in the moft folémn manner her innocence of the crime for 
which fhe had been dethroned and fuffered banifhment. 
Moreri. Gibbon’s Hitt. 
EUDOCIAS, in Ancient Geography, an epifcopal town : 

of Afia, in Pamphylia—Alfo, an epifcopal town of Afia, , 
in the fecond Galatia, 
EUDON, a river of Afia, in Caria. 
EUDOXIANS, a party or feet of heretics in the fourth : 

century, fo denominated from their leader Eudoxius, a native 
of Arabiffus in Armenia Minor, and patriarch of Antioch, 
to which he was advanced in 356, and Conftantinople, to 
which he was promoted in 359, and which he retained till 
his death, in 370, He was a great defender of the Arian 
doG&rine, though reprefented as fomewhat flu¢tuating and . 
unfteady in his principles. He is charged with being a 
bitter perfecutor of the Catholics. Of his works, no re- 
mains are extant, except fome fragments of a treatife « De 
Incarnatione Dei verbi;’? to which Cave ( Hitt. Lit.) has 
referred. 

The Eudoxians adhered to the errors of the Arians and : 
Eunomians, maintaining that the Son was created out of 
nothing ; that he had a will diftin@ and different from.that 
of the Father, &c. 
EUDOXIOPOLIS, in Ancient Geography, an epifcopal | 

town of Afia, in Pifidia. 
EUDOXUS, the Cnidian, in Biography, was celebrated 

as an aftronomer, a geometrician, a phyfician, and legiflator, 
but was moft particularly diftinguifhed in the firft of thefe 
characters. His firft preceptor was Archytas, by whom he 
was inftructed in the principles of geometry and philofophy : 
about the age of 23 he came to Athens. His knowledge 
of medicine is faid to have been obtained in this way. A 
phyfician, named Theomodonus, obferving the ardent 
defire which he manifefted for itudy, notwithftanding his 
extreme poverty, prefumed that he pofleffed talents which 
deferved cultivation, and therefore took him to his houfe, 
and afforded him every means of accomplifhing his withes, 
enabling him, as his own patrimony was fmall, to attend 
the fchools of the philofophers, particularly that of Plato. 
Eudoxus afterwards went into Egypt, accompanied by a 
pupil, named Chryfippus, and here he was introduced’ by 
Agefilaus to king Ne¢tanebis II., and by him to the Egyp- 
tian priefts. He is highly celebrated by the ancients for 
his {kill in aftronomy ; but none of his writings on thie 
or any other fubje€& are extant. Aratus, who has de- 
feribed the celeftial phenomena in verfe, is faid to have fol- 
lowed Eudoxus; to whom is attributed the honour of 
bringing the celeftial {phere and the regular altronomy from 
Egypt into Greece. Having left Egypt he taught aftroa 
nomy and philofophy with great applaufe at Cyzicus, on 
the Propontis; and he afterwards removed to Athens, . 
where he opened @ {chool, and gained fo high a degree of 

reputation, 
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reputation, that he was confulted on fubjeéts of policy as 
well as {ciences, by deputies from all parts of Greece, His 
death is generally referred to the firlt year of the ro7th 
olympiad, 352 years before Chrift. See Le Clerc. Hitt, 
de la Med. Eloy. 

Eudoxus is faid by Fabricius (Bibl. Grae. lib. iii. ¢. 5.) 
to have written upon mufic, and he gathers from Theon of 
‘Smyrna, p. 94, that Eudoxus was the firft who expreffed 
the ratios of concords by numbers,.and who difcovered that 
grave and acute founds depend on the flow or quick vibra- 
tions of the founding body. 
EUDRACINDM, in Ancient Geography, a town placed 

by the Itinerary of Antonine on the Alps, between Summus 
Penninus and Augufta Pyetoria. 
EUDRAPA, Ener, or £dir, a town of Afia, fituated 

in Mefopotamia, W.S.W. from the town of Carmanda. 
EUDROME, in the Ancient Mufic, the’ name of an 

air played by hautbois at the Sthenian games, inftituted at 
Argos in honour of Jupiter. Hicorax the Argian was the 
‘inventor of this air. 

EVE, the firft woman, and mother of the human race. 
The hiftory of her formation and other particulars is re- 
‘corded in the Hebrew Scriptures (Gen. ii. iii, iv.) ; and 
it is needlefs to recite from Bayle and others the abfurd 
fables invented concerning her by the Jewih rabbis. 

Eve. ~ See Viait. 
EVEA, or Eva, in Ancient Geography, the ancient 

name of Byblos, a townof Phenicia. 
Evea, in Botany, Aublet Guian. y. 1. 100. t. 39. 

Juff. 208. See Caruicocca, fpec. 10. 
EVECTION, in dfronomy, the moft, confiderable of 

the lunar irregularities, and the firft that was known to the 
ancient aftronomers. It was difcovered by Ptolemy. Its 
general and conftant effe€t is to diminifh the equation of 
the centre in the fyzygies, and to increafe it in the quadra- 
tures. If this diminution aad augmentation were always 
the fame, the evection would depend alone on the angular 
diftance of the moon from the fun; but the abfolute value 
of the evection depends likewile on the diftance of the moon 
from the perigee of her orbit. After a number of trials 
and obfervations, it was found that this inequality could be 
reprefented very exaétly by fuppofing it proportional to the 
fine of double the angular diftanée of the moon from the 
fun, minus the mean anomaly of the moon. The co-effi- 
cient to this proportion is 1° 20’ 30”. 

The period of the eveétion differs but little from the 
periodic revolution of the moon: it is 27.178533 days. 
“The evection is caufed by the action of the fun upon the 
moon, and may be explained by fuppofing a change to take 
place in the excentricity of the moon’s orbit, and at the 
fame time a motion in the apogee. 

Ptolemy fuppofed the epicycle of the moon to be carried 
along in an excentric circle, and that it was nearer to us in the 
quadratures than in the conjunétions and oppofitions; fo 
that to explain this inequality at the fame time with the 
equation of the centre, ve imagined an excentric and an 
epicycle. It is curious to trace the progrefs of thefe dif- 
coveries, and the hiftory of the firft obfervations of the 
evection has been tran{mitted in the words of Ptolemy 
hhimfelf, (Almageft. lib: y. cap. id 

In obferving, Aa he, with care, the order of this inequa- 
lity, we took notice that there was no other thanthe firfl and 
fimple inequality in the conjunétions and oppolitions, and 
even in the quadratures when the moon was. in apogee or 
‘perigee, (meaning by the fimple inequality the equation of 
‘the centre); but we may be affured that this is not fufficient 
‘to calculate the particular motion of the moon in other 
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afpeéts, The fecond inequality, (#2, the evection,) is cons 
neéted with the diltance of the moon from the fun, and is 
re-eftablifhed and difappears in the conjunctions and oppor — 
fitions, and is greateft in certain quadratures. We dito. 
vered this inequality by the obfervations tranfmitted by 
Hipparchus, and by thofe which we have made by means 
of an inftrument conftruéted for the exprefs purpofe of 
meafuring the difference of longitudeon the zodiac. between 
the moon and the fun. . ~ ' aaa, 

Ptolemy found that there was a difference of 23° between 
the obferved and the calculated place (when the firit in- 
equality or equation of the centre was ouly uled) when the 
moon in quadrature was three figns from the aplide. (Al- 
magett.v. 3.) Thew the fun being inthe apogee or perigee 
of the moon, the inequality, which fhould have been 5°, was 
found 73°; to explain which he fuppofed the epicycle as 
above-mentioned. ; ae ae 

Copernicus, to explain the eveCtion, employed :two epi- 
cycles.. The fmallepicycle is fuppofed to, deferibe the cir- 
cumference of the great one in the {pace of an anomaliftic 
revolution, and contrary.to the order of the figna; while the 
moon defcribes the {mull epicycle contrary to the order of 
the figns in 14°18, or in the {pace of half a fynodical re- _ 
volution. fe BababRien'ady It, 

- It was'in this manner that the fecond inequality of the 
moon, called now the eveétion, was explained till the time 
of Tycho, It was called by Ptolemy ¢ rgsoveuew, epicycli 
quafi annutum,”?. by Copernicus “ proftapherefiin fecundi 
vel.minoris epicycli,” by Tycho “ proflaphzrefim exeen- 
tricitatis,’” aud by Bouillaud “¢ eveétion,”? which name it 
{till retains. , h 5ay3 é 

The evection was explained in.a different manner by 
Horrox about the year 1640; but his theory was not 
made known till 1673, when Flamftead calculated his new 
tables of the moon, upon the principles and numbers given 
him by Horrox. Thefe tables were publifhed in the poft- 
humous works of Horrox in 1673. This, hypothelis is 
the fame with that of Arzachel, an aftronomer who flou- 
rifhed in Spain im 1080, when that country was pofleffed by 
the Arabians, and who applied it to the motion of the fun, 
Let T be the centre of the earth (Plate X11. 4ffronomy, 
Jigs 107.°, C the mean place of the centre of the orbit which 
a planet is fuppofed to deferibe ; fo that TC A may be the 
line of the apfides, and TC the excentricity ef the planet. 1f 
the centreof the orbit, inftead of being fixed in C, be fuppofed 
to defcribe the circumference of a {mall circle A C B, there 
will refult a double effet: 1. Theline of apfides T A will 
change its pofition, and inftead of remaining, conftantly in 
the direGtion TC A, it will pais, for example, into the 
pofition T G, and will make with the firkt pofition an angle 
ATG. 2. The excentnicity, inftead of being equal to” 
the original quaatity. TC, will become TG, TB, &c. 
This hypothelis was invented by Arzachel to, explaiua fup- 
ofed diminution of the excentricity of the fun’s orbit, 

which he had inferred from fome detective obferyations, and 
has not only been adopted by Horrox to deduce this in- 
equality of the moon, but by Flamftead. Halley, aad New- 
ton, for the fame purpofe. ; ghee . } 

Kepler had already announced that he employed an ex 
centricity of the lunar orbit which varied every year; b 
Horrox was led likewife to this hypothefis by obfervations 
of the diameter of the mioon; for about this time the ap- 
plication of micrometers to telefcopes enabled aftronome 
to determine the apogee and, perigee of the. moon, muc 
more .exaGtly than formerly, From thefe obfervations 
perceived that the apogee of the moon was,about 25°. 
advanced. when the diftance from the fun to the 

u 
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of the moon was 45° or 225°, than when it was 135° or 
315°: hence the motion of the apogee, inftead of being 
uniform, feemed to have an annual libration of more than 
12°. This variation inthe motion of the apogee being once 
known, its connection with a change of excentricity was 
not difficult to be difcovered. Both Halley and Newton 
employed the above hypothelis. According to the method 

_ of Newton the centre A of the orbit of the moon (fig. 108.) 
deferibes a circle AC B, the earth being at T. Thus 
TC expreffes the mean excentricity of the moon; TA the 
greateft excentricity, and T B the Jeatt ; TC being to CB 
as the mean excentricity is to its difference from the leaft, 
or asthe total fine is to the fine of 12° 18’, which is the 
greateft equation of the apogee. It is likewife fuppofed 
that if the angle ACG be taken equal to double the an- 
nual argument, or the diftance between the fyn and the 
mean apogee of the moon for a giventime, the angle CT G 
will be the equation of the apogee, and 'T' G the excentricity 
for the fame time. Then in the triangle TC G, the two 

fides and included angle being given, we have the fum of 
TC, and CG is to their difference as the tangent of half 
ACG, (or the annual argument, whofe double is A C G,) 
is to the tangent of half the difference of the unknown 
angles. This is reduced to a conftant logarithm, which 

_added to that of the tangent of the mean annual argument, 
ives the annal argument correéted; and this, added to the 

place of the fun, gives the true place of the apogee of the 
moon. This is the form which Halley employed in his 
lunar tables. 
+ It efcaped the obfervation of Flamftead, Halley, and 
Newton, that this equation might be calculated without 
fuppofing a variable excentricity and libration of the apogee, 
Euler employed this method, of which the following is the 
demonftration. 
- Let L (jig. 109.) bethe moon, T the earth, C the mean cen- 
tre of the lunar orbit, G the centre for a given moment; C T' 
the meanexcentricity of the moon, C LT the half of the mean 
equation of the orbit, becaule it is the double excentricity 
which produces the whole equation ; G L T the half of the 
eveétion for the time given, and reprefented in Newton’s me- 
thod by an augmentation of excentricity ; C L G is the differ- 
ence of thefe two equations, or the effect which the change 
of excentricity, and the libration of the apogee, produce 
oan the half equation. To find by a fimple operation this 
‘angle C LG, which is the half of the eveétion, it mutt be 
remembered that when this angle is the greateft, or when 
LC is perpendicalar to C G, the angle C L G is 4o', that 
is, the conftant relation between C L and C Gis fuch, 
a the value of L can only be 40! when it is the greateft, 
‘or 1 20! for the whole eveétion. When the angle L C Gis 
oblique, the angle C L G will diminifh, and that in the 
a of the perpendicular G D to the line C G, or as the 
ine D C Gto radius. Hence the evection will be 80! fin. 
DCG; but the angle DCG=ACL—ACG is the 
eeenely of the moon, minus twice the diftance of the 
un from the moon’s apogee, or what isthe fame, twice the 

diftance of the moon from the fun, minus the mean anomaly 
of the moon, which forms the argument of eveétion. 
. The half eveétion, or angle G LC, is equal 40’ fin. 

dift.¢ © —m.anom.:).) This is the form in which 
it is ufually found in the lunar tables. 
_. When we come to treat of the theory of the moon, and 

lunar inequalities, we fhall have occafion to refume this 
eG, and to fhew how correétly this equation is derived 

m the Jaw of univerfal gravitation; we fhall confine our- 
at prefent to a very general explanation of the phyfi- 

caufe of this phenomenon, 
Vou. XIII. ¢ 

When the fun ecorrefponds to the apogee or perigee of 
the moon, that is, when the line of apfides of the moon 
coincides with the line of the fyzygies, the central force of 
the earth upon the moon, which is the weakeft in the fyzy- 
@y apogee, receives the greateft diminution, and the central 
force, which is the ftrongeft at the fyzygy perigee, there 
receives the leaft diminution, therefore the difference between 
the central force perigee and the central force apogee will 
then be the greateft, and the difference of the diitances will 
be augmented, that is, the excentricity will become greater, 
and obfervation fhews that the equation is then 7° 40', 
whereas it does not exceed 5° when the line of the quadra- 
tures coincides with the line of the apfides. 

The formula for the eveétion in the lateft tables is 1°20'28" 
fin (2 dift. ¢@ ©@—mean anomaly ) ); from which it is eafy 
to follow the fueceffive variations of this equation, for it is 
only requifite to confider the different values which its argu- 
ment cantake. Ifit be required, for inftance, to determine 
when it arrives at its maximum, we have only to inveltigate 
the cafe in which the angle 2 dit. © ) —m.anom. ) 
becomes equal to 90°, or 270°, or its fine equal to unity, the 
eveCtion will then be equal 1° 10’ 21": the firft of thefe va- 
lues will happen in the quadratures, when the mean anomaly 
is equal go“, for then 2 dit. ¢ © = 180° 2 dit.©O D — 
m. anom. ) =180'—go°=go°; on the contrary, the evec- 
tion will difappear, when the argument is zero or 180’, this 
will happen in the fyzygies when the moon is either peri- 
gee or apogee, for then the diftance of the moon from the 
fun is equal 0° or 180°, and the fame of the mean anomaly. 
But by the various combinations of the two angles which 
form the argument of eveétion, the greateft and leaft values 
willarrive, even in feveral other points of the orbit. In ge- 
neral, in the conjunétions, the evection will have a contrary 
fign to the equation of the centre, for its argument is re- 
duced to — mean anom. )), which gives a negative fign if 
the anomaly is lefs than 180°, and a pofitive fign if it is 
greater; but in the firlt cafe the equation of the centre is 
additive, and in the fecond it is fubtraétive. It is eafy to 
comprehend that it will be the fame in the oppofitions, 
hence it follows that in the fyzygies the eveCtion is fub- 
tractive from the equation of the centre, on the contrary 
it is additive in the quadratures. Thus the firft obfervers 
that examined the theory of the moon’s motion only by 
means of eclipfes, and with no other view but to prediét 
thofe phenomena, always found the equation of the centre 
too {mall, by the quantity of the eveétion in the fyzy- 

ies. 
It is not difficult to find the period of the evection from 

the variations of the value of the angle on which it depends ; 
it is fufficient to calculate the variations of this angle in a 
given time; and to conclude, bya fimple proportion, the 
number of days necelifary for it to vary 360°. 

The fynodical motion of the moon in one century is 
445267° 6'55".46, multiplying this by two, we have 
890534° 13' 50".92 for the double of the diftance of the 
moon from the fun, after a hundred Julian years. If from 
this we take the avomalittic motion of the moon, in the 
fame interval, or 477198° 41’ 30.6; the difference 
413335 32’ 20".3 will be the value of the argument of 
eveétion, after 100 Julian years ; from whence it appears, 
that this argument increafes 360° ina number of days ex- 
preffed by 360.36525, or 27.1785 33 days; this is the period 
of the eveétion, after which period it fuccellively takes 
again the fame values, 

From this it appears, that fubflituting, inftead of thefe 
angles, their values calculated as above, the argument ma 
be put in the form of a quantity proportional to the time; 

4b for 
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for example, if we name the number of days elapfed fince a 
given epoch as that of the tables t. The angle 2 dilt. ) © 

r t - 360 

27178533" 
—m.anom. ) will become and the -evection 

may be reprefented under this form 1° 20! 28” (AS) 
27.178533 

360 
or fimply 1° 20’ 28" fin. m. t. making m = —~———_.. 

ste gm = 27-178533 
EVEILLON, James, in Biography, was born at An- 

gers in the year 1542; he was difiinguifhed at a very early 
age for his literary acquirements, and obtained confiderable 
ecclefiaftical preferment, in the place of his birth, till at 
length he. was made grand-vicar to the bifhop. Eveillon 
was locked up to for his fuperior knowledge of the rights 
and ufages of the church ; and of every fubje&t connected 
with the councils, thé fathers, and the canon law. He 
was not unfrequently employed in matters relating to church 
difcipline, the reformation of breviaries, rituals, and mouaf- 
tic inftitutions. His principal works were entitled « De 
Proceflionibus Ecclefiafticis, in quo earum Infiitutio, Sig- 
nificatio, Ordo, et Ritus  explicantur.”—* De recta 

Pfallendi Ratione ;’’? and “ A Treatife on Monitions and 
Excommuazications,” which has borne a high character 
in the Catholic communion. Eveillon died at the age of 
79, inthe year 1621. He was a man of extenfive bene- 

volence, having obtained the title of father to the friendlefs, 
andthe poor, to whole relief he devoted the whole of a li- 

beral income, excepting what was abfolutely neceflary for 

his own fupport. Moreri. 
EUELPID!UM, a kind of fluid collyrium. 
EUELPISTI, a platter defcribed by Scribonius Lar- 

us. 
‘ EVELYN, Joun, in Biography, the fon of Richard 

Evelyn, efg. was born at Wotton, in Surrey, in 1620. He re- 
ceived the early part of his education at Lewes, from thence 

he went to Chrift church, Oxford. During the civil wars 

he {pent his time on the continent, particularly in France 
and Italy. He married in the year 1647 the only daughter 
of fir Richard Browne, the king’s minifter at Paris, and re- 

turned to England about the year 1651, where he employed 

himfelf in literary occupations, chiefly in tranflating from 

the French and Latin. He was much inclined to a life of 

learned leifure ; and in his zeal to forward a fimilar plan for 

others he formed a fcheme for the ereétion of a college, 

where perfons might live together in philofophical retire- 

ment, and in the purfuit of common ftudies. In 1657 he pub- 

lifhed a favourable account of the king’s character, witha 

view of preparing his countrymen for the refteration of mo- 

narchy, and on the return of the exiled Charles, he 

was grtacioufly received, and introduced into public 

life, though without abandoning his literary pur- 

fuits. In 1662 he publifhed a curious and learned 

work, containing much ufeful and_important inform- 

ation, entitled “ Sculptura, or the Hiftory and Art of 

Chaleography, or Engraving on Copper.” This piece was 

reprinted in 1755; with additions. Mr. Evelyn practifed 

the art himfelf, and is introduced by Mr. Walpole into his 

catalogue of Englith engravers. On the inftitution of the 

Royal Society, he was nominated among the fir fellows and 

members of the council, and he ever after continued a zea- 

lous and truly ative member of that learned body. At 

fome of the early meetings of the fociety was read his dif- 

courfe on foreit trees, which ‘was the bafis of the treatife en- 

titled «« Sylva, or a Difcourfe of Foreft Trees, and the pro- 

pagation of Timber in his Majeity’s Dominions, to which is 

_ by the fevere winter of 1683—4. 
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annexed Pomona, or an Appendix concerning Fruit Trees, 
in relation to Cyder, &c.”? Asa fequel to this work, he 
afterwards publifhed his «* Terra, a Philofophical Difcourfe — 
of Earth, relating to the Culture and Improvement of 
it for Vegetation, and the Propagation of Plants.’ 
Both thefe works have been reprinted feveral times. The 
edition of the Sylvaby Dr. Andrew Hunter, of York, is with 
plates of ail the trees, in which their parts of fruétification 
are accurately difplayed according to the Linnzan fyftem, 
Mr. Evelyn was appointed, at the defire of the king, in 
1664, one of the commiflioners of the fick and wounded 
feamen, and likewife a commiffioner for rebuilding St. Paul’s 
cathedral. How well fitted he was for the latter office was 
fhewn by a work which he publifhed, entitled A Parallel 
of the Ancient ArchiteGture with the Modern,’ tranflated 
from the French of Roland Freart, fieur de Chambray ; 
with additions from Alberti and others. He refided at this 
period at his houfe of Sayes-court, near Deptford, which he 
had in right of his wife ; here he cultivated a garden, and 
was regarded as a’ great improver of the art of horticulture, 
and celebrated for the pains which he took in the introduction 
of exotics into this country. During the reign of Charles, a 
board of trade was formed, and Mr, Evelyn wasappointed one 
of its members. On this occafion he drew up a fmall treatife 
on the origin and: progrefs of navigation and commerce, with 
an affertion of the king’s title to the dominion of the fea. 
Among the papers which he communicated to the Royal 
Society isa curious letter, given at length in the Biogra- 
phia Britannica, defcribing the mifchiefs done to his garden 

This letter will be read 
with intereft, as affording information of the perennials at” 
that time chiefly cultivated in England, and as ftating the 
dire effects of rigorous froft. We fhall give the concluding 
paragraph : ; 

«< The vines have efcaped, and of the efculent plants and 
fallads, moft, except artichokes, which are univerfally loft ; 
and what I prefer before any fallad whatever, eaten raw 
when young, my fampier is all rotted to the very root. 
The arborefcent and other fedums, aloes, &c. though 
houfed, perifhed with me, but the yucca and opuntia 
efcaped. Tulips, many are lott, and fo the Conftantinople- 
narciflus, and fuch tuberofz as were not kept in the chim- 
ney corner, where was a continual fire. Some anemonies _ 
appear, but I believe many are rotted. My tortoife, which 
by his conftant burying himfelf in the earth at the approach 
of winter, I looked upon asa kind of plant animal, happen- 
ed to be obftru&ted by a vine-root from mining to the depth 
he was ufually wont to inter, is found ftark dead, after 
having many years efcaped thefevereft winter. Of fith I 
have Fon afew, and the nightingales, which for being a 
fhort winged bird, and fo exceedingly fat at the time of the 
year, we commonly fuppofe them to change the climate,. 
whereas indeed they are then hardly able to fly an hundred 
yards, are as brifk and frolic as ever; nor do I think they 
alter their f{ummer ftations whatever may become of them, 
all the winter.’’ F 

In the reign of James II. Mr. Evelyn was, during the ab= 
fence of the earl of Clarendon in Ireland, made one of the 
commiffioners for executing the office of lord privy feal, 
and after the revolution he was appointed treafurer of 
Greenwich hofpital. In 1697 he publifhed a difcourfe on 
medals, entitled “* Numifmata, &c.’? and his-la& work was 
“« Acetaria, a Difcourfe of Sallets,?? in which he treats. of 
the nature and properties of all plants which have been e: 
ployed as fallad herbs. This difcourfe was infcribed to | 
chancellor Somers. The dedication, which. is written wi a : 
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Mich elegance, was intended to procure, if poffible, a public 
eftablifhment for the Royal Society, Mr, Evelyn died in 

Feb. 1706 in his 86th year, having paffed his days in ufeful 
and elegant purfuits, and diflinguifhed by benevolence, 
"piety, and integrity. Biog. Brit. 
_ Evexyn, Jonn, fon to the former, was born Jan. 14, 
1654, at his father’s houfe at Deptford. He was ata very 
early age admired for his rapid progrefs in knowledge, fo 
that in the year 1666 he was fent to Oxford under the {pe- 
cial care of Dr. Bathurit, till-he could be admitted a gen- 
tleman commonner, which was in the Eafter term, 1688. 
It does not appear that he took his degrees there, but re- 
turned to his father’s houfe, where he profecuted his ftudies 

-wvith much diligence and fuccefs. During his refidence in 
Trinity college, he is fuppofed to have written the elegant 
Greek poem which is prefixed to the fecond edition of the 

Sylva. He became deeply learned in the ancient and mo- 
dern languages, and cultivated poetry, of which there is 
evidence by a tranflation “ Of Gardens, firft written in 
Latin by Renatus Rapinus.”? This was publifhed when the 

tranflator was a youth of nineteen years of age only. He 
afterwards tranflated Plutarch’s life of Alexander the Great 
from the Greek ; and from the French he gave a tranflation 
of “ The Hiftory of the Grand Viziers, Mahomet, and 
Achmet Coprogli.” He was likewife author of feveral 

_ poems, two of which have been chiefly admired, the 
one * On Virtue,’ and the other was entitled ‘ The 
Remedy of Love,’ and have been inferted in Dry- 
den’s Mifcellanies. Mr. Evelyn wasa man of bufinefs as 
well as a cultivator of literature, and was appointed one of 
the commiffioners of tle revenue of Ireland. He died inthe 
prime of life, in London, March 24, 1698, in the forty- 

fifth year of his age, leaving behind him two fons and three 
daughters. Biog. Brit, 

- EUE’MBOLOS, (from ew. well, », in, and Borru, to 
aft,) a perfon fkilful in fetting bones. ; 
’ EVEN Foor, in Poetry. See Foor. 
Even number, is that which may be divided into two 

equal parts or moieties. See Number. 2 
~ EVENELADS, in Geography, a river of England, in 
the county of Oxford, which runs into the Ifis, about 5 
miles W. of Oxford, 
__EUVENES, a town of Norway, 18 miles N. of Dron- 
theim. 
EVENING Sragz, in Affronomy. Sce Vesper. 

© Evenine ifland, in Geography, a {mall ifland inthe Pa- 
‘ific ocean. N. lat. 2° 46. W. long. 133° 17’. 

| EVENLY even number, is that which is exaétly divifi- 
ble by an even number taken an even number of times ; fuch 
48 32, fince it is divifible by 8, taken four times. 
- Evenry odd number, is that which an even number mea- 
fures by an odd one ; as 30, which is meafured by 6, taken 

ive times, 
EVENUS, in Ancient Geography, a river of Afia Minor, 

according to Pliny, who fays thatthe towns of Lyrnefla 
and Miletus were built uponits banks. The inhabitants of 
Adramyttium drew water from this river by means of ca- 
als. Strabo. 
- Evenus, Fidari, a river of Greece, in /Etolia, which 

k its rife towards the north-eaft in mount Pindus, on 
frontiers of Theffaly, and paffing through the territories 

of the Bomizi, Ophienfes, and Apodoti, watered Calydon, 
difcharged itfelf into the fea; to the welt is the town 
d Chalcis. It was on the banks of the Evenus that 
cules, according to the fable, flew the centaur Nef. 

_ EVERARD’S fiding rule. See Suipinc. 
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EVERBODE, in Geography, a town of France, in the 
department of the Dyle; 5 miles N. of Diett. 
EVERDINGEN, Czsar Van, in Biography, a painter 

of hiftories, portraits, and land{capes, born at Alkmaer in 
1606. The mafter under whom he ftudied, Van Bronkhortt, 
foon obferved and encovraged his fuperior talents from 
among the reft of his difciples. He had a lively invention, 
and painted with freedom and firmnefs, anda good force of 
colouring. ; 

Many of his pictures are {poken of in terms of praife ; 
but the one {elected as his principal performance is the 
reprefentation of the vitory of David over Goliath. It 
was painted on the folding doors of the organ in the great 
church at Alkmaer ; and the fketch of it was preferved in 
the council chamber of that city; it was painted in 1648. 
He died in 1679, aged 73. 

Everpincen, Atpret Van, a landfcape painter, 
whofe merit was very confiderable. He was the nephey 
of Cxfar Van Everdingen, and was born in the fame city, 
Alkmaer, in 1621. Having firft attended to the inftru@tions 
of Roland Savery, he afterwards greatly improved by thofe 
of Peter Molyn; whom at laft he furpaffed in fill. He 
delighted moit in the grand fcenes of nature, or rather her 
more romantic features, fuch as rocks, torrents, and cataracts, 
which he executed with great freedom and variety of touch. 
In his time he kad no fuperior, but Jacob Ruyfdael followed 
him immediately, was indeed partly contemporary with him, 
and in his own ftyle left him far behind in the brilliancy 
and force of his colours and execution, and the choice of 
his forms. However, Everdingen is highly deferving of 
great praife for the care which he tock to make himfelf 
acquainted with the effets of nature, and the truth with 
which he marked them. He made a voyage up the Baltic, 
and was much gratified by and made much ufe of the 
{cenery, which the romantic coatts of that fea, and of Nor- 
way, (which he alfo vilited) afforded him. He died in 1675, 
aud left behind him a great number of drawings, both of 
real views and compofitions, which are very freely wrought. 
He was thought not to fucceed fo well in large works as in 
{maller ones, thofe coming more within the management of 
the neatnefs of pencilling, which charaCterizes his ftyle of 
execution. ‘The latter are very highly and very defervedly 
valned in Flanders and Holland. 

EveRDINGEN, in Geography, a town of Holland, ia 
Guelderland ; three miles W. of Culemburg. 
EVERET’S Brine, a place of Nanfemond county, 

in Virginia; where is a poft-office; 266 miles from 
Wathington. 
EVERGEM, a town of France, in the department of 

the Efcaut, and chief place of a canton in the diftriét of 
Gand. ‘The place contains 6878, and the canton 13,176 
inhabitants, on a territory of 67% kiliometres and four 
communes. 
EVERGETA, in Ancient Geography, a people of Afia, 

placed by Strabo in the vicinity of Drangiana. 
EVERGETES, Eur}, a Greek term, fignifying 

benefactor, being formed of <v, bene, well, and {pYO%, Opus, 
work. It is ftill retained in our language by way of addi- 
tion or epithet given to two princes or kings of Syria and 
Egypt, who fucceeded Alexander. Thus we fay Ptolemy 
Enestets king of Egypt, Antiochus Evergetes king of 
yria. 
EVERGREEN Thorn, in Gardening. See Mespitus 

Pyracantha. 
Evercreen Trees, are fuch trees, whether of tall or 

fhrubby growth, as conftaatly retain their leaves during the 
whole year, There is a great number of this fort of 

4E2 plants, 
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plants, which will be particularly defcribed under their 
proper genera. : 

Thefe kinds of trees, fhrubs, &c. are increafed in dif- 
ferent modes, according to their particular nature, as by 
feeds, layers, cuttings, fuckers, &c. which is fully thewa 
under the culture of the different forts, but principally in 
the {pring feafon, though occafionally in the fummer, and 
frequently in the early autumn. 

The proper feafons for planting them out are the early 
autumn or latter {pring months, according to the nature of 
the foil. Where the foils are of the more ftifi, retentive, 
moift kind, the more advanced {pring months are the beft ; 
but where they are of the light, dry, loofe defcription, the 
beginning of the autumn is the moft proper period; as in 
the former cafe the plants will be in no danger of being 
injured by ftagnant morfture in the winter, and in the latter 
there will be no rifk of their being deftroyed by the heat 
and drynefs of the fummer, before they become perfe@ly 
eitablifhed in the ground. 

In the planting of evergreen trees, it is feldom neceflary 
to put them into any great depth, as they are very liable 
to be deftroyed by deep planting... There is hkewife an- 
other circumitance that ought to be regarded, which is that 
of having the mould in which they are to be fet fufficiently 
fine, and the roots well bedded in it, without being too 
much cut in or retrenched. In all cafes the loofe mould 
fhould be well trodden in about them; and the more tall 
growing kinds well fupported with ftrong ftakes, fo as to 
Keep them perfectly fteady ia their fituations. Numbers of 
trees of this, as well as other forts, are deftroyed for want of 
attention in this refpe€t, as when once they get loofe they 
foon die by the motion which takes place. The pruning 
or cutting in of this fort of trees, where it is neceflary, 
fhould be performed either in the more advanced {pring 
feafon, or the latter part of the fummer, but never in the 
winter feafon, as they are liable to much injury from cold. 
This is equally neceflary to be regarded in the clipping of 
hedges conftituted of plants of this fort. 

Many of thefe forts of trees and fhrubs are fufficiently 
hardy to admit of being planted in moft forts of foils and 
fituations. The tall-growing kinds are well adapted for 
affording ornament and variety in mixture with thofe of the 
deciduous clafs in extenfive plantations, and fuch as are of 
a fhrubby growth in the borders, clumps, and other parts 
of ornamented grounds. In thefe fituations they fhould be 
fuffered as much as poffible to take their natural growth, 
efpecially the fir kinds, and in the others only very little 
cut in, and the dead wood removed from them. 

In the forming of hedges various plants of this fort are 
employed ; but the beft are thofe of the holly, yew, ever- 
green privet, and box kind; though the common laurel 
and lauruftinus may be the moft advifeable, where they are 
required to be lofty. Thefe are likewife capable of being 
trained fo as to cover naked walls, palings, or other un- 
pleafant objects. Hedges formed of thefe plants fhould be 
clipped once or twice during the fummer feafon, fo as to 
keep them in perfe& neat order. 

Various ornamental devices were formerly made with 
thefe and other forts of evergreens in gardens; but thefe 
are at prefent little in ufe, as a better and lefs troublefome 
tafte prevails. 

It has been remarked by the author of “ The Philo- 
fophy of Gardening,” thatin thefe forts of trees and fhrubs 
the buds rife in the bofoms of the leaves, which, as they 
are not fhed in the autumn, continue to oxygenate the 
juice of the plants, and fupply nutriment to the buds during 
the fine days in the winter and {pring feafons, furviving till 
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nearly the middle of fummer, when the new buds have 
panded leaves of their own. It is hence conjectured, that 
evergreens provide no {tore of nourifhment in their roots, or 
alburoum in the fummer for the fupport of their enfuing 
vernal bucs, and of courfe have probably no bleeding feafon, 
as is the cafe with thofe of the deciduous kind. 2 
And there is another circumftance which has been ftated — 

by Dr. Milne, in his botanical di€tionary, to take place in 
refpe& to evergreen trecs, which is, that when they are 
engrafted on thofe of the deciduous fort, it determines the 
latter to retain their leaves. ‘This is afferted to be’ con- 
firmed by repeated experience, in grafting the lanrcl, 
(/auro-ccrafus) an evergreen, on the common cherry, 
(cerafus), and the (ilex), an evergreen oak, on the common 
oak. And it is probable that many other faéts of the fame 
kind may exfit, though they have not been noticed by com- 
mon gardeners. 
EVERLASTING. See Gyaruarium. 
Evertastinc Pea. See Latuyrus. 
EvexrastinG Pea, in Agriculture, is the common name 

of a perennial plant of the vetch kind, which grows 
naturally in fome fituations in this country ; and is capable 
of being cultivated with great care and advantage asa green. 
food for cattle or other ftock, where the foils are inclined 
to be of the more heavy loamy kinds; as it affords a large 
produce of the moft nutritious fort of fodder. Where it is 
fuffered to ftand till the feeds are formed, it has been found 
in the few trials that have been made with it to poffefs a 
highly fatteniag property when confumed by animals. 
EVERRIATOR, derived from ex and verro, I clean/e, 

in Antiquity, an officer who was obliged in a folemn man- 
ner to cleanfe fuch houfes as were defiled by dead bodies, 
called domus funefte. 
EVERRICULUM, (from everro, to fweep away,) 

a kind of inftrument, in Surgery, refembling a Spoon, an 
ufed for taking away any {mall fragments of the ftone, 
which may remain behind in the bladder, in the operation 
of lithotomy. 
EVERS, in Rural Economy, a term fometimes provin- 

cially applied to thofe ftiles which open ; in which cafe the 
top rail has a bolt of iron driven through it at one end, the 
other falling into a notch in the oppofite poft, by which 
contrivance an opening can occafionally be readily made. 
EVERSBERG, in Geography, a town of Germany, in 

the kingdom of Weftphalia ; 34 miles N. of Cologn. ‘ 
EVERY Year’s Lanp, in Agriculture, is a term ap- 

plied to fuch lands as have been cropped with what are 
termed brown and white crops, or pulfe and grain crops, 
in alternation or fucceffion for a very great length of times 
without the intervention of any fort of fallow. Mr. Mar- 
fhall has remarked that extenfive common fields in Glou- 
cefterfhire have been conduéted under this fort of manage- 
ment for ‘* perhaps centuries :”? and the fame is the cafe 
in fome other countries. J ; 

EVES-Droprrers, in Law. See Eaves-DROPPERS. — 
EVESHAM, or Esam, in Geography, is a borough 

and market town, pleafantly fituated upon a rifing ground, 
above the banks of a navigable river, named the Warwick- 
fhire Avon, in the hundred of Blakenhurft, and county of 
Worcetter, diftant from London ninety-fix miles. This 
place claims high antiquity, and is not lefs notable for its 
{ubfequent celebrity. ‘The firft notice of it upon reco 
like the origin of moft towns referable to the Saxon peri 
is the account of Egwin, bifhop of Worcefter, fod 
founded a monaftery here in the year 70g: and 
endowed it by the affiltance of Kenred, fon Tew ulpher, ki 
of Mercia. This was one of the mitred abbies; its abl 
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fat in the houfe of peers as a baron of the realm; its 
privileges were numerous and extenfive, and the revenues on 
the diffolution were valned at the annual fum of 1183/. 
Of the building, which from records appears to have been 
immenfe, few veitiges remain. The large elliptical arch, 

- decorated with rich but mutilated imagery, is {till ftanding ; 
and the tower noticed by Leland. ‘* Clement Lichfeild the 
laft abbot of Evefham fave one, did very much coft in 
buildinge of the abbey and other places longing to it.— 
He made a right fumptuoufe and high {quare towre of itone 
in the cemitery of Eovefham., This tower had a great bell 
in it, anda goodly clocke, and was as a gateway to one 
piece of the abbey.’ Itinerary, vol. iv. p. 108. This 
tower is a regular-and beautiful {tructure, twenty-two feet 
by twenty-two, and one hundred and feventeen in height ; 
and is generally confidered the lait monaftic building erected 
under papal influence in England. Though the churches 
have towers, this {till continues the ftation for the clock 
and bells. 

In that part of the town called Bengeworth, which may 
be viewed as a fuburb on the eaftern fide of the river, over 
which the communication is formed by a handfome ftone 
bridge of feven arches, ftood an ancient caftle, probably 
erected foon after the Norman congueft. For in the year 
1152, abbot William de Audville gained this fortrefs from 
lord William de Beauchamp, who held it for king Stephen, 
razed it level with the ground, and converted the fite into 
a place of interment. i 

Evefham is a very ancient borough, enjoying numerous 
privileges, both by prefcription and charter. It was one of 
the towns fummoned by writ to fend members to parliament, 
in the twenty-third year of king Edward the Firft’s reign, 
when he bafely pretended to reftore the Saxon conftitution ; 
and was one of the eight boroughs which had their eleétive 
franchife reftored in the time of James the Firft. That 
monarch at the fame time granted a charter to the town 
to be governed by a mayor, feven aldermen, twelve bur- 
gefles, and twenty-four affiftants, recorder, chamberlain, 
who are alfo of the common council, and other fubordinate 
officers, The mayor and four fenior aldermen are juftices 
of the peace, form a guorum, and have power to hold a 
feffions of oyer and terminer, and gaol delivery, to punifh 
all crimes, except high treafon, and execute felons within 
their liberty. 

The town is much altered fince Leland vifited it; the 
houfes, which then were what are called half-timbered, that 
is, timber frames, having the open parts filled up with wattle 
and dab, are moftly well built with brick, the ftreets are 
wide and fpacious, and the falubrity of the air, with the 
beauty of the fituation, induce many genteel families to take 
up their refidence here.. In the town are three parifh churches, 
two in the part ufually called Evefham, and one in Benge- 
worth; a well endowed free grammar {chool, charity fchool, 
and alms-houfe. The market, held on Mondays, is well 
fupplied, and four annual fairs are held Febuary the fecond, 
the firft Monday after Eafter, Whit-Monday, and the twenty- 
firftof September. From the latereturnsto government under 
the Population a&, the number of houfes appear to be 616, 
and BP tihabitants 2837. The richnefs of the foil in the 
vicinity has been long an inducement to turn many. of the 
fields into garden ground, and the peculiar finenefs of the 
vegetable produdtions of this place has rendered Evefham 

; Beene proverbial for unrivalled fkill. They not only 
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pply the neighbourhood, but alfo the city of Worcefter, 
fourteen miles diftant ; Birmingham, thirty; and during the 
afparagus feafon Bath and Briftol, move than fifty, ‘Tindal’s 
Hittory and Antiquities of Evefham. 

HAM. 

Evesuam, Vale of. Thefinetract of landcomprized under 
this deaomination, unrivalled in fame or fertility, is fituated 
on the eaftern and weltern banks of the river Avon, extend- 
ing for feveral miles in various dire€tions into Warwick hhire, 
where it is bounded by the high land of the Ridgeway, and 
into Gloucefterfhire, where the Cot{wold hills form a ter- 
minating barrier; and the fouth is wafhed by the river 

Severn. 
It is defcribed in Monattic hiftory as having derived the 

name, which it gives to the town already defcribed, from 
Eoves, a Saxon, {wine-herd to Egwin bifhop of Worcetter, 
in the latter end of the feventh century: this ham having 
been Egwin’s property till he was dethroned by the pope, 
and his eftates confifcated. Previoufly to this it was called 
Heth-holme, or Heath-field. 

To thofe who with to fee what “ funand foil,’’ unaffifted 
by art, can do, parts of this diftri& will furnifh ftriking 
{pecimens. And to the admirers of agriculture other por- 
tions will evince what wonders may be effected from aiding 
the efforts of nature by the application of art. The foilis 
priucipally a deep heavy loam, or rich loamy clay, of inex- 
hauftible depth, equally calculated for corn, or pafturage. 
And whether it be placed under an arable, or a grazing 
fyftem, the produce and the profits alike exceed analogical 
belief. The vale of Evefham, fays Leland, ¢ is, as it were, 
for fuch an angle, the horreum of Worcefterfhire, it is fo 
plentiful of corn;”’ and juftly has he chara¢terized this prolific 
{pot. For the abundance of herbage is not equalled by the 
famous Tilney fneeth in the hundred of Marfhland and 
county of Norfolk ; nor can the crops of corn be furpaffed, 
except by thofe defcribed in Brydone’s Tour as produced 
in the vales of Sicily. The rent of Jands in the farms of 
this diftri@ is equal to that of accommodation lands in 
moft other parts of the kingdom; yet perfons who have 
occupied eftates in fome others, at an exceeding low rate on 
a comparifon of the net proceeds from both, do not hefitate 
in deciding in favour of the higher rental. In this vale, 
about a mile diftant from the town of Evefham, was fought 
the moft memorable battle recorded in the annals of Englifh 
hiftory, between Simon de Montfort, the powerful earl of 
Leicefter, and prince Edward, afterwards king Edward the 
Firft ; in which the earl was completely defeated, and the 
refractory barons, with moft of their adherents, taken or 
flan. He has been not unaptly compared to the Roman 
confpirator Catiline, for, like him, he verified in his conduct 
the remark of Tiberius, recorded in Tacitus Ann. 1. iv. 
c.18.  Beneficia eo ufque lata funt, dum videntur exfolvi 
pofle.”? ‘¢ Favours are only fo long properly beftowed as 
there appears a probability, or at leaft a capability of return.” 
After king Henry the Third had conferred upon him an 
accumulation of honours and emoluments,and even permitted 
him to marry the princefs, his fifter ; he experienced from 
the earl the moft ungrateful requital. He purfued the 
monarch with the moft inveterate hatred ; and by inflamma- 
tory {peeches, and other overt aéts, excited the moft perplex- 
ing commotions, and diftrefling inteftine warfare, the king- 
dom ever experienced; under a pretence of reftraining the pre- 
rogative, reforming the government, and afcertaining and 
fecuring the liberties of the fubject. The conteft, however, 
was produétive of good, intended by neither of the parties. 
The prince, when he had afcended the throne, determined to 
ftill further curtail the enormous power of the barons ; and 
by his writs fummoned together, as his advifers, reprefenta-' 
tives from numerous cities and boroughs, as well as counties ; 
the battle of Evefham therefore may be confidered ‘¢ as the’ 
origin of our preient houfe of commons.” 
Eve SHAM, a towmhip of America, in Burlington clit 

New 
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New Jerfey, fituated between the forks of Moore’s creek, 
which runs north-wefterly to Delaware-river ; 16 miles E, 
of Philadelphia, 
EVESPERIDES, in Ancient Geography, a people of 

Africa, in the maritime part of Libya, to the weft of the 
Aulchifes : whofe country, according to Herodotus, was 
fingularly fertile ; whence it has been fuppofed that the 
famous garden of the Hefperides was found in their territory, 
This name, in its grammatical acceptation, fignifies Occi- 
deutals. 
EVESPERIS, a town on the coat of Africa, which 

afterwards took the name of Berenice. 
EVEST, in Geography, a river of Ruffia, which runs 

into the Dwina, near Kreutzburg. 
EUVEXIA, from sv, well, and <Esc, habit, in Medicine, a 

good found habit of body. 
EUFEMIA, Sr., in Geography, a town of Naples, 

in the province of Otranto, two miles N.N.E. of Alefiano. 
—Alfo, a town of Naples, in Calabria Ultra, fituated on 
a bay of the Mediterranean, to which it gives name. 
N. lat. 39° 2'.. E. long. 16° 301, 
EUFRA, a town of South Finland; 12 miles N.N.E. 

of Abo. 
EUGALENUS, Severinus, in Biography, a phyfi- 

cian of Doccum, in Friefland, known chiefly as the author 
of a treatife on the {curvy, which once maintained a confi- 
-derable charaGter, and paffed through many editions. Its 
title is © De Scorbuto Liber, cum Obfervationibus quibuf- 
dam, brevique et fuccin@a cujufque curationis indicatione, 
1604.” But the treatile of Dr. Lind, on the fame fub- 
ject, in which the abfurdities ‘and ignorance of Eugalenus 
are pointed out, has fuperfeded it.’ Eloy. Mangeti Bibl. 
Script. Med. 
EUGANEY, in Ancient Geography, a people of Italy, 

towards the Alps. 
EUGANO, in Geography, a mountain of Italy, in the 

weft part of the Paduan, bordering on the Vicentin. 
EUGENE, Francis, of Savoy, in Biography, generally 

denominated prince Eugene, crandfon of Charles- Emanuel, 
duke of Savoy, was born at Paris in 1663, and deflined for 
the church. His mother, on account of her ill-condu@, 
was obliged to leave Paris. She retired to Bruffels, aad 
young Eugene being deprived of her fupport, and having 
been difappointed in his expectations of preferment, went as 
volunteer to ferve in Germany againit the Turks. He, 
with other French volunteers, was recalled on pain, in cafe 
of difobedience, of perpetual banifhment. He fet the order 
at defiance, and fo much diftinguifhed himfelf in his firft 
campaign, that the emperor gave him a regiment. After 
the liege of Vienna was raifed, he ferved in Hungary under 
the command of the duke of Lorrain and the elector of Ba- 
varia. From this time his reputation increafed, with every 
adtion in which he engaged, till, in the year 1697, he was 
appointed to the command of the imperial army. In the 
autumn of this year he entirely defeated the Turks at the 
battle of Zeuta, in which the grand vizier and more than 
20,000 men were left on the field, and the grand feignior was 
obliged to make a precipitate retreat with the broken ‘re- 
lics of his army. Eugene had hazarded this engagement 
contrary to the exprefs orders of the imperial court ; but 
he fo completely juftified his condu@, that Leopold gave 
him a written authority to aét thenceforth according to his 
own judgment. He was now oppofed by all the great 
French generals, but in every battle his exertions and prow- 
efs were crowned with fuccefs, and oa returning to Vienna 
the emperor created him prefident of the council of war, 
and entrutted the military cheft to him ; but that cheit was 
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frequently ill fupplied, which occafioned him more troublé 
than the moft vigorous oppofition in the field. THe was 
ftriétly united with the duke of Marlborough, and by their 
talents and concert they obtained a decifive fuperiority over 
the French in Germany. At the celebrated battle of Blens 
heim, Eugene commanded the imperial part of the ‘anny, — 

In 1705, he wasde- ~ and had no {mall fhare in the fuccefs. 
feated in Italy, but in the following campaign he ined 
his reputation by marching acrofs Lombardy in the face of 
the Trench army, and attacking the French in their in- 
trenchments at Turin, over whom he obtained a complete 
victory, which fecured the duke of Savoy and reftored 
all the Milanefe to the emperor. In 1707, he invaded 
France, but without obtaining any decifive advantage, and 
in 1708 he was with the duke of Marlborough at the battle 
of Oudenard, and the capture of Lifle. He commanded 
the centre at the bloody battle of Malplaquet, where he 
was grievoufly wounded, but refufed to retire from the 
field, faying, «* Of what ufe will it be if we are to die here ;—= 
if we are to furvive it will be time enough in the evening to 
be drefled.”” When the politics of England took a turn and 
peace was determined on, Eugene carried on the war alone, 
till it was concluded by the peace of Radftadt in 1714. 
Shortly after this he was called on to contend again with 
the Turks, whom he fignally defeated in the year 1716. 
In the following year he undertook the fiege of Bel- 
grade, when the Turks came to its relief, and inveited him in 
his camp. He fuffered them to approach very near, and 
then fuddenly quitting his lines fell upon them with fo much 
vigour, that he killed 20,000 men, and poffeffed himfelf of 
their cannon and camp equipage. de immediately 
furrendered, aud an advantageous peace was the refult of . 
this important vi€tory. Eugene now retired to Vienna 
covered with glory, and juftly confidered as the faviour of the 
empire, and the greateft benefa@or to the houfe of Autftria. 
He was great in retirement, as he had beenheroic and magna- 
nimous in war. Inthe year 1733 he attempted new exploits, 
in confequence of the dilputed ele&tion to the Polifh crown ; 
but he was no longer the great, the enterprizing Eugene. 
He died in 1736 at Vienna, aged feventy-three. Asa man 
he was cold and referved in his manner, and ferious in his 
afpect : as a friend he was liberal, free from pride, faithful 
to his promifes, and ever ready to do a kind a@lion. Asa 
general he was rezarded by thofe under him in the charaGter 
of a father and protetor: iu his military capacity he was 
enterprifing, full of refources, and though he fometimes 
committed faults, he rarely failed to redeem his credit by new 
and brilliant fucceffes. Moreri. Modern Univerfal Hitt. 
Hitt. of England. See alfo the article Cuuacuivt in this 
DiGionary. 
EUGENIA, in Botany, fo named by Micheli in compli- 

ment to the heroic prince Eugene of Savoy, who fent him 
from Germany almot all the plants defcribed by Clufius, 
and who had a celebrated botanic garden. Mich. Gen. 226. 
t. 108. Linn. Gen. 247. Sm. Tr. of Linn. Soc. v3. 280, N 

Schreb. 333. Willd. Sp. Pl. v. 2. 959. Mart. Miil. Di&. — 
v. 2. Jufl. 324. (Syzygium; Gertn.t. 33.). Clafs and’ 
order, [cofandria Monogynia. 
Myrti, Jufl. 

obtufe, concave, permanent fegments, the orbicular centre 
between them elevated, and fomewhat downy. Cor. Petals 
four, twice as large as the fegments of the calyx, oblong 
or roundifh, obtufe, concave. 
inferted into the elevated ring of the calyx, about as long as 
the corolla ; anthers fmall, roundifh. Pi. Germen infes 
rior, turbinate ; ftyle fimgle, the length of the Rs, 

: igma 

Stam. Filaments numerous, — 

Nat. Ord. He/peridee, Linn, — 

Gen. Ch. Ca/. Perianth fuperior, in four deep, oblong, 



| 
| 
is frequently five, in one inftance eight. 
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fligmd fimple:* Pertc, Berry roundith or angular, crowned 
Seed folitary, roundifh, {mooth 

Petals 

with the calyx, of one cell. 
and even. 

EM. Ch. Calyx fuperior, in four deep fegments. 
four. Berry of one cell, with one feed. 

Obf. The number of petals, and fegments of the calyx, 
The germen has, 

in fome fpecies at leaft, two cells, though one of them be- 
_ comes obliterated as the fruit ripens. 

This is an extenfive genus, chiefly from the Eaft and 
Weit Indies, whofe fpecies are as difficult to define as the 
rofes in our European gardens. Their habit is akin to 
the myrtle, but often more {tout and arborefcent. Leaves 

 fimple, oppefite, ovate or elliptical, entire, without ftipulas, 
mott frequently {mooth, paler beneath, evergreen.  2Vocvers 
either terminal or axillary, white or reddifh. = #rwit not un- 
wholefome, but fearcely ever very grateful to the palate ; 
in fome cafes highly fragrant. Willdenow has 30 {pecies, 
a number far fhort of what are known, and yet two of them 
(acutangula and racemofa), are {carcely true Eugenie. 
There is alfo fome confulion between this genus and Plinic, 

' the original £. uniffera, Linn. Sp. Pl. 673, being not only 
Myrius brafiliana, ibid. 674, but alfo Plinia rubra, Linn. 

_ Mant. 243; as well as P. pedunculata, Linn. Suppl. 253 ; 
under which laft name it is figured in Curt. Mag. t. 473, 
with a wrong quotation of Linn. Mant. Whatever the 
Plinia of Plumier may be, this plant is the original Lugenia 
of Micheli’s figure, and is well known in the Brafils and 
Welt Indies, its fruit refembling an indifferent cherry in 

- fize, tafte, and colour, though different in being externally 
furrowed. This fruit fometiines ripens in ftoves in England, 
but the plant is no general favourite, being a meagre repre- 
fentative of the common myrtle. 

E. Jambos. Linn. Sp. Pl. 672. (Malacca Schambu ; 
Rheede Hort. Mal. v. 1. t. 17.), is much celebrated for the 
fragrance of its fruit, which refembles that of a rofe, or ra- 
ther rofe-water. It is alfo of an extremely fine yellowith 
colour with a rofy tint, and though not pleafant to the 

taite, is frequently brought to table in the Indies, for the 
fake of its perfume. 

E. malaccenfis. Linn. Sp. Pl. 672. Sm. Exot. Bot. t. 61, 
a beautiful Eaft Indian fpecies, is efteemed for the elegance 
of its red cluitered flowers, as well as the flavour and cool- 
ing quality of its fruit. 

UGENIUS I. in Biography, pope, was born at Rome, 
_and raifed to the higheft dignity in the church in the year 
634, on the depofition of pope Martin. He owed his eleva- 
tion to the choice of the Roman people and clergy, and 
their choice was confirmed by the emperor Conftans. At 

this period the weflern and eaftern churches were furioufly 
ipl with each other upon the queftion whether 
Chrift poffeffed one will or two. Eugenius, after his pro- 
Motion, took pains to quitt the minds of the difputants. A 
compromife was entered into between the parties, but it 
‘was not. of that nature to command general approbation: 
it was unfatisfactory to the Roman people and clergy, who 

ofed the admiffion of the patriarch Peter’s confeffion of 
faith. Peter had taken the other fide of the queftion, and 
in his confeffion he took no notice of the will and operations 
in Chrift: So'vehement, was this party that they refufed 
to permit the pope to perform divine fervice in the church 
of St. Mary, until he had publicly declared his condemna- 
tion of it. 
‘pope, who died in the year 657, but he was commended 

by his contemporaries and fucceflors-for piety, mildnefs, 
anity, and generofity. Moreri. Bower. 

Evcernivs iT. pope, was a Roman by birth, and 

We have no other particulars relating to this: 
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from being archprieft of St. Sabina, was made bifhop of 
Rome in the year 824. This eleétion was oppofed by the 
people, who made choice of adifferent perfon for pope. 

The double eleétion excited confiderable difturbances at 
Rome, which occafioned the interference of Lewis the De- 
bonnaire, who decided for Eugenius, and confirmed him in 
his high office. The monarch took this opportunity of 
reviving feveral ancient cuftoms and laws, declaratory of the 
dependence of the bifhops of Rome on the imperial power, 
aud determining the limits of the fubmiffion and obedience 
which were paid tothem. Eugenius, to fecure his own 
power, took the oath of fidelity to Lewis and his fon Lo. 
tharius, in which was included their folemn engagement 
that no future pope fhould be confecrated with their con- 
fent, but in the prefence of the emperor’s deputy, and after 
the exaétion of a fimilar oath to what was at that time ad- 
miniftered. During the pontificate of Eugenius, a council 
was aflembled ia France under the aufpices of Lewis and 
the Greek emperors Michael and his fon Theophilus, to 
examine the doctrine of the Greek church, in relation to 
images. ‘This was in the year 825, and at the conclufion 
of the council the bifhops wrote a letter to Lewis, giving 

fentence again{t both parties, viz. the churches of Conitan- 
tinople and Rome ; the former for breaking images, whence 
they were denominated ‘ Iconoclafte,’’ and the latter for 
worfhipping them, whence they obtained the title of * Icono« 
latre,’’ declaring at the fame time that it was a far greater 
crime to worfhip than to break images. The emperor was 
alfo exhorted by the council to interfere with the pope, and 
to intreat him to abolifh the fuperftitious worfhip of images, 
which was the caufe of much offence to all good men. 
Lewis wrote to the pope, and deputed two bifhops to reafon 
with him on the fubje€t, but to little or no purpofe ; he con- 
tinued not only to promote, but to juftify the praGtice of 
image worfhip. Inthe following year Eugenius held a 
council at Rome, in which a number of decrees were paffed, 
intended to reform the ftate of ecclefiaflical difcipline, and 
to encourage the progrefs of literature both facred and pro- 
fane, but he died in the year 827, before he could carry his 
plans into effe&. He was highly fpoken of by Catholic 
writers, and applauded for his humility, his beneficenee, 
and the humane policy of his government. He is repre- 
fented as excelling in mental and corporeal endowments, 
Asa writer, two of his epiftles, and eleven of his decrees, 
are extant in the feventh volume of the ‘ Colleétio Conci- 
liorum.?? It has been reported, and not greatly to the 
credit of Eugenius, that he was the inftitutor of the ordeal 
by cold water. See Onpear. Moreri. Bower. 

Evcenivus III. pope, fo called upon his elevation to 
the popedom, from his ufual name Bernard, was a native 
of Pifa, and a difciple of St. Bernard. On the death of 
Lucius IT. in the year 114.5, Bernard was unanimoufly fixed 
on by the cardinals as the new pope, and was enthroned with: 
the ufual ceremony under the title of Eugenius III. The 
people, who had been long ftruggling to wreft from the 
popes the fovereignty which they had acquired over them 
in temporal matters, would not fuffer Eugenius to be con- 
fecrated, unlefs he refigned all pretenfions to dominion, other- 
wife than as conneéted with his fpiritual rank, and would be 
contented with the revenue to be derived from tithes, and 
the voluntary contributions of the faithful. Unwilling to 
make thefe conceflions, he privately withdrew to the Bene- 
di&tine monaftery of Farfa in Sabina, whither he was fol- 
lowed by the cardinals, and confecrated,. Not daring to 
return to Rome, he removed from Farfa to Viterbo, where 
he continued for fome months. During his abode there 
embafladors arrived from the Crufaders in the Ealt, to an 

plore 
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plore affitance from the pope and the weftern princes againft 
the ‘Turks, who had gained fome important advantages 
overthem. Eugeniusfupplicated the affiftance of LewisV IL 
king of France, ftrongly urging him to march in perfon to 
the relief of the Chniftians in the Holy Land, and con- 
ferring on thofe who fhould attend him the privileges which 
his predeceilors had granted to fuch as engaged in the holy 
war. Lewis embarked, and Eugenius now took meafures 
to reduce the Romans to fubmiflion, which he effeéted in 
a fhort time, and forced them to acknowledge him as their 
‘temporal as wellas fpiritual lord, His triumph was of no 
long duration, for an infurrection obliged him to feek for 
perional fafety in flight. He went to Treves, where he 
held a council in the year 1146. In the following year he 
was refpectfully entertained at Paris by the king ; and here 
he was allowed to hold acouncil, in which William, arch- 
bifhop of York, was depofed from his dignity. From Paris 
he went to Rheims, where, in 1148, he held that council 
before which the fanatic Eon was examined. See Eon. 
THe next returned to Italy, and, with the affiftance of 
the king of Sicily, once more fubdued the peeple of 
Rome, in the year 1149. Shortly after this he was 
obliged to retire into Campania, where he remained till 
the year 1152. During this period he was not inaétive, 
but fent a legate into Iveland, by whom he eftablithed 
the four archbifhoprics in that kingdom. He was now 
permitted to return to Rome, where he lived in peace 
ull his death in 1153. | His virtues have been highly 
commended by his contemporaries. By fome writers his 
chief merit arifes from his zeal and fufferings in promoting 
the interefts of the holy fee, and in combating the errors of 
heretics: by more modern hiltorians his memory has been 
held in abhorrence on account of the aétive part which he 
took in promoting the Crufades, by which great calamities 
overwhelmed Europe and the eaftern world. Moreri. Bower. 
See Crorsave, 

Evcenius IV. pope, was a native of Venice, and of 
plebeian rank, though defcended from an ancient family. 
His original name was Gabriel Condelmerio, and while he 
was very young he accompanied a nephew of pope Gregory 
XII. to Rome, where he took the Celeftine habit. He was 
afterwards made treafurer to the pope himfelf, and then 
bifhop of Sienna, In 1408 he was advanced to the office of 
cardinal prefbyter of St. Clement. While Martin V. was 
pope he was fent delegate into the Marche of Ancona, and 
afterwards to Bologna, and performed the duties repofed in 
him with great ability and reputation. On the death of 
Martin in 1431, he was eleGted to the papal fee, when he 
aflumed the name of Eugenius IV. Immediately upon his 
elevation he involved himfelf, and the city of Rome, in the 
mott alarming difficulties, by attempting to feize upon trea- 

fures faid to have been left by his predeceffors; and no 
foouer was he extricated from the dangers refulting from 
this conduct, than he drew upon himfelf frefh troubles with 
the council of Bafil, which he determined to diffolve on ac- 
count of their conciliating meafures with the Huflites of 
Bohemia... His legate, cardinal Cefarini, whom he em- 
powered to act on the occafion, a man of much diferetion, 
forewarned him of the troubles he was likely to bring on 
himfelf by the a&. Eugenius had, however, made up his 
mind, and in 1431 iffued his bull, declaring the council of 
Baiil to be diffolyed, and appointing another to be convened 
in eighteen months at Bologna. The emperor urged the 
pontiff to revoke his decree, {etting forth in ftrong and very 
prefling terms the evils into ~which he would otherwife 
plunge the Chriftian world ; and he added that he was fure 
the ailembled bifhops would not fubmit to be difappointed 

of the object of their meeting, and that he, as proteAorof 
the church, was bound to aford them his fupport. Euge- 
nius was immoveable, and the council were alike determined _ 
to fet his power at defiance. After confirming the decrees 
of the council of Conftance, which declared the papal power 
to be fubordinate to that of a general council, and nd 
by its flatutes and mandates. they voted that no power on 
earth could diffulve them without their confent, and that 
none fhould withdraw from them without their leave; and 
they went fo far as to fummon the pope to appear in perfon 
before them within a limited time, or to fend legates with 
full authority to aét in his name. The firmnefs of the 
council, after much altercation, brought the pope to fub- 
miffion, aadin the year 1433 he iflued a bull, declaring null 
and void whatever had been done by him, or in his name, 
in derogation of the council-general of Bafil. In the fame 
year Eugenius received the emperor Sigifmond at Rome 
with great magnificence, and crowned him there. Shortly 
after this he was attacked by Philip duke of Milan, who 
laid. waite the territory of Rome, and whea the inhabitants 
laid their complaints before the pope, he referrad the.a to 
the cardinal his nephew, who, regardlefs of every thing that 
did not contribute to his own eale aid pleafure, treated their 
fufferings with negle& and contempt: Enraged at this be- 
haviour they took up arms, and produced a temporary revo- 
lution at Rome. It was with the utmoit difficulty that 
Eugenius efcaped from their fury, and teok refuge at Flo- 
rence 3 a reconciliation waseffeG@ed, which was farther con- 
firmed through the mediation of the council of Bafil, who 
difpatched fome of their body to offer friendly advice on the 
occafion. In 1437 frefh diffeufious arofe between the 
council and the pope, which terminated in their final rupture, 
and a new council was appointed to meet at Ferrara, whofe 
firft a&t was to declare the congregation of Bafilan unlawful 
affembly, and themfelves the only oecumenical council law- 
fully affembled, and they ordered all bifhops who {till re- 
mained at Bafil to withdraw from that city within thirty 
days, on pain of excommunication, and the forfeiture of 
their dignities and benefices. The council of Bafil, on the 
other hand, paffed a decree or fentence of fulpenfion aga'nft 
Eugenius from papal jurifdiétion, forbidding all ecclefiattics, — 
on pain of excommunication, to obey him. Early in the — 
year 1439, a contagious diforder breaking out at Ferrara, 
the pope tranflated the council to Florence, where a pre- 
tended union was effected between the Greek and Latin 
churches, which, being viclently oppofed at Coniftantineple, 
was rendered null and void. .In the mean time the ceuncil. 
of Bafil, after declaring the {uperiority of councils over the 
pope to be an article of the Catholic faith, proceeded to 
depofe Eugenius from the papacy, as difobedient to the, 
commands of-the church, a contemner of the canons, a. 
difturber of the unity of the church, and an obftinate here-. 
tic; and they difpatched nuncios tothe different courts of the, 
Chriftian princes to acquaint them with the meafures which — 
had been adopted. Eugenius thundered out his excommuni-— 
cations againit the fathers at Bafil, but they held his decrees _ 
in derifion, and raifed to the papal throne Amadeus, duke — 
of Savoy, who aflumed the name of Felix V. The rival 
popes and rival councils anathematized each other, laying — 
claim to the true apoftolic powers. Eugenius was fupported - 
by France, Italy, Spain, Portugal, Hungary, and England, © 
but Felix was defended by the people of Savoy, by the 
Swifs, and by the dukes of Bavaria and Aufiria. The 
German princes chofe to preferve a neutrality till the yeat 
1447, when they declared for Eugenius, determining th 
he was the only true vicar of Chriit upon earth. In the 
midit of the public rejoicings on this eccafion, he died a 

hy 
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his fixty-fourth year. His charafer as a pope is eafily 
gathered from what has been faid ; he was ambitious, in- 
triguing, and a decided enemy to reform. In his laft ilefs 
he is faid to have been painfully affected with refle€tions 

on his paft life; “ Oh Gabriel,” exclaimed the dying 
ontiff, «how much better had it been for thy foul’s fatety, 
ad{t thou never been promoted to the dignity of cardinal 

or pope !”?_ He was a patron of literature and learned men, 
though he had no pretenfions to learning himfelf ; his epif- 
tles and bulls are to be found in volumes xii. and xiii. of the 
« Collectio Conciliorum.”? He was a handfome man, of a 
venerable afpect, and always looked downwards when he 
appeared in public He was frugal and temperate in his 
own perfon, but was liberal and hofpitable ; and at his 

_ table there was a princely magnificence. In this reign the 
cardinals began to indulge in the fports of the field, and to 
abandon themfelves to al! kinds of luxury. Bayle. Mo- 
reri. Bower. 

Evcenivus, Catholic bifhop of Carthage, was raifed 
to that fituation in the year 481, at the requeft of the em- 
eror Zeno, who had entered into a treaty of peace with 
ance, at that time the reigning monarch. In the year 

_ 483, he was f{ummoned, with the other Catholic bifhops, by 
the king, to Carthage, to maintain a public debate in de- 

fence of their principles againft the Arian bifhops, whom he 
patronized. Lugenius undertook to draw up a treatife, 
explanatory of the Catholic faith, which was approved by 
all the bifhops of his party, and prefented to Hunneric, 
and he offered to defend the principles contained in it by 
an appeal to the facred writings, as well as to the fenti- 
ments of the fathers. He alfo delivered a petition to that 
prince, in the form of an apology, the defign of which 
was, to obtain peace for the Catholics. It was, however, 
of no avail; the bifhops of that party were all fentenced 
to banifhment, and Eugenius was fent into exile, amidft 

~ the dreary deferts of Tripoli. In the following year Hun. 
neric died, and Eugenius was permitted to return to Car- 
‘thage, but was again banifhed, on the acceffion of Thrafa- 
-mund, and fent into Gaul. He died at Albi, ia the year 
$05 His principal works are, “‘ Expofitio fidei Catholicz,’’ 

; “ Apologeticus pro fide ;”? ‘ Altercatio cum Arianis ;” 
and a letter to his people, exhorting them to conftancy in 
‘the orthodox faith. Moreri. 
’ Euvcenius, bifhop of Toledo, in the feventh century, 
‘was attached to the monattic life, but compelled, by order 
‘of the prince, to accept of the epifcopal dignity in the 
year 646. He filled that fee feveral years, and made a 

figure at the councils of Toledo, which were held in the 
‘years 653, 655, 656. He was author of a treatife * On 
Be Trinity,” and two books on mifcellaneous fubjeés. 
‘He revifed and improved Dracontius’s work on the creation 

the world, which was publifhed at Paris, together with 
is “ Opufcula,” in the year 1619. Moreri. 
_EUGHTGUR, in Geography, a town of Hindooftan, in 
the circar of Kitchwara; 15 miles E. of Ougein, 
_ EUGIA, in Ancient Geography, a {mall country of the 
Peloponnefus, in Arcadia. 
_ EUGMO, in Geography, a {mall ifland on the eaft fide 
“Of the gulf gf Bothnia. N. lat. 63° 49'. W. long. 22° 42/. 
_ EUGUBIO. See Guznio, 
__EUHYDRIUM, in Ancient Geography, a town of 
Greece, in Theflaly, according to oe 
-EVIAN, in Geography, a town of France, in the de- 

ment of the Leman, on the coaft of the lake of 
va, containing two parifhes and two convents. The 

j includes 1502, and the canton 12,911 inhabitants, 
a territory of 280 kiliometres, and in 19 communes, 
Vou. XIII. 

Jfical. 

EVI 

Near Evian are fome mineral waters, which render it in 
fummer a place of refort. It is fituated 23 miles N. E, 
from Geneva, N. lat. 46? 25'. E. long. 6° 24!. 
EVICTION, from evinzo, I overcome, in Law, figni- 

fies a recovery of lands or tenements by law. 
EVIDENCE, a quality in things whereby they become 

vifible and apparent to the eyes, either of the body or 
the mind. 

The fchoolmen diftinguifh evidence into formal and ob- 
jedive. The former is the aé& of the intelle&t, confidered 
as clear and diftin; the latter confilts in the clearnefs and 
perfpicuity of the obje& ; or it is the obje& itfelf fo 
conflituted as thar it may be clearly and diftin@ly known. 

Otliers divide evidence into moral, phyfical, and metaphy- 
A thing is faid to be morally evident, fo far as we 

have a diftinct notion or knowledge thereof, by unex- 
ceptionable witneffes ; phy/ically, fo far as natural fenfe 
and reafon, pointing out any thing, convince us thereof; 
metaphyfically, when we enter fully and clearly into fhe 
effence of any thing. 

Evidence is the effential and infallible chara&ter or cri- 
terion of truth, and is that in effe€ which with us con« 
flitutes truth. 

If evidence fhould be found in propofitions that are falfe, 
we fhould be compelled into error, fince the affent we give 
to evidence 1s neceflary : whence would follow this impious 
polition, that God who made us is the author of our er- 
rors, as he has conftituted us fo as to put us under a necef- 
fity of falling into them. 

It may be added that as we neceffarily love truth and 
hate error, it feems inconfiftent with the nature of a be- 
neficent being to form us with a love of what we could 
not obtain, or not know whether we did obtain it or not ; 
befides, that if we fhould err in things that are evident, as 
well as in thofe that are not fo, we fhould fometimes find 
contraditions in evident propofitions, as we commonly do 
in things that are obfcure. 

Evidence, therefore, muft be allowed the mark of truth 3 
and thofe things muft be allowed true which carry with 
them fuch a degree of evidence as obliges us to aflent to 
them. Whatever we fee evidently agreeable to things 
whereof we fpeak, that we muft acknowledge to be 

ue, 
+ The Epicureans allow of noother evidencebut that of fenfe, 
or that arifing from fenfe, it being a fundamental principle 
with them, that fenfe is the firft and primary criterion of all 
truth. By evidence of fenfe, they mean that {pecies or image 
exhibited by the fenfe or phantafy ; which, when all im- 
pediments to a juft judging, as diftance, motion, medium, 
&c. are removed, cannot be contradiéted or gainfaid ; 
wherefore, the queftion being put, whether or not a thing 
be fuch as it appears; the anfwer is not to be given, till 
it has been tried and examined in all the ways, and by all 
the fenfes, of which it can be an objet. See Error. 

There are certainly other fuperior aud lefs fallible fources 
or grounds of evidence than fenfe: fuch is that inward con- 
{cioufnefs by which we learn what belongs to the mind, or 
that which Mr. Locke calls refleGtion ; of which fuch are 
intelligence, intuition, and common fenfe, principally re- 
lating to thofe abftracted, or other propofitions that carry 
their own evidence with them, and admit no doubt about 
them ; whence we derive our affent to propofitions called 
axioms and maxims; fuch is alfo reafoning, whereby we 
infer one truth from others by natural and juft methods of 
PY oda whence refults fetence: fuch ts likewife the 
teltimony of others, on which we found the evidence of 
Fairn (fee alle Tasrimony) ; to which we may alfo add 

4F infpiration, 



EVIDENCE, ° 
infpiration, or that impreffion made on the mind by God 
himfelf, which gives a convincing and indubitable evidence 
of the truth of any propofition, and attefted to others, 
either by prophecy or miracles. Watts’s Logic, part ii. 
chap. ti. § 9 

By thus coufidering the various fources whence our per- 
ception and belief of any truth are derived, we may be led 
to diftinguith evidence into intuitive and deduétive, and that 
founded on teftimony. Intuitive evidence comprehends 
that of pure intellection, of confcioufnefs, and of common 
fenfe, under the laft of which that of memory is included. 
(See Intuitive.) Deduétive evidence is divided into fei- 
entific and moral; the latter of which includes thofe kinds 
of evidence that are deduced from experience, analogy, and 
teltimony, to which may be added a mixed fpecies, de- 
rived from the calculation of chances. (See Depucrtive.) 
See alfo each of the above-mentioned fubjeéts. See Camp- 
bell’s Phil. of Rhet. book i. chap. 5. . 

The evidences of the Chriftian religion are diftinguifhed 
into two kinds, the dire and collateral; the dire evi- 
dences are external and internal ; the external are miracles 
and prophecy ; the internal evidence is deduced from its 
excellence, confidered in reference to the main and principal 
ead of Chriftianity. Whatever does not either belong to 
its excellence confidered in this light, or fall under the 
head of miracles wrought on purpofe to atteft it, or of 
prophecies fulfilled, and yet affords a proof or any real 
prefumption of its truth and divinity, is a collateral evi- 
dence for it. All the collateral evidences of the truth of 
Chriftianity are in one fenfe internal evidences, becaufe they 
all arife from fome particulars in the nature of this religion, 
from fome circumiftances which have attended its reception, 
or fprung from it, or from fome remarkable facts connected 
with it, and related in the gofpel hiftory. Of this kind is 
the argument deduced from its great efficacy at its firft 
appearance, in banifhing polytheifm, idolatry, fuperftition, 
and the arts of magic; in foftening the rigour of defpo- 
tilm, introducing moderation into government, excluding 
many inconvenient civil laws once generally prevalent, giv- 
ing rife to others of a yery happy tendency, refifting the 
laws of war, humanizing the manners, and improving the 
cuftoms of nations, ang reforming the temper and conduct 
of thofe who embraced it. 

Another clafs of collateral arguments for the truth of 
the Chriitian religion, arifes from particulars in its nature 
or effe€ts produced by it, or from facts in the Gofpel hif- 
tory, which cannot be at all accounted for but on the 
fuppofition of a Divine original; or which are, at leaft, 
mott naturally explicable on that fuppofition. To this 
clafs may be referred thofe prefumptive arguments deduced 
from the charaéter of Jefus, fo exalted, and yet fo uni- 
formly fupported ; the nature of his laft difcourfes with 
his difeiglee + the charaéter of fome of his apoftles; that 
of Judas the traitor; the controverfies among Chriftians 
in the apoftolic age ; and the method ufed by Chrift and 
his apoftles, of referring their claims to the impartial in- 
quiries of men, Other collateral arguments have an affinity 
to the external evidences of Chriftianity: fuch are thofe 
derived from the miraculous converfion of the apoftle Paul 
and his fubfequent conduct ; from the character of the man 
of fin foretold by Paul; from the quick and extenfive pro- 
pagation of the Gofpel; from the continuance and pre- 
fent ftate of the nation of the Jews. Some of thefe argu- 
ments have an immediate relation to the proof of Chrif- 
tianity from prophecies; others are related to the proof 
from miracles. Other arguments have an equal relation 
to the internal and external evidence of Chriftianity ; fuch 

is that deduced from the manner in which Chrift and hig 
apoftles propofed the evidences of their miffion, and the 
advantage they have gained in confequence of the oppofie 
tion and fcrutiny of unbelievers. See on this fubjeét Lord 
Lyttelton’s Obfervations on the Converfion and Apoftlethip 
of St. Paul, Duchal’s Prefumptive Arguments for the 
Truth of the Chriftian Religion, and Gerrard’s Diflertas 
tion on the genius and evidences of Chriftianity. 

Evipence, in Law, is any proof, whether by tefti- 
mony of men on oath, or by writings and records; the 
former ¢alled parol evidence, that is, by word of mouth, and’ 
the latter written evidence. 

It is thus called, becaufe the point in iffue is hereby made- 
evident to the jury. Evidence in the trial by jury includes 
not only that which is given in proof, but that which the 
jury may receive by their own private knowledge ; for an. 
account of which fee the fequel of this article. 

With regard to parol evidence, or witneffes, we may ob~ 
ferve in general, that all witneffes, whatever be their religion 
or country, that have the ufe of their reafonyare to be re- 
ceived and examined, except fuch as are infamous, or fuch _ 
as are interefied in the event of the caufe. All others are 
competent witneffes ; though the jury from other circum. 
ftances will judge of their credibility. Infamous perfons. 
are fuch as may be challenged as jurors, propter delidum ; 
and, therefore, never fhall be admitted to give evidence to- 
inform that jury, with whom they were too feandalous to 
aflociate, Interefted witnefles may be examined upon a 
voir dire, if fufpected to be fecretly concerned in the event 5. 
or theit intereft may be proved in court. A party inte- 
refted in a fuit, or a wife for or againft her hufband, a huf 
band again{t his wife, except in cafes of treafon, an alien 
infidel, perfons non fane memorie, thofe that are attainted of 
confpiracy, or in a premunire upon ftat. 5 Eliz. cap. 1. 
popifh recufants conyiét on ftat. 3 Jac. I. cap. 5. (See 
contra 1 Hawk. P.C.c. 12. § 6.) perfons convicted of 
felony, perjury, &c. thofe who by judgment have ftood on 
the pillory, or been whipped, whilft the judgment is in force, . 
are difabled from giving evidence: but kinfmen, though 
ever fo near, tenants, fervants, matters, attornies for their 
clients, but not againft them, becaufe they are obliged to 
keep their fecrets, one of the jurors upon trial, and all 
others that are not infamous, who want not underftanding, 
or are no parties in intereft, may give evidence ina caulea 
though the credit of fervants is left to the jury. (2 Rol. 
Abr. 685. 1 Vent. 243.) If after a man hath ftood in the 
pillory, &c. he be pardoned, he may be an evidence ; and’ 
though judgment of the pillory infers infamy at common 
law, by the civil and canon law it imports no infamy, unlefs 
the caufe for which the perfon was conviéted was infamous > 
and, therefore, fuch may be a good witnefs to a will, if not 
convicted of any infamous aét. (3 Lev. 426, 427.) It 
has been held, that it is not ftanding in the pillory which 
difables a perfon for giving evidence; but ftanding there 
upon a judgment for. an infamous crime, as forgery, &c. 
If for a libel, a man may be a wiinefs. (5 Mod, he 
3 Nelf. Abr. 557.) Perfons excommunicated cannot be 
witneffes ; but perfons outlawed may be witneffes, becaufe 
the outlawry has no influence on their credibility. (Bull: 
N. P. 292, 3.) A man convicted of felony, and afterwards 
pardoned, may be a good evidence. (Raym. 369.) Burn- 
ing in the hand is faid to reftore a perfon to his credit. 
(Ibid. 330.) A perfon condemned to be hanged for bur- 
glary, but having a pardon for tranfportation, hath been al- 
lowed to be a good evidence. (5 Mod. 108.) One outs 
lawed for treafon and pardoned may be anevidence. (State 
Trials, yol. iii. 515.) Perfons acquitted, or guilty 9 a 
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fame crime, while they remain unconvicted, may be evi- 
dence again{t their fellows. (Kel. 17.) Although no 

evidence ought to be given of what an accomplice hath 
faid, who is not in the fame indiétment; (State Trials, 
vol. ii. 414.) an informer may be a witnefs, though he 
is to have part of the forfeiture, where no other witnefles 
can behad. (Wood's Inftit. 598.) fan aétion is brought 
againit many perfons for taking of goods, one of them may 
be admitted as an evidence againit the reft, (Comberb. 367. 
1 Mod. 282.) In criminal cafes, as of robbery on the high 
way, in ation againft the hundred; in rapes of women, or 
where a woman is married by force, &c. a man or a woman 
may be an evidence in their own caufe. (1 Vent. 243.) 
And in private enormous cheats, a perfon may give evi- 
dence in his own caufe, where nobody elfe can be a witnefs 
of the circumftances of the fact but he that fuffers. (1 Salk. 
286.) Upon an information on the ftatute againft ufury, 
he that borrows the money, after he hath paid it, may be 
an evidence, but not before. (Raym. 190.) Although an 
alien infidel may not be an evidence, a Jew may, and be 
{worn on the Old Teftament. (1 Inft. 6.) A quaker 
fhall not be an evidence in any criminal caufe unlefs he will 
take an oath: though on other occafions his affirmation 
fhall be accepted inftead of an oath. Stat. 7 and 8 W. III. 
c. 34. See QUAKER. 

The oath of a Gentoo, {worn according to the cireum- 
ftances of his religion, has been admitted in a civil matter. 
(1 Atk. 21.) And by Willes C. J. an infidel in general 
is an admiffible witnefs, for the term does not imply that 
he is an atheift; but whenever it appears that a witnefs 
hath no idea of a God or religion, he fhall not be permitted 
to give his teftimony. (1 Atk. 40. 45.) When perfons 
that are competent witnefles are ferved with a writ of /ub- 
pena ad tefificandum, they are bound to appear at the trial 
on pain of 109/. to be forfeited to the king, to which the 
ftat. 5 Eliz. cap. 9. has added a penalty of ro/, to the 
party aggrieved, and damages equivalent to the lofs fuf- 

_ tained by want of their evidence: but no witnefs, unlefs his 
reafonable expences be tendered him, is bound to appear 
at all; nor if he appears, is he bound to give evidence till 
fuch charges are actually paid him, except he refides within 
the bills of mortality, and is fummoned to give evidence 
within the fame. Ina criminal caufe, if a witnefs refufe 
to appear, and give evidence, being ferved with procefs, the 
court will put off the trial, and grant attachment againtt 
him; and as refufing to give evidence is a great contempt, 
the party may be committed and fined. (1 Salk. 278.) 
Preventing evidence to be given againft a criminal is punifh- 
able by fine and imprifonment ; and perfons diffuading a 
witnefs from giving evidence, &c., and jurors or others, 
Aifclofing evidence given, are likewife offences punifhed in 
the fame manner. (2 Hawk. P.C.c.22.) Members of 
either houfe of parliament may be witneffes on impeach- 
‘ments. (State ‘I'rials, vol. ii. 612.) A perfon who hath 
a legac in a will, is not a good witnefs to prove the will ; 
‘but if he releafe his legacy, he may be a good evidence. 
aay 704.) Thus alfo, a perfon who claims any benefit 
y a deed, may not be an evidence to prove that deed ; and 

a perfon concerned in the fame title of Jand in queftion will 
not be admitted as evidence. (Ibid. 705.) If a legatee . 
is permitted to be fworn and examined, the counfel cannot 
‘afterwards except ayainft his evidence. (1 Lord Raym. 730.) 
“To obviate all difficulties, it is enaéted by flat. 25 Geo. 11. 
¢.6. that any devife to a perfon being witnefs to any will 
er codicil fhall be void, and fuch perfon fhall be admitted as 

i witnefs; and that any creditor attelting a will or codicil, 
which his debt is charged upon land, fhall be admitted 

as a witnefs to the execution, notwithftanding: fuch charge; 
the credit of every fuch witnefs being left to the confidera~ 
tion of the court and jury. The fon of a legatce is no wit- 
nefs to a will in the {piritual court ; but it 1s held he may 
be a good evidence to prove a nuncupative will, within the 

intent of the ftatute of frauds. (1 Lord Raym. 85.) 
See Witt. 

One credible witnefs is fufficient evidence toa jury of any 
fingle faét in all civil a€tions, though the concurrence of 
two or more corroborates the proof ; but in cafes of high~ 
treafon, petit-treafon, and mifprifion of treafon, by ftatutes 
1 Edw. VI. cap. 12. 5 and 6 Edw. VI. cap. 11. and 
rand 2 Ph. and Mar. cap. 10. tao lawful witneffes are 
required to convict a prifoner, except in cafes of coining 
and counterfeiting the feals, or unlefs the party fhall wil- 
lingly and without violence confefs the fame: and by ftat. 
7 W. III. cap. 3. the confeffion of the prifoner mutt be in 
open court; and both witneffes muft be to the fame overt- 
aét of treafon, or one to one overt-aét, and the other to 
another overt-aét of the fame fpecies of treafon, Baron 
Montefquieu, indeed, lays it down for a rule, Spirit of 
Laws, book xii. chap. 3. that thofe laws which condemn a 
man to death in any cafe, on the depofition of a fingle wits 
nefs, are fatal to liberty. 

All evidence is to be given in open court, in the prefence 
of the parties, their attornies, the counfel and all by-itanders, 
and before the judge and jury: many advantages attend 
this way of giving teftimony, ore tenus, a method familiar 
among the ancient Romans, as may be collected from 
Quintilian, Inft. Orat. lib. v. cap, 7. ad it was continued as 
low as the time of Adrian; but the civil law, as it is now 
modelled, rejects all public examination of witneffes. 

No witnefs is bound to give any anfwer by which he con- 
feffes or accufes himfelf of any crime. The court in criminak 
cafes is to examine the witneffes, and not the prifoner or pro; 
fecutors. A witnefs {hall not be permitted to read his evis | 
dence, but he may look at his notes to refrefh his memory. 
A witwefs may not recite his evidence to the jury, after 
having gone from the bar, and he hath given his evidence 
in court ; if he does, the verdi€t may be fet afide. (Cro. 
Eliz. 159.) One that isto be an evidence at a trial, ought 
not to be examined before the trial, but by the confent of 
both parties, and a rule of court for that purpofe. No 
evidence ought te be produced againft a man, in a trial for 
his life, but what is given in his prefence. State ‘Trials. 

Pofitive proof is always required whenever the nature of 
the cafe poflibly admits of it. 

Sometimes violent prefumption will be admitted for evi« 
dence without witneffes ; as where a perfon is run through 
the body in a houfe, and one is feen ‘to come out of the 
houfe with a bloody fword, &c. but on this the court ought 
not to judge hattily, 1 Inft. 6.6733 and though prefump- 
tive and circuiftantial evidencé may be fufficient in felony, 
it is not fo in treafon. State Trials. 

Though all prefumptive evidence of felony fhould be ad- 
mitted cautionfly, for the law holds that it is better that ten 
uilty perfons efcape, than that one innocent fuffer. (See 
Dante prion.) Sir Matthew Hale lays down two rules, 
moft prudent and neceflary to be obferved. 1. Never to 
conviét a man for ftealing the goods of a perfon unknown, 
merely becaufe he will give no account how he came by 
them, unlefs an aétual felony of fuch goods be proved : and, 
2. Never to convié& any perfon of murder or manflanghter, 
till at leaft the body be found dead ; on aceount of two ine 
ftances, which he mentions, where perfons were executed 
for the murder of others, who were then alive, but mifling, 
2 Hal. P. C. 200. 

4F2 Evidener 
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Evidence by writings and records, is where acts of parlia- 
ment, ftatutes, judgments, fines, and recoveries, proceedings 
of court, and deeds, &c. are admitted as evidence. The 
printed {tatute-book is good evidence upon a general a&t of 
parliament, which need not be pleaded ; but in the cafe of a 
private act, itis otherwife ; for there it muft be pleaded and 
examined by the records of parliament before it can be ad- 
mitted in evidence. Records and enrolments prove them- 
felves ; and a copy of a record or enrolment, {worn to, may 
be given as an evidence. (Co. Litt. 119. 262.) A record 
of an inferior court has been rejected in evidence ; and the 
proceedings in county-courts, courts-baron, &c. may be de- 
nied, aud then tried by ajury. But court-rolls of a court- 
baron, when fhewn, are good evidence ; and, in many cafes, 
copies of the court-rolls are allowed as evidence. An an- 
cient deed of thirty years ftanding proves itfelf ; but modern 
deeds, and other writings, muft be attefted and verified by 
parol evidence of witneffes. The counterpart of a deed is 
no evidence, when the original is in being, and can be pro- 
cured; though it may be, when the original cannot be. pro- 
cured. (Co. Litt.225. 10 Rep. 92.) The counterpart of 
an ancient deed hath been admitted as evidence. (Mod. Caf. 
225.) In cafe of a fine, a counterpart is good evidence of 
itfelf, (1 Salk.287.) Although a witnefs fwear to the 
hand and contents of a letter, if he never faw the party 
write, it will not be good evidence. If all the witnefles to 
a deed are dead, continual and quiet pofleflion is prefump- 
tive evidence of the truth of it; yet it may receive farther 
credit by comparifon of hands and feals. (Wood’s Inft. 
599-) When witnefles to deeds are dead, their hand-writ- 
ing muft be proved. (2 Inft.118.) If one of feveral wit- 
neffes furvive, a fubpcena muit be taken out againft the 
ving witnefs, and ftri& inquiry made after him, and affida- 
vit made that he cannot be found, before the hand-writing 
of the deceafed witnefles is to be proved. (1 Litt. 556.) 
And a fhop-book may not be given in evidence for goods 
fold, &c. by 7 Jac. I. cap. 12. after one year, before the 
aCtion brought, except there be a bill, &c. for the debt ; 
unlefs between merchant and merchant in the ufual inter- 
courfe of trade. In order to make books evidences, if the 
fervant who was accuftomed to make entries in it be dead, 
his hand muft be proved; and this, when accompanied with 
other collateral proofs of fairnefs and regularity, is the beft 
evidence that can then be produced. In debt, a releafe may 
be given in evidence ; fo may any matters of fact, tampering 
with witneffes, or fraud. 

In order to prove a leafe for years, nothing fhall be ad- 
mitted but the very deed of leafe itfelf, if in being; but if 
that be pofitively proved to be burnt or deftroyed, then an 
attelted copy may be produced, or parol evidence given of 
itscontents. No evidence of a difcourfe with another will 
be admitted, but the man himfelf muft be produced: yet in 
Some cafes, as in proof of any general cuftoms or matters of 
common tradition or repute, the courts admit of hear/ay 
evidence, or an account of what deceafed perfons have de- 
elared in their life-time ; but fuch evidence will not be re- 
ceived of any particular fats. The probate of a will, when 
it concerns merely perfonal eftate, may be given in evidence ; 
but where title of lands is claimed under a will, the original 
will muft be fhewn, not the probate, though if the will be 
proved in the Chancery, copies of the proceedings there will 
be evidence. (2 Rol. Abr. 687. ‘Trials per pais, 234, 
x Salk. 286. Raym. 335.) In fome cafes the ledger-book 
of the ecclefia‘tical court in which the will is entered is fuf- 
ficient evidence, being a rell or record of the court. (Bull. 
N. P.245,6.) Depofitions of witnefles in Chancery be- 
tween the fame parties may be given as evidence at law, if 
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the witneffes are dead, and the bill and anfwer proved, De- 
politions before a coroner are admitted as evidence, the wit- 
nefles being dead, or gone beyond fea. (1 Lev. 18>. 2 Nelf. 
Abr. 760.) The confeffion of a prifoner before a miagiltrate, 
&c. may be given in evidence againft him. (See 2 Hawk, — 
P.C.c.46.) See Baron Gilbert’s Treatife of Evidence,. 
or the Introdudtion to the Law of Nifi Prius, 4r0. 1767. 

From this treatife the following rules of evidence are ex- 
tracted. 1. In general, the belt evideace muft be given that 
the nature of the thing will admit of. 2. No perfon inte- 
refted in the queftion can be a witnefs. To this rule there 
are fome exceptions; as, 1. A party interefted may be ad- 
mitted in a criminal profecution in moft inftances. z. He 
inay be admitted for the fake of trade in the common ufage 
of bufinefs, as porters, apprentices, &c. 3. Where no other 
evidence is reafonably to be expected. 4. Where he acquiies 
his interett by his own aét, after the party who calls him as 
a witnefs has a right to his evidence. 5. Where the noffi- 
bility of intereft is very remote. 3. The third general rule 
is that hearfay is no evidence. 4. In all cafes where a ge-~ 
neral character or behaviour is put in iffue, evidence of par- 
ticular faéts may be admitted ; but not where it comes in 
collaterally. 5. In every iffue the affirmative is to be proved. 
6. No evidence need be given of what is agreed by the 
pleadings, &c. &c. See Preapine. 

Sir Thomas Smith reftrains evidence to authentic writings 
of contracts, written, fealed, and delivered. De Rep. Ang. 
lib. ii. 

Evipence, demurrer to. See DEmMURRER. 
Eviwence, excepticn to. See Exception. 
EVIL, Maxum, in £thics, a privation or abfence of fome 

proper or neceflary good, or of fome meafure or degree 
thereof. 

Evil is either natural or moral; between which there is 
this relation, that moral evil produces natural, 

Eyit, moral, is defined a deviation from right reafon ; a 
difcernment of right from wrong, being given us as a guide 
of our adtions ; or it is the difagreement between the ations 
of a moral agent and the rule of thofe ations, whencefoever 
it is derived, and howfoever made known ; 2nd no aétion can 
be morally evil unlefs the agent be properly fuch, intelligent 
and free, and capable of diitinguifhing, choofing, and acting 
for himfelf. This the philofophers call inhone/lum, and 
turpe, as {taining the image of God, and fullying our original 
beauty ; likewile ma/um culpe. 

Eviz, natural isa want of fomething neceflary-to the 
bene effe, or perfeGtion of a thing, or to its aniwering all its 
purpoles ; fuch are defe&ts of the body, blindnefs, lame- 
nef, hunger, difeafes, death. This fpecies is denominated 
trifle, injucundum, noxium, and malum pane. 

Good and evil, fays.a learned writer, are oppofites, and 
arife from the relations which things have to each other : 
for fince there are fome things which profit, and others 
which prejudice one another ; and fince fe things agrees 
and others difagree ; we call the former good and the latter 
evil. Whatever, therefore, is incommodious or inconvenient 
to itfelf or any thing elfe; whatever becomes troublefome 
or fruftrates ary appetite implanted by God; whatever 
forces any perfon to do or fuffer what he would not, that 
evil. Thefe inconveniencies appear to be of three kin 
thofe of imperfection ; thofe that are natural; and tho 
that are moral. By the evil of imperfe&tion we may und 
ftand the abfence of thofe perfe€tions or advantages whi 
exiit elfewhere, or in other beings; by natural evil, 
and uneafineffes, inconveniencies and difappointments 0 
petites arifing from natural motions; and by moral.ey 
vicious elections, that is, fuch as are hurtful to o 
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or others, This opinion is otherwife {tated in the following 
manner : all evil is inconveniency, but fome inconveniencies 
arife from the feries of natural caufes without our confent, 
and fometimes our knowledge ; thele we call natural evils : 

_ but others happen from the abufe of elections, when an un- 
due choice occafions them; and in this cafe, befides the 
natural evil that arifes from them, there is likewife an obli- 
gation on the perfon that makes the choice to anfwer for 

* the hurt he has done by it. Now thefe choices that bring 
inconyeniencies are called moral evils; and the difference be- 
tween natural and moral evil is not their both bringing in- 
conveniencies and injury to ourfelves or others, for this 
conflitutes the nature of their evil, but that the ill effects of 
the one proceed from the choice, thofe of the other from 
natural caufes; and hence the author of that choice is an- 

-f{werable for the one, but nobody for the other. Moral 
evil, therefore, is natural evil, with choice fuperadded. See 

_archbifhop King’s ** Effay on the origin of Evil,’ by 
‘Law, vol.i.and ii. Sherlock, alfo, in his “ Treatife on 
Judgment,” p. 20, &c. diftinguifhes in a fimilar manner 

_ between moral and natural good and evil; the only differ- 
ence between them, he fays, is this, ‘* that moral good and 

_ evil is in the will and choice, natural good and evil is in the 
_ nature of things; that which is good or hurtful to ourfelves 

or others is naturally good or evil; to love, to choofe, to do 
_ that which is good or hurtful to ourfelves or others, is mo- 

rally good or evil, or is the good or evil of our choice or 
actions. If you will but recolleét yourfelves, you will find 
that you have no other notion of good or evil but this ; 
when you fay fuch a man has done a very good or very evil 
action, what do you mean by it?) Do you not mean, that 
he has done fomething very good or very hurtful to himfelf 
or others? When you hear that any man has done good or 
evi, is not the next queftion, what good or what hurt has 
he done? And do not you mean by this, natural good or 
evil? which is a plain evidence that you judge of the 
‘moral goed or evil of actions by the natural good or evil 
which they do.” 

The ingenious author of the Enquiry into the Origin 
of our Ideas of Beauty and Virtue,” gives the following ftate- 
ment of the nature of moral good and evil, and of the dif- 
ference between thefe and natural good and evil. Moral 
evil, according to this philofopher, denotes our idea of a 

- qnality apprehended in ations which excites averfion and 
diflike towards the aétor, even from perfons who receive no 
difadvantage thereby ; as moral goodnefs denotes our idea 
of a contrary quality which procures approbation and love 
towards the a¢tor, even in perfons unconcerned in its natural 

tendency. This notion fuppofes an univerfally acknow- 
_ledged difference of moral good and evil from natural. Moral 
r oes we all know, procures love towards thofe we appre- 

end poffeffed ofit ; whereas natural good doesnot. How 
’ differently, for inftance, are we affeGted towards thofe we tup- 
' pofe poffeffed of honefty, faith, eenerofity, &c. when we ex- 
pect no benefit from thofe qualities, and thofe pofleffed of 
" the natural goods, as houfes, lands, gardens, health, ftrength, 
&c. So whatever quality we apprehend morally evil, raifes 

~ our hatred towards the perfon in whom we obferve it; as 
treachery, cruelty, ingratitude, &c. whereas we love and 
pity matiy expofed to natural evils, as pain, hunger, ficknefs, 

c. j 
_ The origin of thefe different ideas of aétions has greatly 

_ puzzled the moralifts: fome make felf-intereft, or felf-love, 
the fource of them all; we approve the virtue of others 
~ as it has fome {mall tendency to our happinefs, either from 
" its own nature, or from this general confideration, that a 
~ eonformity to nature and reafon is in the general advantage~ 

~ - Lae 
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ous to the whole, and to us in particular; and on the con- 
trary, difapproye the vice of others, as tending at the long 
run to our particular detriment. 

Others fuppofe an immediate natural evil in the a€tions 
called vicious, that is, that we are determined to perceive 
fome deformity or difpleafure in fuch aétions, without 
reflecting on any difadvantage that may any way redound 
to us from the aétion; and that we have a feeret fenfe of 
pleafure accompanying fuch of our own aétions as are called 
virtuous, when we expect no farther advantage from them ; 
but then they add, that we are excited to perform thofe 
actions, even as we purfue or purchafe pictures, ftatues, 
landfcapes, &c. from felf-intereft, to obtain the pleafure 
which accompanies the action. 

But the author juft mentioned maintains that fome actions 
have to menan immediate goodnefs, and others an immediate 
evil, 7. e, we perceive pleafure in fome and pain in others, 
and are determined to love or hate the doers, without any 
view of natural advantage, without any view to future 
rewards or punifhments, or even without any intention to ob- 
tain the fenfible pleafure of the good, but froma very different 
principle, viz. an internal moral fenf, or a natural deter- 
mination of the mind to receive amiable or difagreeable ideas 
of actions, when they fhall occur to our obfervation, ante- 
cedently to any opinion of advantage or lofs to redound 
to ourfelves from them, even as we are pleafed with a regular 
form or an harmonious compofition, without any knowledge 
of the mathematics, or feeing any advantage in that form or 
compofition different from the immediate pleafure. But 
according to this account of Dr. Hutchefon, however 
plaufible, moral good and evil fignify nothing in the objects 
themfelves, to which they are applied, any more than agree- 
able and harth, {weet and bitter, &c. but only certain effects 
in us; and virtue is a mere affair of tafte ; whereas it feems 
to be much more juft to conclude, that right and wrong, 
or good and evil, are real qualities of ations, and not merely 
of our minds ; and that the power whereby we perceive 
thefe qualities is not any arbitrary fenfe but the under- 
ftanding : or to fuppofe with another excellent writer, that 
moral good, confidered as fynonymous with virtue, denotes 
the doing good to mankind, in obedience to the will of 
God, and for the fake of everlafting happinefs, and moral 
evil or vice, the contrary. Price’s Original of our Ideas, 
&c. p. 13, and p. 59, &c. Paley’s Principles of Moral and 
Political Philofophy, vol. i, p. 41. See farther under 
Derormity, SENSE, Goon, Virrve, and Vicr. 

The queftion concerning the origin of evil has very much 
perplexed philofophers and divines, both ancient and mo- 
dern. Plato, for the folution of this queftion, maintained, 
that matter, from its nature, poflefies a blind and refractory 
force, from which arifes in it a propenfity to diforder and 
deformity ; and that this is the caufe of all the imperfec- 
tion which appears in the works of God, and the origin of 
evil. Matter, he conceives, refilts the will of the fupreme 
artificer, fo that he cannot poflibly execute his defigns; and 
this is the caufe of the mixture of good and evil, which is 
found in the material world. « It cannot be,” fays he, 
(Theet. t. i. p. 176.) “ that evil fhould be deftroyed, 
for there muft always be fomething: contrary to good ;?? 
and again, ‘“* God wills, as far as it is poffible, every thing 
good, and nothing evil”? What is that property of 
matter which oppofes the wife and benevolent intentions 
of the firlt intelligence, Plato has not clearly explained, 
but he fpeaks of it as SvjQutos. trifuuia, an innate pro- 
penfity to diforder, (Phileb.) and fays, « that before 
nature was adorned with its prefent beautiful forms, it was 
inclined to confufion and deformity, and that from this ha- 

t bitude 
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bitude arifes all the evil which happens in the world.” 
Plutarch fuppofes the Platonic notion to be, that there 
is in matter ai unconfcious irrational foul ; and this fuppo- 
fition has been adopted by feveral modern writers. But 
the writings of Plato afford no evidence, that he con- 
ceived the imperfeétion of matter to arife from any caufe 
qiltinet from its nature. Such a notion is incongruous 
with Plato’s general fyftem, and it is contrary to the 
dottrine of the Pythagorean fchool, to which he was 
probably indebted for his notions on this fubje&t; for 
the philofophers of that feét held, that motion 1s the ef- 
fect of a power effential to matter. Some of the Stoics 
adopted the notion of the Platonifts concerning the origin 
of evil, and afcribed it to the defeG@tive nature of matter, 
which it is not in the power of the great artificer to change ; 
afferting, that imperfections appear in the world, not 
through any defeé of fill in its author, but becaufe matter 
will not admit of the accomplifhment of his defigns. But 
it was perceived by others, that this hypothetis was in- 
confiftent with the fundamental doétrine of the Stoics 
concerning nature. For fince, according to this fyftem, 
matter itfelf receives all its qualities from God, if its de- 
fe&ts be the caufe of evil, thefe defe&s muft be ultimately 
afcribed to him. No other way of relieving this difficulty 
remained, but to have recourfe to fate, and fay, that evil 
was the neceflary confequence of that eternal neceflity, to 
which the great whole, comprehending both God and mat- 
ter, is fubje&t. Thus, when Chryfippus was afked, whether 
difeafes were to be afcribed to divine Providence, he re- 
plied, that it was not the intention of nature that thefe 
things fhould happens nor were they conformable te the 
avill of the author ef nature and parent of all good things; 
but that, in framing the world, fome inconveniences had 
adhered, by neceffary confequence, to his wife and ufeful 
plan. To others the queftion concerning the origin of evil 
appeared fo intricate and difficult, that finding them- 
telves unequal to the folution of it, they denied either 
that there is any God at all, or, at leaft, any author or go- 
vernor of the world. The Epicureans belonged to this 
clafs; nor does Lucretius allege any other reafon for deny- 
ing the fyftem of the world to be the produétion of a deity 
befides its being fo very faulty. Others again judged it to 
be more rational to affign a double caufe of vilible effects 
than to affien no caufe at all; as nothing, indeed, can be 
more abfurd than to admit ations and effeéts without any 
agent and caufe. Thefe perfons, perceiving a mixture of 
good and evil, and being perfuaded that fo many inconfift- 
encies and diforders could not proceed from a good being, 
Juppofed the exiftence of a malevolent principle, or God, 
directly contrary to the good one; hence they derived cor- 
ruption and death, difeafes, griefs, mifchiefs, frauds and vil- 
Janies, whilft from the good being they deduced nothing 
but good. This opinion was held by many of the ancients; 
by the Perfian magi, Manichzans, Paulicians, &c. &c. See 
thefe articles, and alfo Zoroaster. Abfurd as this hypo- 
thefis was, it very long and generally prevailed, not only in the 
Heathen but in the Chriftian world; nor have the light and 
influence of Chriftranity yet availed to its total extermina- 
tion, fo that no trace or remnant of it remains, Thofe 
who wifh to find a fatisfa@tory refutation of it, may confult 
«¢ King’s Origin of Evil,’? vol. i. and the annexed notes of 
the editor. ~. 

The excellent Dr. Clarke, in his “* Demonftration of the 
Being and Attributes of God,”’ deduces from the poffibility 
and real exiftence of human liberty an anfwer to the queftion, 
ahat is the caufe and original of evil? ‘ For liberty,” he 
fays, “implying a natural power of doing evil, as well as 

good ; and the imperfe&t nature of finite beings, making it 
poflible forthem to abufe this their liberty to an aétual com- 
miffion of evil ; and it being neceffary to the order and beau- 
ty of the whole, and for difplaying the infinite wifdom of 
the Creator, that there fhould be different and various de- 
grees of creatures, whereof, confeguently, fome mutt be /e/r 
perfeal than others; hence there neceflarily arifes a poflibility 
of evil, notwithftanding that the Creator is infinitely good. 
In fhort thus : all that we call evil, is either an evil of imper- 
feélion, as the want of certain faculties and excellencies avhich 
other creatures have ; ov natural evil, as pain, death ,and the 
like ; or mora! evi/,as all kinds of vice ; the rf of thefe is 
not properly an evil. For every power, faculty, or perfec- 
tion, which any creature enjoys, being the free gift of God, 
which he was no more obliged to beftow, than he was to 
confer being or exiltence itfelf; ’tis plain the want of any 
certain faculty or perfeétion in any kind of creatures, which 
never belonged to their nature, is no more an evil to them, 
than their never having been created or brought into being 
at all, could properly have been called an evil. The /etond 
kind of evil, which we call natural evil, is either a neceffar 
confequence of the former ; as death, to a creature on whole 
nature immortality was never conferred; and then ’tis no more 
properly an evil than the former 5 or elfe ’tis counterpoifed, 
in the whole, with as great or greater good ; as the-afflic- 
tions and fufferings of good men ; and then alfo it is not pro- 
perly an evil ; or elfe, jaftly, ’tis a punifhment ; and then ’tis a 
neceflary confequent of the ¢Aird and laft fort of evil, wiz. 
moral evil. And this arifes wholly from the abufe of /iber- 
ty, which God gave to his creatures for other purpofes, and 
which ’twas reafonable and fit to give them for the perfec- 
tion and order of the whole creation : only they, contrary 
to God’s intention and command, have abufed what was ne+ 
eeflary for the perfection of the whole, to the corruption 
and depravation of themfelves. And thus all forts of evils 
have entered into the world, without any diminution to the 
infinite goodnefs of the Creator and Governor thereof. 

Evit, or King’s Eyi1, the appellation formerly given to 
Scrofula, in confequence of the fuppofed power poffeffed 
by the kings of England and France of curing this difeafe 
by touching the fick. 

The origin and firft exercife of this royal faculty are not 
agreed upon by hiterians ; thoie of France are difpofed to 
maintain, that it was originally inherent in their kings, fome 
afferting that St. Louis, others that king Robert, was the 
firft who was thus gifted; but by moit other writers it is 
affigned as an earlier prerogative ef the Englifh crown. 
Edward the Confeffor is generally mentioned as the firlt 
poffeffor of this miraculous power: and it was difputed in — 
the days of Malmfbury, who lived not long after his reign, 
whether this faculty were a peculiar reward from heaven for 
that king’s fanctity, or hereditarily refident in the Exglifh 
crown. Polydore Virgil has noticed this gift to Saint Ed- — 
ward, and its continuance in the line of his fucceflors; and 
Dr. Harpstield, in his Eccletfiaftieal Hiftory of England, af- _ 
ter deferibing the miracles of the Confeffor, obferves, “¢ quam 
ftrumofosfanandi admirabitem dotem in pofteros fuos Anglo~ — 
rum reges, ad noftra ufque tempora transfudifleet perpetuafle, — 
merite creditur.”” The practice was long continued, and ~ 
feems to have reached its greateft height in the reign of 
Charles II. to whom multitudes flocked to receive the bes 
nefits of the royal touch ; infomuch, that after h’s reftora- — 
tion, he is faid to have laid his hands upon more than fix — 
thoufand perfons in one year. His majefty was therefore — 
obliged to make fome reftriétions with regard to ti e times of — 
healing, and the number of patients. All perfons were 7 
obliged to go to the king’s furgeon, whofe duty it wgs ta — 

7 2 examine — 
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examine their certificates from the minifter and church-war- 
dens of their parifh, to determine whether they were proper 
objects, to give them tickets of admiffion to the royal pre- 
fence, and to introduce eyery one to the king’s facred hand 
to be touched. The king ufually gave public notiae of the 
day of healing ; in the winter the ceremony was always 
held at Whitehall; in the fummer fometimes at Whitehall, 
and fometimes at Windfor, 

The following curious paragraphs were made public in 

The kingdom having been fora long time troubled 
with the evil, by reafon of his majefty’s abfence, great num- 
bers have lately fiocked for cure. His facred majelty, on 
Monday Jalt, touched 250 in the Banqueting houfe ; among 
whom, when his majefly was delivering the gold, one 
fhuffied himfelf in, out of an hope of profit, which had not 
been ftroked, but his majefty quickly difcovered him, fay- 
ing, this man hath not yet been touched. His majefty hath 
for the future appointed every Friday for the cure, at 
which 200, and no more, are to be prefented to him, who 
are firlt to repair to Mr. Knight, the king’s furgeon, &c. 
Parliamentary Journal, July z—g, 1660. 

«¢ Saturday being appointed by his majefty to touch fuch 
as were troubled with the evil, a great company of poor 
afflicted creatures were met together, many. brought in 
‘chairs and flafkets ; and being appointed by his majeity to 
repair to the Banqueting-houfe, his majeity fat in a chair 
of itate, where he ftroked all that were brought to him, and 
then put about each of their necks a white ribbon, with an 
angel of gold on it. In this manner his majefty ftroked 
above fix hundred ;. and fuch was his princely patience and 
tendernefs tothe poor afflicted creatures, that though it 
took up a very long time, his majelty, who is: never weary 
of well-doing, was. pleafed to make inquiry whether there 
were any more that had not yet been touched. After 
prayers were ended, the duke of Buckingham brought a 
towel, and the earl of Pembroke a bafon and ewer, who, 
after they had made obeifance to his majefty, kneeled down 
till his majefty had wafhed.”’ Mercurius Politicus, June 
21—28, 1660. 
An exa& regifter was at that time kept of the number of 

cafes that came for relief, and the whole amount is very 
great. From 1660 to 1664 inclufive, a period of five years, 
23,601 perfons were touched by Charles II.: and from May 
1667 to May 1684, the number of perfons touched amount- 
edto 63,506; making all together 92,107. For the inter- 
vening years, 1665 and 1666, no regifter was made, the 

_ king having removed from the metropolis on account of the 
e, 

. This fuperftitious praice was dropped by the prefent 
royal family, “ who obferved (fays Hume) that it eould no 
longer give amazement, even to the populace, and was at- 

tended withridicule in the eyes of all men of underftand- 
ing.””? Rapin indeed remarks, that “ the late king William 
lL. of glorious memory, was fo perfuaded he fhould do no 
injury to perfons afflicted with this diftemper, by not touch- 
ing them, that he refrained from it all his reign.”? The 
raétice continued in yogue in the reign of queen Anne ; it 
recorded of Dr. 5 Ara he that he was touched by that 

princefs, but without effect, 
_ Atis extraordinary that this belief in the efficacy of the 
Toya) touch in the cure of this fevere difeafe was by no 
means confined to the vulgar, nor to perfons unacquainted 

ith the nature and cure of difeafes. Dr. Johnfon’s mother 
faid to have been inftigated by the advice of a celebrated 

 a—e fir John Floyer, to bring her fon to London 
the purpofe of receiving the remedy, And Wifeman 

and Browne, eminent furgeons of their day, and furgeons 
tothe king (Charles If.) have given their itrongett teftimo- 
ny in favour of the fuperiority of the royal remedy, over 
any which their art poffeffed. ‘ I muft needs profefs,’? 
fays Wifeman, “ that what I write will do little more than 
fhew the weaknefs of our ability, when compared with his 
majelty’s, who cureth more in any one year, than all the 
chirurgeons of London have done in an age. However, 
that this attempt may not feem to want precedent, give me 
leave to tell you, that it isno more than the French kings?’ 
ciiirurgeons have done before me, or than old Mr. Clows 
did in queen Elizabeth’s days, and all other general writers 
in chirurgery have done more or lefs.”?’ And he affirms 
that he had been “a frequent eye-witnefs of many cures per- 
formed by his majefty’s touch alone, without any affiftance 
of chirurgery ; aed thofe many of them fuch as had tired 
out the endeavours of able chirurgeons before they came 
thither,’’ 

The other furgeon royal juft mentioned has left us the 
moft circumi{tantial account of this royal healing, ina pub- 
lication, entitled « Adeno-choiradelogia ; or, an Anatomick- 
Chirurgical Treatife of Glandules and Strumes, or King’s- 
evil-fwellings, together with the Royal Gift of Healing, or 
Cure thereof, by Conta&t or Impotition of Hands, per- 
formed for above 640 years by our kings of England; con- 
tinued with their admirable effects and miraculous events ;. 
and concluded with many wonderful examples: of Cures by 
their facred touch. All of which are fuccin@ly defcribed 
by John Browne, one of his Majefty’s Chirurgeons in Or- 
dinary, and Chirurgeon of his Majefty’s Hofpital, Lon- 
don, 1684.” His offices evince that the author was a man. 
of character, and-his. book. is approved, as was the cuftom. 
of his time, by the prefidentand feveral fellows of the Col- 
lege of Phyficians. Like Wifeman, he feems to have been a 
ftaunch loyalift, anda vehement defender of the divine right 
of kings; he detefted all diffenters,.and- confidently afferts 
that the ufurper, Cromwell, tried in vain to exercife this 
royal prerogative, ‘ he having no more right to the healing. 
power, than he had to the regal jurifdiction.’’” The third: 
part of the treatife of Browne, which is devoted to the hif-- 
tory and nature of the royal gift, is entitled Chari/ma Baf- 
licon. Befides an hiftorical view. of this prerogative, it con- 
tains rules for the meaneft-capacity to find out the difeafe, 
which were deemed expedient to prevent poor people from un- 
neceflary journeys; and fixty admirable cures, performed with 
or without gold, are circumftantially detailed, as wellas fee 
veral cafes of fcrofulous tumours and fores, which difap. 
peared on being touched with handkerchiefs dipped. in the: 
blood of Charles I. 

Some fhrewd fufpicions had, indeed, been thrown out, 
that the piece of gold, given by the king on the occafion, 
was the moft efficacious remedy employed; and the above 
mentioned writers are anxious to refute {uch a flander on the 
royal qualifications. The author of a late treatife tells the 
following ftory, which may, in fome degree, account for the 
numbers regiftered at Whitehall.‘ An old man, who was 
witnefs in a caufe, had by his evidence fixed the time of a. 
faét, by queen Anne having been at Oxford, and touched 
him while a child, for the cure of the evi/. When he had 
finifhed his evidence, the relator had an opportunity of afk. 
ing him whether he was really cured. Upon which he ane - 
{wered, with a fignificant {mile, that he believed himfelf 
never to have had a complaint, that deferved to be confider- 
edastheevil ; but that his parents were poor, and had no 
objedion to the bit of gold.’ See Wifeman’s Chirurgical 

reatifes, book iv. chap. 1. Browne above cited. din, 
Med, and Surg. Tousnp vol, ili. p. 185, 

With 
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With refpe& to the nature of the difeafe, vulgarly called 

King’s Evil, and the practice now adopted for its cure, fee 
Scroruta. 

Evit, falling, in Horfes. See Fauuinc-evil. 
Evit, Aungry. See Huncry and Burimy. 
EVIRATOA, in Geography, a town of Brafil, on 

the river of the Amazons, 36 miles W. of Fort Rio Ne- 
gro. S, lat. 2° 50’. 

EVIT’S Creek, a river of America, in Maryland, 
which runs into the Potomack. N. lat. 39° 38’. W. long. 

78° 44'. 
EUKSINEH, a town of Afiatic Turkey, in Natolia ; 

ro miles N. E. of Eregri. 
EULEUS, in Ancient Geography. See Cuoasres. 
EULBACH, or Evrensacu, in Geography, a town 

of Germany, in the county of Erbach; 3 miles N. E. of 
Erbach. 
EULE, a town of Bohemia, jn the circle of Kaurzim ; 

r2 miles S. of Prague. N. lat. 49° 55’. E. long. 14° 31'. 
EULENBERG, a town of Moravia, in the circle of 

Olmutz ; 14 miles N. of Olmutz. 
EULENBURG, a town of Saxony, in the circle of 

Leipfic, fituated on an ifland in the Mulda, and containing 
three churches. Beer is the principal article of trade. It 
is 12 miles N. E. of Leipfic. N. lat. 51° 27’. E. long. 
12° 38. 
EULEPA, in Ancient Geography, a town of Cappa- 

docia. Itin. Anton. 
EULER, Leonarp, in Biography, a great mathema- 

tician, was born at Bafil in the year 1707, where he was 
educated. He performed his academical tafks with fo 
much rapidity, that he had a good portion of time left at 
his own command, which he confecrated to the ftudy of 
the mathematics. In the purfuit of this kind of know- 
ledge, he was affifted by John Bernouilli, who was regarded 
as one of the chief mathematicians of Europe, and whofe 
diftinguifhed attention and efteem he obtained, by his early 
proficiency and unwearied application. In 1723, M. Euler 
was aimitted to the degree of M. A. on which occafion 
he obtained great applaufe by delivering a Latin difcourfe, 
wherein he drew a comparifon between the philofophy of 
Newton and the Cartelian fyftem. In compliance with his 
father’s defire, he applied himfelf to theology and oriental 
literature, in which he made no inconfiderable progrefs, but 
his predominant bias ftill leading him to the mathematics, 
‘nis father allowed him to follow the bent of his inclination. 
In the courfe of his ftudies under Bernouilli, he contracted 
an intimate friendfhip with his two fons, Nicholas and 
Daniel, which proved to be of the higheft advantage -to 
him in after life. Thofe two celebrated mathematicians 
having been invited to Peterfburgh, in the year 1725, by 
Catharine J. for carrying into execution the projet of 
Peter the Great, for the eftablifhment of an academy of 
{cience, promifed Euler to ufe their endeavour to find 
him a fituation in that city. By their advice he applied 
himfelf diligently to the fludy of natural knowledge, and 
attended the le€tures of all the eminent profeffors of Bafil. 
While engaged in thefe purfuits he compofed a differtation 
*¢ On the nature and propagation of Sound ;”? and alfo an 
anfwer to a prize queftion, ‘ Concerning the matting of 
Ships,’ which obtained the fecond prize. By this circum- 
ftance his attention was early drawn to the curious and 
important ftudies of naval architeCture and navigation, 
which he contributed greatly to enrich in the fubfequent 
periods of his life. He now joined his friends the Ber- 
nouillis at Peterfburgh, and was appointed with them a 
joint profeffor in the univerfity of that city. In this fitua- 
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tion his talents and genius were fo far called into exercife 
as to entitle him to rank among the moft eminent mathema- 
ticians. He contributed many memoirs to the academical 
collection, which excited a noble fpirit of emulation be- 
tween him and his two friends, unalloyed by the leaft mix- 
ture of envy or jealouly, and fuch as produced no altera- 
tion in their friendfhip, The integral calculus he carried 
to new degrees of perfection; invented the calculation of © 
fines; fimplified analytical operations, and in this way 
threw new light on all the branches of mathematical 
{cience. In 1730, M. Euler was appointed profeffor of na- 
tural philofophy ; and, in 1733, he fucceeded his friend 
Daniel Bernouilli, in the mathematical chair. In 1735, the 
academy propofed an intricate and important problem for 
folution, which Euler completed in three days, though it 
was fuppofed to be the labour of many months. The ex- 
ertion on this occafion was fo violent that it produced a 
fever which endangered his life, and deprived him of the 
ufe of one of his eyes. In the year 1740, the Academy 
of Sciences at Paris propofed for folution the important 
fubjeét of “* The flux and re-flux of the fea.” ‘To this 
Euler applied the force of his genius, and produced a me- 
moir, which was allowed to be a maiter piece of analyfis and 
geometry. He had, however, as competitors, Daniel 
Bernouilli, and our countryman, Colin Maclaurin, “— 
whom he fhared the prize. In 1741, Euler, at the exprefs 
invitation of the king of Pruffia, repaired to Berlin, where 
his induftry and talents appeared ‘to great advantage. He 
furnifhed many effays for the memoirs of the Pruffian 
academy, without withholding his contributions from the 
academy of Peterfburgh, which was now encouraged b 
the patronage and munificence of the emprefs Elizabeth. 
In 1742, he ubtained a penfion from the academy at Peterf- 
burgh, and in 1766, by permiffion of the king of Pruffia, 
he returned to that city, to {pend the remainder of his days, 
when the munificence of Catharine II. liberally rewarded 
him for the preference which he exhibited towards his Pe- 
terfburgh conne@tions. Shortly after his return he loft the 
fight of the other eye, yet in this deplorable fituation he 
diated to his fervant, au unlettered youth, and who was 
entirely unacquainted with mathematical knowledge, his 
«Elements of Algebra,” a work of high merit, and 
which has been tranflated into the Englifh language. At 
this period he was eleted one of the very few foreign 
members of the Academy of Sciences at Paris. After 
this he received from them the prize for his differtations 
«Concerning the inequalities in the motions of the pla- 
nets :”? alfo two prizes for queftions propofed relative to 
« A more perfect theory of the moon.” He next reviewed 
his whole theory with the affiftance of his fon, and 
Mefirs. Krafft and Lexell; and purfued his refearches till 
he had conftru€ted the new tables which appeared with the 
great work in 1772. ‘ This work alone,” fays his bio- 
grapher, ‘* would be fufficient to render his name im- 
mortal, and when it is confidered that it was completed 
after he was totally blind, and at a time in which he was 
embarraffed in his domettic cireumftances by a dreadful-fire, 
that had confumed great part of his fubftance, and forced 
him to quit the ruined houfe; it is impoflible not to be 
ftruck with admiration and aftonifhment at the powers of 
his genius and memory, and the perfeverance, fortitude, 
and tranquillity of mind which he muft have poffefled? 
Some time after this he underwent the operation of couch- 
ing, which reftored to him his fight ; but either too eag 
to benefit by the organ, or by the negligence of his 7 
geon, he was a fecond time deprived of his fight, and 
relapfe was attended with much tormenting pain. 
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he was active in the purfuit of fcience, and in the courfe 
of feven years tranfmitted to the academy of Peterfburgh 
feventy diltinct memoirs, and left behind him two hundred 
more, which were afterwards revifed and completed. In 
the beginning of September, 1783, he was feized with 
feveral attacks of a vertivo ; thefe, however, did not pre- 
vent his calculating the motion of air-balloons, which then 
began to engage the attention of the philofophical world ; 
bat on the 7th of the fame month, while he was amufing 
himfelf with his grand-children, an apopletic fit terminated 
his illuftrious career, at the age of 76.  Befides being 
foreign member of the Royal Academy of Sciences at 
Paris, M. Euler was member of the Imperial Academy of 
Peterfburgh, ancient director of the Royal Academy of 
Berlin, and fellow of the Royal Society of London. His 
works were very numerous; his knowledge was not con- 
fined to his favourite ftudies of the mathematics and aftro- 
nomy, of which he has fecured to himfelf an imperifhable 
fame. He had made much progrefs in medical, botanical, 
and chemica! fcience. He alfo poffefled, in a high degree, 
what is generally called erudition. He had read with at- 
tention and tafte the moft eminent Latia claffics, and was 
familiarly acquainted with the civil and literary hiitory of 
all ancient and modern nations. His wicommon memory 
feemed to retain every idea that was conveyed to it either 
rom reading or from meditation. The /®neid of Virgil 
he could repeat from the beginning to the end, and point 
out to his hearers the firft and laft line of every page in 
the edition which he ufed. He enjoyed a vigorous contti- 

“tution, and a furprifing fhare of health, confidering the 
intenfity and ardour of his application. His manners were 
unaffected and pleafing, his temper lively and cheerful, and 
his converfation both inftru€tive and entertaining. The 
evening of kis days was calm and ferene, fweetened in no 
fmall degree by the fame that follows genius, the univerfal 
efteem and refpe& that were due to his exemplary virtues, 
and the fatisfaction which he received from the kind 
offices of friendfhip, and the endearments of domettic 
felicity. 
This great geometrician had beftowed much meditation, 

early in life, on harmonics, or the philofophy of found; 
for in 1739, at the age of 32, he publifhed at Peterfburgh, in 
Latin, a work in 4to. under the title of «* Tentamen nove 
Theorie Mufice ex certiffimis harmonix principiis dilucidé 
expofite, auctore Leonardo Eulero.”? ‘This work, being 
written in Latin, and requiring in the reader, befides that 
language, a knowledge in geometry, algebra, and fluxions, 
was little noticed by the public at large on its firlt appear- 
ance, and ftill lefs underftood by muficians, for whofe-ufe 
it muft have been chiefly intended. It, however, fet ma- 
thematicians and men of {cience to work, and ftarted many 
curious fubjeéts of meditation to fuch as interefted them- 
felves in the ftudy of harmonics. 

But we do not very well fee how the author could with 
propriety call his treatife an attempt at a ew theory of 
mufic. The ratios were all known ever fince the time of 
Euclid. Indeed he has followed the proportions which 
Zarlino tried to eftablifh in his * Inttitutioni,”? which had 
been adopted by Des Cartes, Rameau, ‘T'artini, &c. ; and 
Des Cartes, and others after him, had accounted for the plea- 
fure which we receive from concords, by the fimplicity of 
the ratios between the founds which form them There 
isa plate, p. 35, reprefenting, we thought, in a new and 
ingenious manner to the eye, the pulfations of two ftringa ; 
the one fixed to a given tone, and the other tuned progref- 
fively to all the confonant intervals, which clearly fhews the 
@oincidenees of vibration, upon the frequency of which the 
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degree of {weetnefs and perfection iw concords depends. 
We believe, however, that this was done in the 17th cen- 
tury, but in a lefs elegant manner, by our countryman lord 
keeper North, in a quarto pamphlet of only twenty-five 

pages, intitled, «A Philofophical Effay of Mufick direéted 
to a Friend ;” London, 1677, 

Tn this little tra4t the vibrations of each confonance are 
reprefented to the eye, and the cvuincidences with the fixed 
tone, its bafe or principal, in the fame manner as in the 
work of the great geometrician Euler, who has pufled 
ratios as far as our perception and appreciation can go, ex- 
tending the whole compafs of our mufical fyftem to eight 
o€taves. See Compass. 

The degrees of fuavity in confonance from the fimplicity 
of ratios and frequency of coincidence, had, we believe, 
been fettled'’before the year 1739, when this treatife was 
publifhed. 

The following is a tranflation of the titles of the feveral 
chapters of this work. After a preface of twenty pages, 
Chap. I. treats of found, and the auditory fenfe. 

Il. Of the fweetnefs and principles of harmony. 
III. Of mufic in general. 
TV. OF concords. 
V. Of concords in fucceffion. 

VI. Of a feries of concords. 
VII. Of intervals, and their names. 
VIII. Of the genera of mufic. 

IX. Of the diatonico-chromatico genus, 
X. Of other more compounded genera. 

XI. Of the concords in the diatonico-chromatico 
renus. 

Of the modes or keys and fyftems in the diatonico- 
chromatico genus. ~ 

Of the ratio of compofition in a given mode and 
fyftem. 

XIV. OF the modes and fyftems in tranfpofed keys. 
In the 13th chap. on the laws of compofition, and the 

poflible combinations in any given mode, key, or fyftem, 
fome of thefe combinations employ every note in the [cale, 
feemingly at once, which would be extremely offenfive if 
heard together. The auchor probably means, that all thefe 
founds may be heard fucceflively in melody, provided they 
are in tune, and have a fundamental bafe. 

Upon the whole, Euler feems not to have invented much 
in this treatife; and to have done little more than arrange 
and methodize former difcoveries in a {cientitic and geometric 
manner, He may, indeed, not have known what ante- 
cedent writers had difcovered before; and though not the 
firft, yet to have imagined himfelf an inventor. 

Evver’s Logarithms, or Binary Logarithms, are a 
fpecies of artificial numbers contrived by M. Euler to fa- 
cilitate the calculation and comparifon of mufical intervals, 
which they do, by reprefenting each interval in decimal 
parts of the oétave, which is 1 in this notation, the fuc- 
ceflive o€taves or powers of 2 being reprefented by 2, 33 
4, &c. asin the following table, for the firft 10 numbers, 
viz. 

XII. 

XIII. 

I = ¢.coco0o | 6 = 2.584963 
2 = 1.000-cOo 7 = 2.807356 
3 = 1.584963 8 = 3.000000 
4 = 2.000000 Q = 3.169925 

== 2.321928 10 = 3.321928 ' 
By help of the primes which eompofe mufical ratios, and 

their binary logarithms in this table, the Euler’s logarithm 
may be found, which anfwers to any interval: as the names 
of the feveral intervals occur, we fhall give their binary 
logarithms. 

ee! EULISIA, 
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EULISIA, in Ancient Geography, a country of Scythia, 
towards the Palus Mzotis. 

EULOGIUS, in Biography, patriarch of Alexandria, 

was, at firft, prefbyter of the church of Antioch, and dif- 

tinguifhed hiafelf by his zeal for the Catholic doétrines in 

a letter which be wrote to Eutychius, patriarch of Con- © 
ftantinople, containing an expofition of the true faith. 

Fe was elevated to the fee of Alexandria in the year 581, 

and became very active in rooting out herefy, not only by 

the allowable and fair weapons of reafon and argument, 

but by expelling from their fituation all ecclefiaftics who 

were advocates for the do€trine of one nature in Chrift. 

He lived in habits of intimacy with Gregory the Great, 

whofe fentiments and difpofition were congenial to his own. 

He died in 608. Of his works only fragments are remain- 

ing. Moreri, 
Evtocivsy eleéted archbifhop of Toledo in the ninth 

century, was born at Cordova about the year 8co, He 

was educated for the priefthood, and difcharged the duties 

of that office with zeal and aGtivity till the year 844, when 

he was driven into exile by the Saracens for his bolduefs in 

maintaining the principles of the Catholic faith. After 

much fuffering he ventured to return to Cordova, where, 

in the year 850, he was thrown into prifon on account of 

his religion. In the dungeon he employed himfelf in writing 

animating exhortations to the Chriftians, to fupport and 

confole them under their perfecution, for confcience fake, 

and to encourage them to undergo the fevereft trials rather 

than difgrace themfelves by apoilacy. He was afterwards 

liberated, and by his perfonal labours, as well as writings, 

perfevered in fortifying his fellow Catholics againit the arts 

and terrors of their enemies. Asa reward for his exertions 

in this hazardous employment, he was chofen to fill the va- 

eant fee of Toledo; but he was put to death before he 

could receive the epifcopal confecration. The accufation 

againft him was the having converted a young Mahometan 

female to the Chriftian faith: he was beheaded in 859. 
He was author of “ Memoriale Santorum, five Libri II. 

de Martyris Cordubevfibus ;”? ‘* Apologeticus pro Mar- 

tyribus, &c.;” “ Exhortatio ad Martyrium ;” and fome 

moral epiftles. Thefe were colleGed and printed with 

notes by Ambrofius Moralis in 1554, and again im a more 
eorre&t form by Poncius Leo in 1574. Moreri. 

EULOGY, Eurocia, in Church Hifory. When the 

Greeks have cut a loaf, or piece of bread, to confecrate it, 

they break the reft into little bits, and diftmbute it among 

the perfons who have not yet communicated, or fend it to 

perfons that are abfent ; and thefe pieces of bread are what 

they call eulogies. 
The word is Greek, evaoyicry formed of ev, dene, well, and 

azyw, dico, J fay, [peak ; q.d. benedidum, bleffrd. 

The Latin church has had fomething like eulogies for 

a.great many ages; and thence arofe the ufe of their holy 

bread. 

The name eulogy was likewife given to loaves or cakes 

brought to church by the faithful to have them bleffed. . 

Laftly, the ufe of the term paffed hence to mere prefents 

made a perfon, without any benediétion. Sce the Jefuit 

Gretfer, in his Treatife de BenediG&ionibus & MalediGtioni- 

bus, lib. ii. cap. 22. 24, &e. where he treats of eulogies 

thoroughly. 

From a paffage in Bollandus, on the Life of S. Melaines | 

eap. 4. it appears, that eulogies were not only of. bread, 

but any kind of meat bleffed and hallowed for that pur- 

" pofe. “And that almoft every body blefled and diftributed 

eulogies ; not’ only bifhops and priefts, but even hermits, ‘He was abundantly fupplied with corn, and 
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though laymen, made a praétice of it. Women alfo 
would fometimes fend eulogies. : ‘ 

The wine fent as a prefent was alfo held an eulogy. 
Bollandus remarks farther, that the eucharift itfelf was allo 
called eulogy. ‘ *S 

Evrocy, likewife, means an encomium on any perfon, 
on account of fone virtue or good quality. 
EUMARIDES, of wyapn, ca/y, among the Ancients, 

a kind of fhees common to men and women. 
The eumarides were ufed for pomp and delicacy, being 4 

neat, and painted with various colours. a ; 
EUME, in Geography, a river of Spain, which runs into 

the fea near Corunna. 
EUMECES, ia the Writings of the Ancient Naturalifls, 

the name of a ftone which Pliny tells us refembled a ee 
and was found in Ba@tria; the ancients had an idle opinion, 
that, if laid under the head, it oceafioned true and pro- 
phetic dreams, foretelling to the perfon the more remark- 
able future events of his lite. Hift. Nat. lib. xxxvii. cap. 10. 
EUMENES, in Biography, a captain under Alexander 

the Great, was a native of Cardiopolis, in the Thracian 
Cherfonefe. His father was of a low ftation, but one ina 
condition to have entertained at his houfe Philip king of 
Macedon, who became the patron of his fon. So well did 
the youth approve himfelf as fecretary to the monarch, that @ 
his fon Alexander continued him in the fame office, and gave 
him a command in the cavalry. According to Plutarch, 
Eumenes took every advantage that his ftation afforded — 
him of accumulating money, for his tent being fet on fireby 
the private orders of his fovereign, to whom he had refufed — 
the loan of three hundred talents ; there was found to the 
value of more than one thoufand talents in melted gold and 
filver. After the death ef Alexander, when the provinces 
were divided among the principal commanders, the goyern- 
ment of Cappadocia, Paphlagonia, and the count border- 
ing on the Euxine fea, as far as Trapezius, gis AE as yet 
were unconquered, were affigned to Eumenes. Eumenes 
attached himfelf to Perdiccas, who made him his chief 
minifter, and gave direGions to Antigonus and Leonatus 
to put him in poffeflion of his government. Antigonus 
paid no attention to the order, but Leonatus, pretending: c 
to comply, marched an army feemingly for the purpofe,. 7 
which Eumenes joined. His defign was, however, to feize- — 
the kingdom of Macedon for himfelf ; but upon making it ~ 
known, Eumenes deferted him by night, after feizing his. 
treafures, and ‘repaired to Perdiccas. In- reward for his 
fidelity, Perdiccas himfelf made an expedition in Cappadocia, 
and after defeating and killing the king Ariathes, left” 
Eumenes mafter of the country. He was next appointed — 
prefect of Afia, between mount Taurus and the Hellefpont, — 
and was entrufted with the care of oppofing the army — 
expe€ted to march againft him out of Greece under Anti- — 
pater and Craterus. On the approach of thefe great com- ~ 
manders, Eumenes concealed from his army that they were ~ 
about to contend with Craterus, for whom they entertained = 
the moft profound refpec& and veneration, and giving batile r 
to him and Neoptolemus, he flew the latter with bis own 
hand, while Craterus was mortally wounded, fighting at 
the head of his phalanx. Eumenes, who felt for him” 
emotions of the fincereft friendihip, grafped his hand as he 
was expiring, wept over his remains, and honoured him 

with a magnificent funeral. After the murder of Perdiccas 
by his own army, Eumenes was declared a public enemy; 
ard Antigonus was fent to condué the war agaiai him, 
Eumenes was routed, but able to retire to the impregnable 
caftle of Nora, which he defended with great ability 

though wi 
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out any other kind of provifions, he kept his men in good 
humour, by his affable and cheerful demeanour. Another 
Aeene opened itfelf for the ambition of Antigonus, and 
Eumenes was fet at liberty. He inftantly began to levy 
troops, and in a fhort time was declared royal peneral of 

) Afia, and there was afligned to him a guard of Argyrafpide, 
' or filver fhields. ‘lo infpire his troops with a fort of 

a a ce 

| religions enthufiafm in the caufe, he pretended to have feen 
~ Alexander in a vifion, by whofe direftion he ereQed a 
) royal tent, containing a throne of gold, with all the enfiens 

of majeity, where the captains were to offer incenfe, and 
then deliver their orders in a common council. After this 
there were difputes about the chief command, but when 

_ Antigonus approached all agreed that Eumenes was the 
only general, under whom they would fight. His fitua- 

tion was difficult and precarious, he was aware that many 
of the other commanders were defirous-of getting rid of 
him, as the chief obftruction to their ambitious defigns. 
From thofe whom'he mott fufpefied he borrowed large 
fums of money, that by fuch a pledge he might give them 
an intere% in his fectrity. ‘The war was protra¢ted with 
various fuccefs to a fecond campaign, when a battle enfued, 
inwhich Eumenes routed the enemies’ infantry, but in the 
mean time his cavalry took poffeflion of the camp of 
Eumenes. This circumftance occafioned fo much difcontent 

' imthe army, that when Antigonus fent.an offer to reftore 
Ss the foldiers, their wives and property, on condition of their 
_ delivering Eumenes into his hands, the Argyrafpide fur- 
- founded him, feized his fword, tied his arms behind him, 

‘and gave him up prifoner. Antigonus being afked how 
he fhould be kept? As you would keep a lion or a wild 
elephant, he replied. Ail the Afiatic chiefs fubmitted upon 

_ this event, and it remained only to determine the fate of 
_ the illuftrious captive. This was fo long kept in fufpence, 

that Eumenes exprefied his furprife that Antigonus had 
_ neither the courage to put him to death, nor the generofity 

_ to make him his friend by fetting him at liberty. A party 
i in the army, headed by Demetrius, favoured the laft mea- 

fure, but the majority urged Antigonus to remove fo 
formidable a rival. This counfel prevailed, and orders were 

Z given to depriye him of food. He had fuffered the pains of 
_ hunger two or three days, and was faft approaching his 
_ end, when the army being fuddenly obliged to decamp, an 
_ executioner was fent to difpatch him. His remains were 
_ treated with funeral honours, and bis afhes were enclofed in 

a filver urn, and fent to his family. This was in the year 
: 315 B.C- Eumenes had a fine perfon, was highly ac- 
_ complifhed, and polleffed the manners and fentiments fuited 

to ar elevated ftation; he was faithful to the caufe of his 
- deceafed mafter, and it was not till after his death that the 
_ €aptains who divided.the Macedonian ¢mpire among them 
_ openly affumed the ftyle of independent fovereigns. En- 
_-menes perifhed in his forty-fifth year. Univer. Hift. 

- Plutarch. 
Eumenes I. king of Pergamus, fucceeded his father 

_ Attalus in the year B.C. 197. He cultivated ‘the friend- 
fhip of the Romans, who were now beginning to extend 

_ their influence into Afia, urging them to check the ambi- 
_ tious projeéts of Antiochus the Great, of which he feared 
~ hie fhould be the viétim. Eumenes joined his fleet to that 
of the Romans, and by his perfonal bravery greatly con- 
"tributed to a naval victory, which was gained over that 
king ; nor «was he lefs ufeful at the decifive battle of 
~Magnefia. On account of his important fervices he was 
"rewarded by an acceffion to his dominions, of all the countries 
welt of mount Taurus, which had belonged to-Antiochus, 
_ and alfo of all the provinces lying between that mountain 
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and the river Meander, except Lycia and Cari ia, which were 
given to the people of Rhodes. Eumenes, now one of the 
moft potent princes in Leffer Afia, was invo 
with Profias, king of Bithynia, in which he 
both by land and fea. Peace was mad 
teft took place between Eumenes and Phar: 
the latter was obliged to fue for peace. 
made an alliance with Antiochus, fon of 
Antiochus the Great, and in conjun@ion wi 

lyed in a war 
was defeated 

le, and another con- 
vaces; in this 
Etimenes now 

nis old enemy 

th his brother 
Attalus placed that prince on the throne of Syria, from 
which he had been driven by an ufurper. Perfes, king of 
Macedon, by’ increafing his military force >» excited the 
jealoufly of his neighbours, and Eumenes took a journey to 
Rome, fer the purpofe of acquai:ting the fen ate with all he 
had difcovered of his dangerous projeéts. Oa bis return, 
Eumenes, going to offer facrifice ut the tem 
had nearly loft his life by affaffins hired by Perfes to deftroy_ 
him. He received fo much injury that h 

ple ‘of Delphi, 

e@ was carried 
almott lifelefs on board his fhip, and it was generally believed 
that he was actually dead. Attalus his brother, giving 
credit to the news, affumed the royal enfigns, and even 
married the queen Stratonice. Eumencs, after his recovery, 
gave his brother a friendly reception, advifing him not to, 
marry his wife again till it was certain he was dead. From 
this period he was engaged in contcfts with the Romans, 
who began to regard him with fulpicion, and it is thought 
they encouraged Attalus to feize upon his brother’s king- 
dom for himfelf. Eumenes died in the year 159 B.C. 
leaving an infant fon to the prote€tion of hi § brother and 
fucceflor Attalus. EZumenes was liberal, and even magni- 
ficent towards his friends. He was a patron of letters, 
and made confiderable additions to the celebrated library of 
Pergamus. Univer. Hilt. 

Evumenes, an orator, was an Athenian by defcent, but 
was born at Autun in Gaul, where he was for a confiderable 
time profeffor of rhetoric, and acquired great reputation. 
He was fecretary to the emperors Maximian and Conftan- 
tius, and was much efteemed by Conftantine the Great, 
whom he harangued in favour of the inhabitants of Autun 
in 311. He delivered an oration before the prefect of 
Lyonefe Gaul, in favour of the reftoration 
fchools in the province, towards which he 

of the public 
nobly offered 

to contribute his own falary, as fecretary, probably, as well 
as profeffor. He died about the middle of the fourth cen- 
tury. Fragments of his orations are printed in the ‘¢ Pane- 
gyrici Veteres.”” Morteri. 1 

EUMENIA, in Ancient Geography, a town of Afia, in 
the Greater Phrygia, feated on the Clud rus.— Alfo, a 
town of Afia Minor, in Caria—Alfo, a town of Thrace, 
on the confines of Lower Meefia. 

EUMENIDETA, Evpendax, an annual feftiyal obferved 
in honour of the Furies. It was otherwife called ce»wv Zoflna. 
becaufe the Athenians called the Furies cepves Deets i. ey 
venerable geddeffes. + 

EUMENIDES, in Antiquity, See Fur 

EUMETRES Betz, in Natural Hifory,t 
by the ancients to a gem which the Affyrians 
their god, and which many other nations 
them to fuppofe very powerful againft magic. 
fuppofed this to be the one we now call ocu 
this is an error, fince Pliny, in his account of 

IES, 

he name giver 
held facred to 
learned from 
Many have’ 

lus Beli: but’ 
the cumetree, 

fays, that it was of a very fine green.’ It was probably a’ 
gem of the emerald kind, that ftone having ever been in = 
very high efteem in the Eaflern part of the world, ‘as ‘it is’ 
alfo to this day. 

EVUMINACUM, in Aucient’ Geography 
4G2 

> a town of 
Meefia, 

© 
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Moefia, marked in the Itinerary of Antonine; 24 miles from 
Viminiacum, 
EUMME’ Farecce’, or Omm Faredje, a canal of 

Egypt, joining Jake Manzaleh with the Mediterranean ; 
fuppofed to be the mouth of that ancient canal, called the 
Tanitic or Saitic branch of the Nile. 
EUMOLPIDES, in Antiguity, priefts of Ceres, who 

had the power among the Athenians of initiating into the 
myfteries of this goddefs, or excluding from them. 
EUMOLPUS, in Biography,/a difciple of Orpheus, 

who, tracing the footiteps of his father Mufzus, wrote con- 
cerning the myitéries of Ceres. = 
EUNAPIUS, a native of Sardis, in Lydia, flourifhed in 

the fourth century, and was a kinf{man of the celebrated 
fophift Chryfanthius, at whofe requeft he wrote the lives 
of the philofophers of his time. Tints work has been charac- 
terized by Brucker ‘as a mafs of extravagant tales, difco- 
vering a feeble underftanding, and an imagination prone to 
fuperitition ;”? befides being a fophift, he was an hiftorian, 
and practifed phyfic. Iu his writings he feems to have en- 
tertained a great prejudice againit Chriftianity, the martyrs 
to which he treats with a contempt that has given juft 
offence to contemporary ecvlefiaftical writers. He wrote a 
*hiftory of the Cefars from Claudius II. to Arcadius and 
Honorius, of which only a fragment, «¢ De Legationibus,”’ 
is remaining. ‘I'he ‘* Vite Philofophorum’”’ was publifhed 
with a Latin tranflation by Junius in 1596. Moreri. 
EUNILAK, in Geography, a place of Eaft Greenland. 

N. lat. 61° 4'. W. long. 46°. 
EUNOFIUS, a name given by fome authors to the 

ztites, or eagle-itone. 
EUNOMIANS, in Ecclefiaftical Hiflory, a {fe deno- 

minated from Eunomius, bifhop of Cyzicus, who, in th 
fourth century, maintained moit of the errors of Arius, and 
added othersto them. He was a native of Dacora, atown 
of Cappadocia - and removing to Conftantinople, gained 
his iubfittence firtt asa notary, and afterwards as a {chool- 
matter. At Alexandria hebecame a difciple of Aetius, whofe 
opinions he adopted and ftrenuoufly defended. Having 
been ordainedia deacon by Eudoxius, bifhop of Antioch, 
he was deputed to the court of the emperor Conftantius for 
the purpofe of defending Eudoxius againft the accufations 
of Bafil, bifhop of Ancyra ; but in his way thither he was 
feized by the partizans of Bafil, and banifhed to Myda, a 
city in Phrygia. In the year 360 he was ordained bifhop 
of Cyzicus; but boldly avowing his opinions, he became 
obnoxious to the orthodox party, and underwent various and 
fevere perfecutions. At the command of the emperor Con- 
ftantius, he was at length condemned and depofed by Eu- 
doxius, At Chalcedon, whither he retired, his enemies pur- 
fued him, and he was afterwards banifhed by the emperor Va- 
lens to Mauritania. At the clofe of the reign of this emperor, 
after he had been allowed to return to Conitantinople, he was 
charged with difturbing the peace of the church, and again 
banifhed to the ifland of Naxos. When Valens died, he 
returned to Chalcedon, but was foon fent into exile by the 
emperor ‘Theodofius. Wearied by inceffant and grievous 
perfecution he obtained leavefrom the court to retire to the 
place of his nativity, where he died at an advanced age, 
about the year 394. He was the author of various works, 
moft of which are now loft. Thofe that are extant are 
«« Eunomius’s Creed,” prefented to the emperor Theodo- 
fius in the year 383, and his ‘* Apologeticus,”’ or Defence 
of his Do&trine, in which, according to Dr. Cave, the fly 
arch-heretic reafons fhrewdly. Fabricius has publifhed this 
piece entire, and an Englifh verfion of it may be feen in 
the 1ft volume of Whifton’s ‘ Primitive Chriftianity reviv- 
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ed.” Socrates Hitt. Ecclef. Cave’s H, L, Fabr, Bib, 
Gree. vol. viii. Lardner. 
EUNOMIG@UPSYCHIANS, a {e& of heretics of the 

fourt® century, mentioned by Nicephorus, lib. xii. cap. 30, 
being the fame with thofe called Eutychians by Sozomen, 
lib. vii. cap. 17. See Eutycutans. 
EUNUCH, Euvxo;, a term applied in the general to all 

who have not the faculty of generating, either through 
imbecility or frigidity ; but more particularly to fuch as 
have been caftrated, or have loft fome of the parts neceflary 
for that purpofe. 

The word ie formed of cwnv exes, q. d. ledi curam hgbet, 
guardian, ox keeper of the bed. 

In England, France, &c. cunuchs are never made but on 
occafion of fome difeafe which renders fuch an operation 
neceflary ; but in Italy they make eunachs for the fake of 
preferving the voice; and in the Eaft they make eunuchs 
to be guards or attendants on their women. 

Great numbers of children, from one to three years of 
age, are yearly caftrated in Italy to fupply the operas and 
theatres, not only of Italy but other parts of Europe, with 
fingers; though it is not one in three, that, after having 
loft their virility, have a good voice for a recompence. 
See ConsERVATORIOS. 

Tavernier affures us, that in the kingdom of Boutan, in 
the Eaft Indies, there are every year made twenty thoufand 
eunuchs, and fold thence into other countries. 

The feraglios of the Eaftern emperors are chiefly ferved 
and guarded by eunuchs ; and yet we have very good tefti- 
monies, that the rich eunuchs in Perfia and other countries, 
keep feraglios for their own ufe. ‘This is a punifhment of 
crimes in fome countries. See ADULTERY. 
By an arret of the grand chamber of Paris in 1665, it 

is adjudged that an eunuch could not marry, not .even 
with the confent of the woman, and all the parties on both 
fides. 

Claudian has a very fevere fatire againft the eunuch Eutro- 
pius, who had been elected conful of Rome. He repre- 
{ents him as an old womaa, drefled up in the honours of 
the confulate. : 

In the council of Nice thofe were condemned who, out 
of an indifcreet zeal, and to guard themfelves from fen- 
fual pleafures, fhould make themfelves eunuchs. Such as 
thus mutilated their bodies were excluded from holy orders ; 
witnefs Leontius, bifhop of Antioch, who was depofed 
for having pra¢tifed this cruelty on himfelf ; and the bifhop 
of Alexandria excommunicated two monks who had fol- 
lowed his example, on pretence of fecuring themfelves from 
the impetuous motions of concupifcence. 

Several of the emperors made very fevere prohibitions 
againft the making of eunuchs, or people’s caltrating them- 
felves. See CasTRATION. 

Eunvucus, Eunuchi, in Ecclefaftical Hiflory, is alfo 
the denomination of a fe& of heretics in the third century, 
who had the folly or madnefs to caftrate not only thofe of 
their own perfuafion, but even all they conld lay hands on. 

They took their rife from the example of Origen, who, 
upon a mifunderitanding of our Sayiour’s words in St. 
Matthew, chap. xix. ver. 12. made himfelf an eunuch, by 
cutting off the offending part, as fome fay ; or as others 
(particularly St. Epiphanius), by the ufe of certain medi- 
cines, Thefe heretics were alfo called. Vak/ians. 
EVOCATI, among the Romans, foldiers, who having 

ferved their time in the army, went afterwards volunteers at 
the requeft of fome favourite general. 
EVOCATION, Evocatio, among the Romans, a 

religious ceremony always obferved by them at paeneae. 
e 
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the fiexe of a town, wherein they folemnly called upon the 
gods and goddefles of the place to forfake it and come 
over to them. Without the performance of this cere- 
mony, they either thought that the place could not be 
taken, or that it would be a facrilege to take the gods 
prifoners. 

The form of evocation ufed at taking the city of Carthage 
is related by Macrobius, Sat. rir. 9. 

They always took it for granted that their prayer was 
heard, and that the gods had deferted the place and came 
over to them, provided they were able to make themfelves 
mafters of it. ‘The ancients had alfo two other forts of 
evocation ; one was a magical operation, which they ufed 
in order to call up departed fouls. This cuftom of raifing 
the manes, or conjuring up fouls departed, was fo ancient, 
that its origin is traced as high as the earlieft periods of 
time ; and all the anathemas denounced by the facred au- 
thors againft thofe who confulted familiar {pirits are proofs 
of the antiquity of this praGtiice. Among the different forts 
of magic prohibited by Moles, that of calling up the dead 
is exprefsly fpecified. (See Wircu Selec Prophane 
authors look upon Orpheus as the inventor of this art, in 
evidence of which it is alleged, that the hymns which are 
afcribed. to him are moftly real pieces of conjuration, but it is 
probable that this praétice was derived from the people of 
the Eaft, and was carried into Greece with other religious 
ceremonies, by colonies which came and fettled here. It 
is certain, however, that in the time of Homer, this fort 
of conjuration was pratifed, as it is mentioned in’ fome 
paffages of the Iliad. At that time it was not reckoned 
odious or crimiual, fince there were perfons who made pub- 
lic profeffion of conjuring up ghofts, and there were tem- 
ples where the ceremony of conjuration was to be perform- 
ed. Paufanias {in Boot.) fpeaks of that which was in 
Thefprotia, where Orpheus came to call up the foul of his 
wife Eurydice. Ulyffes’s travels into the country of the Cim- 
merians, whither he went to confult the ghoit of Tirefias, 
defcribed by Homer in the Odyffey (1. xi.) feems to indi- 
cate a kind of conjuration. Hiftorians, as well as poets, 
have mentioned this {pecies of conjuration, Another fort of 
evocation was that which was ufed im calling up the gods, 
In order to underftand this pra€tice, it fhould be recollected, 
that it wasa do¢trine of the Pagan theology, that the gods 
prefided in a peculiar manner over certaiir places, and that 
feveral of thefe places were under the protection of the 
fame god; and as it was impoffible for him to be in them all 
at the fame time, it was neceflary to ufe the ceremony of 
evocation, when his prefence was thought needful. They 
had hymns proper to this operation, which they called xAz« 
‘ixos, {uch as were moft of thofe afcribed to Orpheus, and 
thofe of the poet Proclus. When they thought the patron 
god was arrived, they celebrated the feltival named exiJnpuce. 
As foon as the danger, which made them invoke the gods 
was paffed, they gave them liberty to go any where elfe; 
and they had other hymns for celebrating their departure, 
which hymns were called aworrp‘izo. 
EVOCATORI# Episrora#, among the Romans, let- 

ters fent by the emperors to command the attendance of 
any perfon ; or letters granting licence to any one to wait 
on the emperor; every perfou not being allowed this pri- 
vieee till they had defired and obtained the evocatorie 

iftole. 
PEUODIA, in Botany, from wate, a fweet fmell, Fort. 
Gen. 7.t.7. See Facara. 
EVOLI, in Caosraphy: a town Of Naples, in Principato 

Citra; 15 miles E.S.E. of Salerno. 
EVOLVENT, in Geometry, a term which fome writers 
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ufe for the curve refulting from the evolution of a curve; 
in contradiftinétion to the evolute, which is the curve fup- 
poled to be opened or evolved, 

The evolute always both touches and cuts the evolvent 
at the fame time; the reafon is, that it has two of its infi- 
nitely {mall fides in common with the evolvent ; or, rather 
exactly placed on two equal fides thereof; one of them 
within-fide that of the evolvent, i. e. on the concave fide 
thereof ; and the other on the convex fide of its correfpond- 
ent fide ; fo that the evolute touches the evolvent in two 
points ; whence, inftead of being a tangent, it is faid to 
ofculate the evolvent ; and, hence, it is alfo called ofculator, 
and circulus ofculator. 

There is one, and but one ofculator, to each point of the 
evolvent; but to the fame point there is an infinity of 
other circles which only touch, and do not ofculate. The 
ofculator, and the evolute, make no angle in the place where 
they touch and cut ; nor can any curve line be drawn be- 
tween, as there may between a tangent anda curve. 
EVOLUTE, Evotura, in the Higher Geometry, a 

curve firft propofed by Mr. Huygens, and fince much 
ftudied by the latter mathematicians. See Curvarure. 

The evolute is a curve, fuppofed to be evolved, or opened ; 
and which, in opening, defcribes other curves. 

To conceive its origin and formation, fuppofe a flexible 
thread, wound exactly over the convexity of any curve, 
as ABCG (Plate VI. Analy/is, fis. 1.) and fuppofe the 
thread fixed in G, and every where elfe at liberty, to A. 
Now, beginning to unwind the thread from the point, 
and continuing it te D, and, throughout, keeping it tight 
on the curve furface A BC G, when the thread is become 
quite ftraight, and is only a tangent, F G, to the curve in 
the point G, it is evident the extremity A, in its progrefs 
to F, has defcribed another curve line A DEF. 

Here, the firlt curve A BC G is called the evolute; 
each of its tangents B D, C E, &c. comprehended between 
it and the curve A DEF, called the involute, is called a 
radius of the evolute, or radius ofculi, radius ofculator, or ra- 
dius of curvature, of the curve AD EF, in the reipective 
points D, E, &c. And the circles, whereof the ofculators 
BD, CE, &c. are radii, are called cireuli ofculatores of the 
curve ADEF,in D, E, &c. And, laitly,- the new curve 
refulting from the evolution of the firft.curve begun in A, is 
called the curve of evolution, or. curve defcribed by evolution, 

Evouure, the radius of fae, then, is the part of the thread 
comprized between any point where it is a tangent to the 
evolute, and the correfpondent point where it terminates in 
the new curve. Which appellation, radixs, is the more 
proper, as one may actually confider this part of the thread 
in every ftep it takes, as if it defcribed an are of an infinitely 
fmall circle, making a part of the new curve, which thus con- 
fits of an infinite number of fuch ares, all defcribed from 
different centres, and with different radii, 

Every curve, therefore, may be conceived as formed by 
the evolution of another. And we are to find that, whofe 
evolution formed it ; which amounts to the finding of the 
radius of the evolute in any point ; for, as it is always a 
tangent to the generating curve, it is, properly, no more than 
one of its infinitely {mall parts, or fides, prolonged ; and all 
its fides, whofe pofitions are determined of courfe, are no 
other than the generating curve itfelf. 

The fame thread is alfo called radius curvedinis, or radius 
ofculi, becaufe a circle defcribed hereby, from the centre 
G, is faid to ofculate, or kifs it, as both touching and cutting 
at the fame time, i, e. touching both the infide and the 
out. 

Hence, 1. The evolute BC F ( fg. 35.) is the place i 
q a 
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all the centres of the circles that ofculate the curve A.M, 
deferibed by evolution. 2. When the point B fall on A, 
the radius of curvature, or radius of the evolute, MC, is 
equal to the arc BC; or to theaggregate of A B, and the 
arc BC. 3. Since the element of the are Mm, in tle 
curve deferibed by evolution, is an arc of a circle deferibed 
by the radius CM; the radius of the evolute C M is per- 
pendicular to the curve A M, or to a tangent at the point 
M. 4. Since the radius of the evolute MC is always a 
tangent to the evolute BC F, curves by evclution may 
be defcribed through innumerable points, if only tangents 
be produced_in the feveral points of the evolute, till they 
become equal to their correfpondent ares. 

The finding of the radii of evolutes is a thing of great 
importance in the higher fpeculations of geometry ; and 
even, fometimes, is of ufe in praétice as the inventor of the 
whole theory, Huygens, has fhewn, in applying it to the 
pendulum. (Horol. Ofcill. part 3.). The doétrine of the 
ofcula of evolutes is owing to M. Leibritz, who firit fhewed 
the ule of evolutes in the meafuring: of curves. 

We fhall here fubjoin a brief account of the method of 
finding the radius of the evolute in different kinds of curves 
and equations expreffing the nature of evolutes. 

1. To form a general expreffion for (B EF) the radius of 
the evclute, or of curvature at ary point B in the inve- 
Jute curve ABY, whofe axis is AX, and evolute DE, 

FS: 3: 
With the radius E B defcribe the cireular are B K, which 

will have the fame curvature with the involute curve A B 
at the point B. Draw the radius E K parallel to the axis 
A X, and produce the ordinate B C to L, to which draw 
AN parallel: let the abfcifs A C be = x, the ordinate 
CB = 4, radits EE BorEK=7, KNi=a, andNA 
= 6; thn LE = r—a—x. If the abfcifs x be fuppofed 
to increafe uniformly, and B mto be a tangent at the 
point B; and man be drawn parallel to B C, and BN pa- 
rallel to AX; Ba,n2m, and mB, which are the contempo- 
rary increments of the abfcifs, ordinate, and curve, will be 
as their fluxions refpeCtively ; or B x will be as x, 2m as j, 

and Bm (= Bn? + n m?\3) as + Ps. 

Farther, the triangles Bx m and BL E are fimilar; 
therefore Bninm:: BL: LE,i.e x :p::y tbr — 
a — x3 confequently, rx —ax—xx oy} + bj: the 
fluxion of which equation ({uppofing x imvariable, and 
therefore, the direGtion of the curte A B continually ap- 
proaching towards a parallelifm with its axis, the fluxion of 
yj as negative) is —X=j—yjy —bj 3 and +7 = 

‘6 +yxJ- 
Again, LB: BE:i:nB: Bm, i. @ b+ yin et 

rx 

# 4H \23 therefore b + y = =1, and fubitituting F; a 

this expreffion for 4+ y, the above equation will be- 
rxj 

aa + i : 

=rsjpnexe +pl=ray, Per ec AL PA vIn 

deducing this expreffion, the increment of the ordinate y, 
or the velocity or fluxion with which it flows, is fuppofed 
continually to decreafe, therefore its fecond fluxion is nega- 
tive: but when y increafes with an accelerated motion, its 
fecond fluxion will be affirmative ; and the above expreffion 

a 
p=ege By fubftituting 1 for x, which is inva- 

vie come 4° ++ jy = ; confequently, x°+j°x 4+) 3 

will be 

riable in thefe expreffions, they will become : EM Le cae 

and + . ref{peétively ; the former taking place when~ 

the curve is concave, and the latter when it is convex towards 
the axis, and the fign of j thewing the pofition of the evolute 
and radius of curvature with refpect to the curve and axis. 
By reducing'thefe expreffions from the nature and properties 
of the curve, and always fubilituting 1 forx, we jobtain 
the value of BE, or:the radius, required. The vertical 
diftance or radius, A.D may be eafily obtained by fubtti- 
tuting for x, 1, and for j its, proper value in the expreffion 

for the fubnormal C H, which is evidently 2. E. gr. 

1. To find the radius of curvature at any point B in'the para- 
bola A Y, fis. 4. ; 

Let the parameter be = a, abfcifs AC = x, and ordi- 
nate CB=y-;: then, by the nature of the curve ax = 57’, 
and therefore at=2yj (fee FLuxion), and making += 1, 

a2=2y); anidly i es x, But the fluxion of this 
reel ay sabia 

gil encanto evsnath ie fe as eer ae ee uation w e— y= — 350 JF FS , 

“ é 4 we a re ery he 
2 

being equal to “= 4, we fhall have; by fubititut- 
44x 4% 

: Ee Pa git ia ty 
ing thefe values in the expreffion js for y* and ¥, 

Pur pioee- 
V+ -\" x 4.aslt 3 

x x + )z° 

— Me xaxli = + x 

Pa ea 3 i 
4ax*pax\s_ 4 “rt tee I " 

4x | Gone ot neon te 
3 

4ax gp oe ad Sta Then if a femicircle be 

defcribed through the point B, C2 be bifeGted in H, 
and H r be made equal 2 A C, andr E be a perpendi- 
cular at r, produced till it meetsa line B E, drawn from 
B through H, this line B E will be the radius of cur- 
vature required: for BC*=AC x Ca, 35 E. 3. or 

a=Cn,andC H = }a, and 

Cr=ia+2; andby47 E.1.CH+CB)s=BH, 

ic.i a +ax)3= BH; and by 4 E.6.CH:HB:: 
5 ; rf, Ridin 2+ 42 

Cr: BE;pieata: ge Fas)ps$a+ax:o— 4" 

aqui ual® 
1 @+4ax\z 

aU tax\j2= = 
24 

vertical diftance, or, 72, is in this cafe, putting oF for yy z 

= BE as before. AD the 

and 1 for x, equal to : ; and this likewife appears, by cons — 

fidering; that in the expreflion for the radius when the radius — 
becomes equal to the vertical diftance, the abfcifs x vanifhes, — ‘ | 

Wit 3 ‘ones 
and it becomes a = as ee By 

og aa oe Ai 
E. gr. 2. To find the radius of curvature at any point B 

in the cycloid A B D, jig. 5. -. ; 
Put the radius O F or OD = a, abfcifs AC = x, ordi- 

nate bi 

Sst end 
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nate CB=y, fine 1G=s, andare FG=x. Now 

Bby 355.3.01G=DI'x TFs, that is, s = 2ay—y J 3 
; . ayry 

the fluxion of which equation is s = errs and by 

the nature of the cycloid, arc D G = GB; and there- 
fore, arc F G= GI+.AC,.o A’‘C & arc 
FG — GI, that is, » = = — s = (by fubftituting for 
sits above value)z — 2 ay—y]% 3 and the fluxion of 

2 dears ed “this equation, making # = 1, ist = 3+ 

CF E 

Bus = Alga = (by writing for s its above value), 

3; which, _ fubftituted 

, a 9 

for x, makes the above equation 1 = =F 
; zay—y|? 

+ 

— 4p that is, 1 = BA: =e therefore, y = 
SHA ogss 2ay — yi 

“) E 

—*; and the fluxion of this equation 
S59 

4 (the  fluxion of y being negative), is — y = 
Beet ; 5 : 

ay .207— 7) 
J SN Ls 

¥ yr2ay— ylh 
a ie a a a 
(by writing for y its equal), ee that: fiss 3) = ~ 

Now, by fubftituting Aine for > and = for ys 

ae 
2ay —yr\i 

" I ot ae id 2 x ay 

Dep wage ts ys - 
ara = = 

2ay X 2ay)L 
z. er So aA cig lish Buy Sih 

‘Fadius. of curvature required, 
onflrutlion—Make F H = GB; andthrough the point 
draw the right line BE, making BH = HE = 
rd F G; then will B E, be the radius of curvature at 
point B; for a tangent to the point B is parallel to 
chord DG, and the radius of curvature is always 

erpendicular to the tangent; therefore, becaufe by 31 
t. 3.the 2D GFis right, B E muft be parallel to the 

Gord FG. Now, by4and8E.6.DF:FG::GF: 
=i, or CB, °.-GF=DF x CB = 2ay)%, and 

B=2.2a73,= BE. 
. To form a general expreffion for the radius of curva- 

ture in fpirals, or curves whofe ordinates are referred to a 
fixed or central point : d 

“Let C BY, (fic. 6.) be the curve, C the central point, 
that from which all the ordinates iffue; and B E the 

Tadius of the curvature at the point B, thavis, let the point 
E be fappofed in the evolute curve : conceive Chand Eb 
indefinitely near to C B and EB, that is, let the points 

id} be fuppofed indefinitely near to each other ; and 
uC F and Cf be perpendicular to EB and E 3 refpeét- 
fs then will the points TF -and—r be indefinitely 

arto a coincidence ; and therefore B r and Cr ma 
as equal/to B F and C &. *'Now, if. with the 

. L 

¥(RH);RO= 

ordinate C B as a radius, the little circular arc B n be 
deferibed and confidered as a little right line perpendi- 
cular to C 4, and the increment B é be confidered as 
coinciding with the tangent to the point B, then the 
little right-angled triangle Ba will be fimilar to the 
right-angled triangle B F C; (for 2 CBn= 2 EBS; 
and therefore 2 E Bn being common, the 2 CBF = 
4B; and, confequently, the angles at F and n being 
right, 2 BCF = 2Béu); therefore by 4 E. 6. 1B: 
Bu::CB: BF; that is, (if we put the ordinate C B 
=y Br= x', and nb=y', when, by 47 E.1 Bb 

na . > “ yy 
wil b = x? f2\t x? a) es AMEN cee UL be = x!* + y!?\7,) x'* + y! Vas x ara 

=BFor Br; and BO:bn::BC:CF, that is, 
Sepals ’ 
rm) yl 2 == \C By or C ede 

crement of which is rf; that is, fuppofing x’ to be inva- 

Wy" x OE WE gly x VY ' 
frotdoes 7 3). 

x me Ye 

xh? py VE per ys 

riable) 
x! 2 Te yl 2 — 

hry? + yt + x’? ‘ul ; 

Bei) aera oe = rf. Again, the triangles 

EBband Er f being fimilar, Bb —rf:Bb:: (BE 
== r E, or) rB: BE; that is,. 
alt Ey Ab yy gl? gt 

al 9 V3 ni 
x 

=B E,-or BE = ae Bie Tay 3 which is a ge- 
neral expreffion for the radius of curvature of all curves referred to a fixed or central point, when x/ 
riable. 

Hence, if + be made = 1, the general expreffion for the 

or x is inva- 

; ; aah 
radius of curvature will be =? * 1" + J ''2 i ; CC Da art fore, if we put the equation of the given fpiral into fluxions, making x = 1, and put this fluxional equation 
into fluxions again; and from thence, or from the na- 
ture of the curve, find the values of 3* and j: then, if 
for 7 and ¥ we fubftitute thefe their values in this gene- 
ral expreffion, we fhall have B E the radius éf curvature res 
quired, 5; 

Otherwife. Let A R Bhe the propofed curve, (fir. 7.) 
P the point, or centre, to which its ordinates are referred. 
N OL the evolute, and R O the ray of curvature at R.- Moreover, jet P Hi be perpendicular to RO; and fuppof- 
ing the ordinate P R (y) to become variable by the motion 
ofthe point R along the curve, let the fluxions of A R and | PH (pf), exprefling the celerities of the points R and H 
in directions perpendicular to R O, be denoted by = and’ 
p refpectiyely : the fluxions of quantities being always ay 
the celerities by which the quantities themfelves increafe 
in magnitude. (Ste Prvxion), 

Therefore the celerities of any two points, in aright line 
revolving about a centre, being as the diftances from that 
centre; it follows that p:% ::O0H:O R 3 whence by 
divifion’ (putting RH =v) we have s — 7 

ve H } vp g b ; . . 
Te TH» But pre=yy 

R—p. pr—pp 

Where- 

Peseue 

and : 
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Me 
and therefore RO = esi all ; which, becaufe 

ba A > 
yop =v (and therefore y y — p p = v v) will alfo 

be eee 
vv ov 

E.G. 1. Let the given curve A R (fig. 7.) be the loga- 
rithmic {piral, whofe nature is fuch, that the angle P R Q 
{or R PH) which the ordinate makes with the curve, 1s 
every where the fame. 

Then (denoting the fine of that angle by 4, and the 

radius of the tables by a) we have RH (v) = = » and 

therefore R O (2) = — = 2 ; which being to PR 
v 

(y).in the conftant ratio pee tod, or of P Rto R H, the 
triangles RO P and R PH mutt therefore be fimilar, and 
fo the angle P O H, which the ordinate P O makes with the 
evolute, being every where equal to P RQ, will likewife 
be invariable. Whence it appears that the evolute is alfo a 
logarithmic f{piral, fimilar to the involute ; and that a right 
line drawn from the centre, perpendicular to the ordinate 
of any logarithmic fpiral, will pafs through the centre of 
curvature. 

E.G. 2. To find the radius of curvature at any point B 
the fpiral of Archimedes, C B, &c Jig. 8. 

Put the circumference of the generating circle A F, 

&c.= a, and its radius CA =, ordinate CB=y, arc 

APS =z. Let Cf be fuppofed indefinitely near to CF, 

that is, let the 2 F C f be fuppofed indefinitely {mall ; 

and with the ordinate CB as a radius defcribe the little 

circular arc Ba, which put = x'; alfo put Ff = x! 

Now, by the nature of the curve, a: b::2:y, Or z= 

b 
cphsiiee! see 

Hence, wee al that is, (mak- 
a 

“3, the fluxion of which equacion is % 

the fimilar feGtors C Ban and CFF, 
bx . x 
—, O71 <=—. 

b ° * ay 1: id e 

ing x = 1) =} from which equation we have 

—abs 
—— 

2 Og 

Bs , 
as therefore ie ay and ji = 

— & : : 
(by writing for ;? its value), ay? and if we fubftitute 

eae I 
PAL Sh as 

for j° and jj thefe their values, we fhall have 
a ate 

me A Bb) 

Ol Ss 
= J _ tJ = —BE, the radius of 

Be NBs ay +2ab 
Sean cae ay ay 

curvature fought. 

Conftrudion.—Through the centre C draw the indefinite 
right line H v perpendicular to the ordinate C B; draw 
the tangent TB, perpendicular to which draw BH; 
produce BC to V, making BR = TH and RV 
CH; with BV and BR as radii, defcribe the arcs 
Vv and Rr; drawthe right line v B; and from the in- 
terfeGing point r draw r E parallel to » H; then will 
BE be the radius of curvature at the point B: for, 

CT =2-, that is, by fubftituting =? for z, CT 
é 

, therefore, 

2X 5 and by 8 and 4 E.6. TC: CB:: CBs 

CH, thatis, 5” + y ry iL =cH; therefore T H 

2 ye eg et Mg =BR=Br=Z4—, nd BV= By = 204 

22 and by 47 E 1. HB= BO FCM) f= 

J Pe. a = —: again, by 4 E.6.B0:BH 

2 , ree F 
1d Bir B Ey that inj 25 eee 
ack 2 ’ “H = ye ante 

2 GET, Cee es 
a ay +2 ~~ ay +2ab a 

= BE. 
3. To find an equation that fhall exprefs the nature of 

the evolute of a given involute curve. 

Let PE be the radius of evolution or curvature at an 
point B in the involute curve A B, fig. 9. whofe abfcifs. 
is AC =x, and ordinate CB=y. Parallel to HA 
draw EN; produce BC to L; and equal and parallel 
to CL, draw DN from the vertex of the evolute 
DE; then will the triangles BHC and BEL be 
fimilar: and therefore, by 4 E.6. BH: HC::BE: 

PPE |; 
EL, that is; 2 x x? saa ee eam 

x J * Aa 3 
x APH EL: ad HC:CB:: £4438, that 

. 22 +9 +2 oo ‘ 

tl iy) 1 BL ee eee ele 
x 

are general expreflions for E L and LB, when < is confi- 
dered as invariable, and the fluxion of j as negative. Hence, 

If += 1, and the fluxion of } be negative, the general 

expreffion for B L will be = eae and this multi- 

ue Sa plied by } is 7 x the general expreffion for 

LE. Now, by help of the equation of the given invo- 
lute curve, exterminate }, j?, and j, out of thefe expref- 
fions, and find the vertical diftance A D. Then, if we 
put the abfcifs of the evolute D N = uy, and its ordinate 
NE = v; by help of thefe two equations, x = B L 
BC, and v= AC—AD + LE, we may get the na- 
ture of the evolute curve D E required. 

Note.—If the given involute be convex towards its axis, 
and x and y increafe together, or the fluxiops of x and 7 
be both afhrmative, then the general expreffions for B L 

and LE will ae +7 
Bey 

ly ; wherein the negative fign fhews, that the points L 
and E muft be taken on the concave fide of the involute 
curve, that is, on the other fide of it with regard to x 
and y. 

E. gr. To find the nature of the curve A E P (fg. 10.) 
by whofe evolution the cycloid A BD is deferibed. 

Pot A.C =x, C.B = y. arc ares and O D or 

2ay—-y5 
. 

3 wherefore, BL = 

‘+ 

“2 

3 and # x po refpedtive- 

O F=a;; then by Ex. 2. art. 1. above, = 

a 

J 



p a erate xy 
- 2 ule ae =2y, and LE=j x J a 

Pay —— ee . Bu a2 ay aa.day—y)h. Hence, if 
we put the widetla AN=un, and ordinate NE = 2, 
wehaven (= BL—CB= ) 29 - JH) and v= 

(AC+LE=)x+2,2a4y—y")% that is, (be- 
caufex=2—2ay—yp)i)v=x+2ay—y)h 
or, (writing u for y its equal,) v= = + 24au — v te 
Wherefore, the evolute curve AEP isa cycloid, and 
equal to the given cycloid A BD; for, lt AS =SV 

m= a, then (A N beng =F I,) AT = FG = 2, and 

¥ NT =2au—u)t=I1G; and therefore, AT + 

TN=2+2au—u* 2, that is, AT+TN=NE, 
which is the property of the cycloid; theretore, the 
evolute AEP is a cycloid; and becaule AV=FD, 
therefore the cycloids A E P and A BD are equal. Sze 

; YCLOID. 
~~ Theevolnte of a fpiral, or indeed of any other curve, may 
be defcribed by finding the radii of curvature at feveral 
points in the involute; for then we fhall have as many 

_ points in the evolute, through which if a curve line be 
_ drawn, it will be the evolute fought. 

Wolf. Elem. Math. tom. i. p. 524, feq. or the Infinim. 
Petites of M. le Marquis de ? Hopital. Simpfon’s Flux- 
ions, vol. i. p. 71, &c. And Rowe’s Flaxions, edit. 3. 

1767, chap. vi. and vii. p. 103 —132. 

an evolute, or exceeds it by fome given quantity, all the 
ares of eyolutes may be reétified geometrically, whofe radii 
_ may be exhibited by geometrical conftructions ; whence 
we fee why an arc of a cycloid is double its chord; the 

radius of the eyolute being double the fame, and the evolute 
of a cycloid being itfelf a cycloid, equal and fimilar to the 

_ involute. 
M. Varignon has applied the doétrine of the radius of the 

_ evolute to that of central forces ; fo that having the radius 
_ of the evolute of any curve, one may find the value of the 
central force of a body ; which, moving in that curve, is 

_ found in the fame point where that radius terminates; or 
feciprocally, having the central force given, the radius of 
volute may be determined. Hitt. de l’Acad. Roy. des 
Sciences, an. 1706. 

_ The variation of curvature of the line defcribed by the 
‘olution of a curve, is meafured by the ratio of the radius 

of curvature of the evolute, to the radius of curvature of 
the line defcribed by the evolution. See Maclaurin’s Flux. 

art. 402. prop. 36. : ; 
__Evoture, imperfe. M. Reaumur has given a new kind 
of evolute, under this denomination. Hitherto the mathe- 
“Waticians had only confidered the perpendiculars let fall on 

fe points of the convex fide of the curve; if other lines 
Bot perpendicular were drawn upon the fame points, pro- 

ded they were all drawn under the fame angle, the effect 
would be the fame ; that is, the oblique Jines would all in- 
ferfeé within the curve; and by their interfeétions, form 

‘iofinitely {mall fide of a new curve, whereof they would 
fo many tangents. 

~ This curve would be a fort of evolute,and would have its 
adii; but an imperfeét evolute, fince the radii are not 
wpendicular to the firfl curve. Hift-de Acad. &c. an. 
OQ. 

EVOLUTION, in Geometry, the wnfolding or opening 
a curve, and making it defcribe an évolvent. 
ou. XIII, ’ 

Since the radius of an evolute is either equal to an arc of » 

EVO 

The word evolutia is formed of the prepofition ¢, ont, and 
volvo, I roll, or wind; q. d. an unwinding, or unrolling. 

The equable evolution of the periphery of a circle, or 
other curve, is fuch a gradual approach of the circumference 
to rectitude, as that its parts do all concur, and equally 
evolve, or unbend; fo that the fame line becomes fucceffively 
a lefs are of a reciprocally greater circle, till at la& they 
change into a ftraight line. In the Philofophical Tranf- 
ations, N° 265, a new quadratrix to the circle is found by 
this means, being the curve defcribed by the equable evolu- 
tion of its periphery. ) 

Evotvution, in Algebra, is alfo ufed: for the extra&ion 
of roots out of powers. In which fenfe it flands oppofed 
to involution. See Extraction of roots. 

Evorurion, as relating to Military operations, muft be 
underftood to be founded on the principles of Tactics 
(which fee), and be confidered indifpenfably neceffary to 
the fafety, the progrefs, and the fuccefs ef all bodies of 
men, whether large or {mall. The term is generally ufed 
as {ynonymous with manceuvre, but in ftri€tnels they are by 
no means to be fo accounted ; for an evolution rather relates 

to an open, candid, and undifguifed movement, made either 
for a change of poiition, or for the general purpofes of attack 
and defence ; while a manceuvre applies abftractcdly to de- 
ceptious movements, to feints, and to that kind of trick 
which gives nfe to the faying fo common among us, ‘ I 
have out-maneuvred him.’ Thusthe French, from whom 
we have directly borrowed the term, fay, * un rufé ma- 
neeuvre,” 7.2, a cunning fellow ; and among them a fkilful 
feaman is defignated “ un manceuvrier.”’ 

In every fervice, both in the military and naval depart- 
ments, certain regulations exift which direét, that all candi- 
dates for promotion fhould be acquainted, not fimply with 
the feveral motions of the firelocl:, and the ordinary duties 
of individuals, but with a variety of movements to be made 
by entire battalions, or armies, and by either fingle fhips, 
fquadrons, divilions, or fleets refpectively. It being our in- 
tention to amplify under the head of Tactics, military and 
naval, we fhall in this place confine ourfelves to thofe evolu- 
tions which, forming a part of the Britifh difcipline, ought 
to bethoroughly underftood by every perfon whofe purfuits 
tend towards the goal-af martial celebrity ; and fhould be 
thoroughly underitood by every officer, of whatever rank. 

The following nineteen changes will be fufficient for the 
purpofe, under the remark, that we pre-fuppole a battalion 
to be arranged at clofe order, and all in readiuefs for per- 
forming the required evolutions. 

Lvolution 1. 

{ Form clofe column of Explanation—Vhe column 
g companies behind marches quick, 20 or 30 paces 
So grenadiers. to the mght, and, without S : : ‘ 
Pi Form clofe column of - halting, begins to deploy into 
& < | two companies. line on the rear divifion. The 
g | Face aud march tothe commanding officer of the bat- 
S right. talion gives the word, for each 
6 Deploy on the rear di-  divifion to halt, front. 

L vifion. 
Evolution 2. 

. { Form clofe column of The column marches guicé, 
5 companies in front 30 or 4o paces to the left, 
= of the left. aud, without halting, begins 
* | Form clofe column of to deploy on the front divis 
4 4 two companies. fion, The commanding offi- 
2 | Pace and march tothe cer of the battalion gives the = sy 
5 left. word for each divifion to halt, 
= | Deploy on the front front, 
© divilion, 

4 it Evolution 



EVOLUTION, 

Evoluticn 3. 

(Form clofe column of 
companies on a cen- 
tral company, either 
flank in front, and 
facing to the rear. 

Countermarch of each 
divifion in clofe co- 
Juma. 

5 , Deploy on any central 
L named company. 

Ona central divifion. 

eS 

The clofe column is formed 
facing to the rear. It then 
countermarches each divifion, 
fo as to return to the proper 
frout. In the central deploy- 
ment by companies, the com- 
pasy officers give the words 
refpectively to halt, front. 

Evolution 4. 

*( Wheel back into open 
column of compa- 
nies, the right in 
front. 

March forward 30 or 
4c paces. 

Enter an oblique line 
(the three or four 
leading companies), 
by wheeling fuccef- 

—————_— — 

half-wheel. 
Halt. 
The rearcompanies file 

into column. 
| Wheel up into line. 

Change of pofition in open column 

fively to the left, a_ 

The battalion, thus, at an 
intermediate point, enters an 
alignment, on which it is to 
form. 

Lvolution 5. 

The left company is 
wheeled back till 
parallel with the ori- 
ginal polition. The 
reft of the compa- 
nies wheel into echel- 

lon. 
March to. the rear. 
Form on the left com- 

pany. 

A -s 

Wing thrown back. 
on 

The whole companiés wheel 
back at the fame time; the 
left company twice the num- 
ber of paces that the others 
do. Should it be necellary 
for the fubfequent movements, 
the line may retire 50 or 6o 
paces, and then front. 

Evolution 6. 

¢ Wheel back into open 
column, the right in 
front. 

Countermarch compa- 
nies by files. 

March in column 30 
! or 40 paces. 
| Head divifion halts 

clofe to the head of 
column. 

Form fguare, and pre- 
pare for firing. 

Re-form in clofe co- 
lumn. 

Open out to open co- 
lumn from the rear, 
and halt. 

Change head of co- 
lumn, by the coun- 

1 termarch of compa- 
| nies, from the rear 
! to the front. 
ea moves on and 

Countermarch, and change of pofition. 

ns 

halts. 
Wheel up into line. 

_ After the countermarch by 
files, the column ftands with 
its left infront. The column 
clofes in quick time. The 
{quare is formed, and clofe co- 
lumn re-formed. The column 
opens out in quick time from 
its rear divifion, and halts. 
The countermarch by compa- 
nies, from therear to the front, 
is in ordinary time. When the 
line is formed, it is then con- 
fiderably to the reviewing ge- 
neral’s right, and with its rear 
to him. 

} 

Evolution 7. 

on the centre of the 
Countermarch by files 

battalion. 

This brings back the battae 
lion to its original front, 

Evolution 8. 

{ Form open column be- 
hind the left com- 
pany, which is put 
in march when the 
third company has 
taken its place in co- 
lumn, 

The right fub-divifions 
double, 

The column halts, and 
pivots are corrected. 

Wheel up into line. 
March in open column. 

ee SS eee 

co 

The companies that are fil- 
ing incline towards the head 
of the column; fucceffively 
front. at their wheeling di- 
ftances, afcertained as ufual by 
their ferjeants; take up the 
ordinary ftep, and follow in 
open column. .When the co- 
lumn is marching fteadily, the 
whole fub-divifions double at 
once, at one command, and 
again move up at another; 

. Evolution g. 

( Wheel back into open 
column, the left in 
front. 

The third company is 
wheeled back, the 
Sth of a circle, and 
each of the others 
3-16ths of the circle. 

Form line on the third 
compairy by the 
echellon-march. 

a 

Echellonchangeof pofition. - 

The line is thus formed obs 
lique, from open column, on 
central company, by th 
echellon-march,. : 

Evolution 10. 

Sap ‘3 | The left company is 
‘a wheeled up the 8th 
re 3 of a circle, and each 
So \  oftheothers 1-1 6th. 
%,| Form line by the 
a echellon-march. 

ol 

The line thus changes po- 
fition to the front, on the left 
company, by the echellon- 
march. ‘ 

Evolution 11T- 

f The battalion faces to 
the right. 

& | March in file 50 or 60 
& paces. 

“B, | Halts. ' 
Ss d Wheels up into line, 
q | except the light 
£9 ~company,which files 
s quickly to the right, 
Qo and forms behind the 

l colours. 

The column of companies: 
is formed by the rear men of 
each moving up quickly to 
the left of their leaders,, and 
of each other: the officers 
move to pivot flanks, and pi- 
vots are inftantly correGed. 
The column halts when the 
colours are oppofite to the 
general. . 

7 

Evolution 12. 

( The battalion retires 
| (50 paces). 
Halts; fronts. 
Fire twice by compa- 

nies from centre to 
flanks, 

-& | Retire by alternate 
J companies in two 

lines (250 paces, 
each retreat about 
50 paces. ) 

Form line. 
Retire in line (50 

paces). 
Halt ; tront. 

Retreat in line. 

The light company, being 
previoufly fubdivided and pre- 
pared, aéts in the retreat by 
alternate companies, filling up, 
or at leaft occupying the in- 
tervals in the firft line, and ree 
tiring with it to the fecond, in 
which it continues to fet in 
like manner, and thus alter- 
nately. When the line halt 
and fronts, it refumes its p 
on the left. ; 

pe | 
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{ Companies make a half 
wheel to the right. 

March in echellon, 
(250 paces. ) 

Wheel back on the 
march into parallel 
line. 

Forward (100 paces.) 
| Halt. 

| Fire thrice by compa- 
nies, from flanks to 
centre. D March to flank in echelfon. 

be formed shree deep. ] 

Form [quare. 
ij March the fquare by 

the left. 
| Angle of the front 

face (52 paces.) 
Halt ; form fquare. 
March {quare by the 

left fece. 

Halt ; form fquare. 
March fquare by the 

rear face. 
Halt ; form fquare. 
Fire in {quare by com- 

panies. 
(Form the line. 

“ 

in the fqu 

SSS ements 

Move 

paces. ) 
File by 

from 
right. 

Halt in open column, 
the right in front. 

Wheel up into line. | \ 

L 

3 ( Advance in line (50 
{ aces. 
File from the right of 

companies to the 
* front (50 paces. ) 

1 Halt in open column, 
the left in front. 

Wheel up into line. 
Advance in line (50 

paces.) 
Advance by alternate 

half battalions, and 
fire four times. 

companies 

[ Retire in line (100 

| the proper 

ing to the rear, 

nd fil 

’Retiring,a 
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Evolution 13, 

At the ward “ wheel back 
intoline,’’ the pivot flanks mark 
time, and the divifions wheel 
back in ordinary time. At 
the proper inftant, when the 
battalion is formed, the com- 
mander gives the word “ For- 
ward,’”’ for the whole to ad- 
vance by the colours, and to 
correct any irregularity there 
may be in the battalion. 

[ Hitherto the battalion may have been two deep, but if 
its companies can mutter/ten files each, the corps may now 

Evolution 14, : 

The fquare is formed by the 
echellon march of companies, 
After the ‘march by the left 
face, the fquare is formed 
when oppofite the general. 
The line is formed by the 
“echellon wheel-up, and march 
of companies. When theorder 
is given to form line, the light 
company marches quickly, 
and places itfelf two deep, and 
in two divifions, ten or twelve 
paces behind the two centre 
companies. 

Evolution 15. 
When the line has paffed 

the light company twenty 
paces, that ccmpany extends 
to cover the centre of the 
battalion, and follows at 50 
or 60 paces diftance; and 
when the column halts to form, 
the light company paffes 
quickly through and beyond 

_it. Thecompanies file quickly 
to the rear. 

The battalion forms line 
at the extremity of its ground; 
the light company 30 paces in 
its rear. 

Lyvolution 16. 

Before the line advances» 
the light company quickly 
forms, extended 30 paces be- 
fore the centre, aud preferves 
that diftance in advancing. 
When the column halts to 
form, the light company pafles 
quickly to the rear, and affem- 

les half of it behind each 
flank, then moves relatively 
with the flank-companies, till 
after the charge of bayonets. 
The alternate half-battalions 
fire, the two firft ranke ftand- 
big 

EVO 

Evolution +7. 

(orm line. Advance After the volley, bayonets 
, 

are ported; the battalion 
advances firm by the centre 
at the quick flep, and at the 
word © Halt,” the front rank 
comes down to the charging 
pofition. The word “ Prime 
and Load” is then given, and 
the light company, ifluing 
from behind the flanks, purfue, 
return, and affemble, and join 
on the left of the battalion. 

Evolution 18. 

heels in line (ioo The whole battalion being 
paces. ) aflembled, the alternate half- 

| Retire by alternate battalions fire, the two front 
half battalions. ranks ftauding, 

Fire four times. 
Retire in line (100 

| _ paces, or more. ) 
{ Halt. Front. 

(50 paces. ) 
Fire volley. Advance 

(59 paces. ) 
Fire volley. Charge 

bayonets (50 paces.) 
Halt. Load. ee 

Charge and purfuit. 

23 

Retiring in line. 

Evolution 19. 

Advance in line (100 In the vollies the front 
paces. ) rank kneels. 

Balt. The mufic may occafionally 
| Fire two vollies, play, and the drums roll, as 
Port arms at the laft the line advances. 

| one, and half cock. The mufic will play while 
4 Open ranks, advancing at open ranks. 
| Advance within 50 

paces os reviewing 
reneral, 

Halt. 
{ General falute. 

We have felected this portion of the difcipline ordered 
for the Britifh army, becaule it comprizes fufficient changes 
to give our readers a correét idea of what are termed evo/u- 
tions. hele are fo contrived as to-be performed ona very 
moderate extent of grounds; each evolution ferving to correct 
any obliquity, or lateral change of pofition, and confining 
the regiment within certain limits. 

It may be proper to remark, that though the foregoing 
relate in this inftance to a fingle regiment under review’, the 
whole of the charges may be confidered as reprefenting thofe 
made by a large army; the feveral companies being the repre- 
fentatives of regiments, or of larger bodies. Ses BATTarion. 

Fa. Holte, a Jefuit, in 1697, printed a Treatife on Naval 
Evolutions, in folio. By naval evolutions he means the mo- 
tions made by a fleet, {quadron, or naval armament, in order 
to put themfelves in a proper difpofition for attacking the 
enemy, or defending themlelves with the molt advantage, 
See Tactics. 
EVOLVULUS, in Botany, from evalvo, to roll out or 

unfold, in oppofition to Convelvulus, with which the prefent 
eae agrees in habit, except in not having a convoluted 
ftem. Linn. Gen. 152. Schreb. 204. Willd. Sp. Pl. v. 1. 
1516. Juff. 134. Clafsand order, Pentandria Tetragynia. 
Nat, Ord. Campanacee, Linn. Convolvuli, Juff. 

Gen. Ch. Ca/. Perianth inferior, of five lanceolate, acute, 
permanent fegments. Cor. of one petal, regular, wheel-fhaped, 
plaited, flightly five-cleft. Svam. Filaments five, capillary, 
{preading, almoft as long as the corolla; anthers rather ob- 
Jong. Piff, Germen fuperior, nearly globular ; flyles four, 
capillary, fpreading, the length of the ftamens; ftigmas 

4H2 fimple 

Advance in line and falute. 

/ 
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fimple. Peric. Capfule nearly globular, of four cells and 
fon valves. Seeds folitary, roundifh, angular on the inner 
ide. 

Eff. Ch. Calyx of five leaves. Corolla five-cleft, wheel- 
fhaped. Capfule fuperior, of four cells. Seeds folitary, 

Willdenow has feven fpecies, five of which were known 
to Linnzus. Among the latter is Z, /inifolius, Linn. Sp. 
Pl. 392. (Convolvulus linifolius; Am. Acad, v. 4. 
306. Syft. Nat. ed. 10. v. 2.923. Brown. Jam. t. ro. f.2.) 
whence he informs us he derived the above generic character, 
having the plant alive under his own infpection. It isa 
{mall inconfpicuous annual, with flender, ftraight, fpreading 
items; narrow, lanceolate, hairy leaves; and little, blue, 
axillary flowers ; native of low ground in Jamaica. 

The other fpecies have rounder leaves, but otherwife 
agree very much with the above. ‘hey grow in the Eaft 
or Welt Indies, and are annuals of humble growth, and no 
confpicuous. attractions, being inferior in beauty to the 
meaneft {pecies of Convolvulus. 
__E. tridendatus, Linn. Sp. Pl. 392, is now returned to 
Convolvulus, fee that genus, fp. 19. 
EUONYMUS, svewyo: of Theophraftns, fo called by 

antiphrafis, from evapo, having a good name, becaufe the 

plant was izfumous for its flrong feetid fmell, and its poi- 
fonous quality to cattle. Spindle-tree. Linn. Gen. 107. 
Schreb. 148. Willd. Sp. Pl. v. 1. 1130. Jul. 377. Gertn. 
t. 113. Clafs.and order, Pentandria Monogynia. Nat. Ord. 
Dumofe, Linn. Rhamai, Soff. 

Gen. Ch. Cal. Perianth inferior, flat, in four or five deep, 
equal, roundifh, concave fegments. Cor, Petals four or five, 
ovate-oblong, flat, fpreading, longer than the calyx. 
Stam. Filaments four or five, awl-fhaped, erect, fhorter 
than the petals, inferted, alternately with them, into a 
glandular receptacle; anthers two-lobed. Pi/. Germen 
fuperior, pointed; ftyle fhort, fimple; ftigma obtufe. 
Peric. Capfule fucculent, coloured, depreffed, with four or 
five angles, and as many cells and valves. Seeds folitary, 
ovate, each wrapped up ina pulpy arillus. 

Ef. Ch. Calyx flat. Petals five. Capfule fuperior, 
five-fided, coloured, of five cells and five valves. Seeds in a 

pulpy covering. 
A genus of extra-tropical fhrubs, the produce of Europe, 

North America and Japan. Willdenow has feven fpecies. 
They are deflitute of hairinefs, and have oppofite branches 
and leaves; the latter fimple, deciduous, more or lefs ellip- 
tical, entire or toothed, with fearcely any ftipulas. Flow- 
ers ofa dull or greenifh hue, in axillary forked panicles, not 
ornamental. Fruit much more confpicnous and often very 
beautiful, on account of the pink, waxy hue of the capfule, 
varying occafionally to white, and orange coverings of the 
feeds. 

£. Tobira. Thunb. Jap. 99. (Tobira; Kempf. Am. 
Exot. 796, cum ic.), a native of Japan, has terminal flow- 
ers, and in many other refpes feems not perfectly to accord 
with this genus. 

E. europaus. Sm. FI. Brit. 262. Engl. Bot. t. 362 ; and 
E. verrucofus, Jacq. Auttr. t. 49; allo £. latrfolius, Jacq. 
Auttr. t. 239; are good examples of it. Linneus con- 
founded theia together as varieties, but Scopoli, and after- 
wards. Jacquin, have well diftinguifhed them. The laft 
{pecies in particular is very remarkable for its warty bran- 
ches, Slender habit, reddifh flowers, and {mall pale capfules, 
out of which the black feeds, partially clothed with their 
Scarlet arillus, hang by flender threads. The wood of ail 
of them is tough, and ufed for fkewers and fpindles. It 

Id be cut in the fummer. The fruit ferves in many 
places to decorate churches and ruftic kitchens at Chrifimas- 
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time. It is reported to be dangeroufly emetic and purgae 
tive. 

Evonymus, in Gardening, comprehends plants of the 
hardy flowering fhrubby kind, of which the fpecies culti- 
vated are, the common {pindle-tree (Z. europaeus) ; the wart- 
ed {pindle-tree (£. verruco/us) ; the purple-flowered fpindle- 
tree (£2. atropurpureus) ; the ever-green fpindle-tree (Z, 
a ib 3 and the broad-leaved fpindle-tree (Z. latifos 
ius. 
The evergreen fort of fpindle tree has a variety with va- 

riegated leaves. : 
Method of Culiure.—All the four more common forts may 

be propagated either by feeds, layers, or cuttings of the 
young fhoots ; but the evergreen kind requires a different 
method. 

In the firlt mode, the feeds fhould be fown in the cltmps 
or borders in the early autumn, covering them well in: 
In the following autumn the plants fhould be removed, and 
fet out in nurfery rows, being kept well cleared from weeds 
during the fummer. After two or three years growth in 
this fituation, they will be fit to plant out for goed, in pro- 
ner fituations. 
With refpe& to the young fhoots, they may be laid down 

in the autumn, a flit being made at the joint placed the deep- 
eft in the ground. In the following autumn they will be 
well rooted, and may be taken off and planted ont in the 
manner of the feedling plants. 

The cuttings fhould be made eight or ten inches in length, 
and planted in a fhady border in the autumn. When they 
have ftruck full root, they fhould be carefully removed, and 
managed as thofe raifed from the feed. : 

But the two laft methods, and thofe of budding and 
grafting, are the only ones by which the green variety can 
be continued with certainty and fuccefs. : 

With regard to the laft fpecies, it is beft increafed by lay- 
ing down the young branches after being tongued in the au- 
tumn, managing them afterwardsin the fame manner as the 
others. 

Thefe plants are fufficiently hardy to bear the open air, 
when planted in warm fheltered fituations. 

They are all very ornamental plants; the four common 
forts producing a fine effect by their berry-like feeds, and 
the laft fort but one by its evergreen leaves ; the chief ob- 
jeCtion to the former kinds being their great aptitude to 
have their leaves compleatly eaten up by the caterpillars 
foon after they are fully expanded. 
EVORA, or Ervora, anciently Edora, in Gencraphy, 

an ancient, walled and fortified, large but not he 
city of Portugal, the capital of the province of Alentejo, 
andau archbifhop’s fee, fituated on a gentle eminence ina 
fruitful plain, furrounded by hills, near the centre of the 
province ; 65 miles E. Lifbon. The ftreets are narrow, 
crooked, and full of angles. 1t has no trade or manufac- 
tures; but contains five parifh churches, twenty-three re 
ligious houfes, and about twelve thoufand inhabitants. The 
cathedral and other buildings are high and in the Gothic 
ftyle. This city isfaid to have been founded by the Phe- 
nicians, and walled round by Sertorius, who fupplied the 
town with water by means of a beautiful aqueduct, (fince 
entirely rebuilt by John III.,) and who, after having res 
fided there for a confiderable tire, was buried, as tradition 
reports, in this place. Julius Cafar conflituted it a muni- 
cipium, and named it Liberalitas Julia. It was taken by 
the Moors in the year 715, and retaken by the Chritti 
under Giraldo, whofe heroic conduét is celebrated by 
moens in his Lufiad, in 1166, and then reduced eed ! 
dominion of Alphonfo Henriques. In 1540 it was ere 
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into an archiepifcopal fee by pope Paul IIT.; and the firft 
prelate founded an univerfity, now fallen into decay. In 
this city are the remains of a temple of Diana, 7 pillars of 
which are ftanding, of the Corinthian order, connected by a 
plafter-wall. This edifice, at firft a pagan place of wor- 
fhip, was converted into a Moorifh mofque, and is now the 

| butchers fhambles.. There are many other Roman veltiges, 
_  inferiptions, &c. particularly in the great fquare, which in- 
' dicate the antiquity of this place. Its fortifications are 12 

; baftions, and two demi-baitions, and a caftle in ruins. On 
5 the north fide of Evora the hills rife, being round the town 

adorned with gardens, and on their fummits with evergreen 
oaks. The road from hence to Montemor o novo, which 

~ lies at the diftance of five leagues, pales over granite hills, 
_ partly covered with corn fields, and partly with fine 
+ woody or evergreen oaks aud paftures. N. lat. 38° 30!. 
| Wz. long. 7° 42'. 
: EVORAMONTE, a town of Portugal, in the pro- 

vine of Alentejo, feated ona rock, and containing about 

>  8ooinhabitants; 15 miles N.E. of Evora. N. lat. 38° 42/. 
W. long. 7° 31. 
EVORIA, atown of European Turkey in Livadia; 

24. miles N. of Lepanto. 
_ EUOSMA, in Botany, from svozuoc, /zvert-fmelling, be- 
caufe the flowers have the fcent of hawthorn-bloffoms. 

-  Jackfon in Andr. Repof.t. 520. Clafs and Order, Pen- 
_ tandria Monogynia. Nat. Ord. Rotacee, Linn. Gentiane, 
- Juil. m 

Gen. Ch. Ca/. Perianth inferior, in five deep, obovate, 
concave, equal, permanent fegments. Cor. of one petal, 
bell-fhaped ; tube dilated, as long as the calyx, pervious ; 
limb in five broad, fhort; obtufe, fpreading lobes. Sram. 
Filaments five, awl-fhaped, fhorter than the tube, inferted 
into its lower part, alternate with the lobes of the limb ; 
anthers. incumbent, roundifh, compreffed. Pi/. Germen 
fuperior, oval, two lobed ; ftyle very fhort and thick ; 
flizma capitate, four-lobed, on a level with the anthers. 
Peric. Capfule ovate, pointed, with a longitudinal furrow 
oneach fide, {welling irregularly from the proje¢tion of the 
feeds, of two valves, whole inflexed edges divide it into two 
cells ; receptacles one in each cell, linear, triangular, paral- 
Tel to.the valves and clofe te the partitions. Seeds five or 

_ fix ineach cell, in two rows, oyal, flattened on the inner fide, 
all over rough with minute tubercles. 

d Eff. Ch. Calyx deeply five-cleft. Corolla bell-fhaped, 
_ with a five-cleft border. Stigma four-lobed. Capfule fu- 
_ perior, with two furrows and two cells, burfting at the 

top. Sceds feveral, oval, rough, affixed toa triangular re- 
__ ceptacle. 
t 1. E. albiflora. Andr. Repof. t. 520. Native of New 
South Wales, in the country near Port Jackfon, from 
_ whence fpecimens and feeds were long ago fent by Dr. 
_ White. It is fuid to bear our winters in the open ground, 
_ flowering in April. Stem fhrubby, with numerous, oppo- 
 fite, flender, fquare, leafy, flightly downy branches. 

Leaves oppofite, on fhort italks, lanceolate, acute, entire, 
{mooth ; thining and deep green above ; paler, opaque, and 

_ fomewhat glaucous beneath. Stipulas {mall, briltle-thaped, 
ip pairs at the bafe of each footftalk, fomewhat hairy. 
 Flewers in denfe, axillary, braéteated panicles, much 
_ fhorter than the leaves ; {now-white, fmail, but copious, and 
_ very fragrant. Cap/ules about a quarter of an inch long, 
 obtufe, rugged, tipped with the fhort permanent ftyle. 

The chara¢ters above given will, we believe, diftinguith 
_ this genus from Lxacum, to which it is mott allied of any 
~ inthefame natural order. Seg Exacum. : 

_  EVOVA, a barbarous word, fays Rouffean, formed of 

Pe. 
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the fix vowels, which begin the fyllables of the words 
Jeculorum amen, and which is only ufed in canto fermo. It 
is from the letters of this word that the tone is found in 
the pfalms and antiphonaria of the Reman catholic church, 
and the notes by which the verfes of the pfalms and can- 
ticles mult be terminated. 

The evove always begins by the dominant of the mode 
and ends upon the final. 
EVOUTS, in Geograph}, a {mall ifland in the Southern 

Pacific ocean; 15 miles S. from Terra del Fuego. S, lat. 
55.33. W. long. 67° 36’. 
EUPAREA, in Botany, wragsiz, having beautiful cheeks, 

in allufion probably to the fearlet colour of the flowers, 
faid to refemble Anagallis arvenfis. Grertn. v. 1.230. t. 50. 
Schreb. 156. Willd. Sp. Pl. vy. 1.1183. Mart. Mill. 
Did. v.2. Clafs and order, Pentandria Monogynia. Nat. 
Ord. Lyfimachia, Juff. 

Gen. Ch. Ca/. Perianth inferior, of five lanceolate, 
acute leaves. Cor. Petals from five to twelve, lanceolate, 
{preading, longer than the calyx. Stam. Filaments five ; 
anthers. Pz/?. Germen roundifh, fuperior; fyle briftle- 
fhaped, long; ftigma fimple. Peric. Berzy dry, globofe, 
crowned with the permanent ftyle, of one cell. OeSeeiond. 
merous, roundifh, imall, affixed to a globofe, fungous, cen- 
tral receptacle. 

Eff. Ch. Calyx of five leaves. Petals from five to twelve. 
Berry fuperior, dry, of one cell, with many feeds. Re- 
ceptacle globofe. 

E. amena is the only known fpecies, gathered in New 
Holland by fir Jofeph Banks and Dr. Solander. Gertner 
defcribes it as a procumbent plant, refembling Lyfimachia 
nummularia, but about one-fourth its fize. Flowers of 
the colour of the Scarlet Pimpernel. He adds that “ the 
feed-veflel, which-ever way prefled, wou!d not open by re- 
gular valves, fo that it is very nearly allied to Tricntalis.”? 
Indeed his figures betray the very clofe affinity, even the 
identity of thefe two genera, except that one is defcribed 
as polypetalous, the other monopetalous, and that the fta- 
mens of Euparea are not {aid to equal the petals in number, 
when the latter are more than five. 
EUPATORIA, formerly Kostor, or Gofleve, in 

Geography, a town and diftrict of Ruffia, in the province of 
Taurida or Crim Tartary, near the Black fea, N. lat. 45° 
40!. E. long. 33° 14". 

Euraroria, or Pompetopolis, in Ancient Geography, 
Abkmefchid, a town in the N.W. part of the Tauris Cher- 
fonefus. 

Evratorts, Amid, a town of the kingdom of Pontus, 
fituated in the gulf of Amifa, and contiguous to a town 
of the fame name. Mithridates Eupator is faid to have 
built it, and to have given it his name. 
EUPATORIUM, in Botany, evrelupov of Diofcorides, 

from Mithridates, furnamed Eupator, who is reported to 
have brought this plant into ufe as a counter-poifon. Linn. 
Gen. 413. Schreb. 546. Willd. Sp. Pl.v. 3. 1748. 
Sm. Fl. Brit. 859. Mart. Mill. Dié&. v. 2. Juff. 178. 
Gartn. t. 166. Clafs and order, Syngenefia Polygamia- 
equalis. Nat. Ord. Compofite difcoidea, Linn. Corym- 

bifere, Jufl. f 
Gen. Ch. Common Calyx oblong, imbricated; feales 

linear-lanceolate, erect, unequal, unarmed. Cor. compound, 
uniform, difcoid; florets all uniform, perfeét, fertile, mono- 
petalous, funnel-fhaped, with a regular, five clest, {preading 
border. Stam. Filaments five, capillary, very {hort; anthers 
united into a cylindrical tube.  Pif. Germen minute ; 
ftyle thread-fhaped, very long, cloven down as far as the 
top of the anthers, flraight; ftigmas flender, bluntish; 
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flraight. ‘Peric. none, except the permanent calyx. | Seeds 
folitary, oblong, angular; down long, rough, or feathery, 
Recept. naked. 

Eff. Ch. Receptacle naked. Down rough or feathery, 
Calyx imbricated, oblong. Style prominent, cloven half 
way down, divaricated. 
A large genus, chiefly, though not entirely, American. 

The roots ave perennial. Stem fslndibties fhrubby. ZLieaves 
-oppolite, moftly fimple, and "flrongly ferrated. Flowers 
corymbole, terminal, numerous, white, blueith, or reddifh. 
Whole plant, roughifh, bitter, or aromatic. Willdenow 
has ‘74 {pecies. . 

E. cannabinum, Eng]. Bot. t. 428, fingular for having 

fingered leaves, which indeed are fumetimes found undi- 

vided, is the only Britih fpecies. It grows in. watery 

places about the banks of rivers, or in mountainous boggy 
thickets, where it with us fupplies the place of the Swils 
Cacalia alpina, which tts pink flowers fomewhat refemble. 

Several of the American fpecies are efteemed in that 
country, on account of their aromatic and tonic qualities, 

and known by the name of Fever root, or Fever weed. 

Among thefe, we believe, are E. /efilifolium, perfoltatum, 
and avomaticum, but we waat further information on this 

fubject. 
E. Aya-pana, Venten. Jard. de Ja Malmaifon, t. 3-2 na- 

tive of the banks of the river of the Amazons, is faid'to be 

¢ an excellent fudorific and zlexipharmic 3” partaking there- 
fore, no doubt, of the virtues of the above-mentioned {pecies. 

Its aves ave lanceolate, nearly entire, and not accurately 
oppofite. The flowers are purplifh. 

E. zeylenicum, Linn. Sp. Pl. 1172, has decidedly alter- 
nate leaves, fo as to have raifed a doubt in the mind of Lin- 

aveus whether it could belong to this genus; yet its fructi- 
fication feems altogether like the generality of the fpecies. 
EUPEGIUM, in Ancient Geography, a town of Greece, 

in the Peloponnefus. 
EUPEN, or Orren, in Geography, a town of France, 

in the department of the Ourthe, and chief place of a can- 
ton in the diftriG of Malmedy; 4 miles E.N.E. of Lim- 
burg. The place contains 6,749, and the canton 12,616 

‘Inhabitants, on.a territorial extent of 1024 kiliometres and 
feven communcs. Here isa confiderable manufacture of 
eloth. : 
EUPETALOS, in Natural Hiftory, the name of a gem 

defcribed by the ancieats as famous for its variety of colours. 
Pliny, lib. xxxii. cap. 10. tells us, that it fhewed at once 
blue, fire-colcur, red-lead colour, and yellow. It feems to 
have been the opal, and that Pliny’s defcription of it in 
this place was taken from fome author he did not perfedly 
underfiand, as js the cafe in many of his accounts from the 
Greeks. 
EUPHASEE, in Geography, the ancient name of Hi- 

waffee river in Teneffee, N. America; alfo the name of an 
Indian tewn on its S.W. bank, 28 miles from its mouth, 
See Hiwassee. ‘ 
EUPHEMISMUS, Evtnuizpos, of <v, well, and Ons, [ 

Speak, ix Rhetoric, a figure which exprefles things in them- 
Lives difagreeable and fhocking, by terms implying the 
contrary quality ; that is, the Pontus, or Black fea, having 
the epithet of af:o:, (i.e. inho/pitable) given it on account 
of the favage eruelty of thofe who inhabited the neigh- 
Douring countries ; this name, by euphemifm, was changed 
into that of Euxinus. Thue Gvid, Trift, lib. iii. eleg.i 3: 

« um me terrarum pars pene noviffima Ponti 
Evxinus falfo nomine diftus habet.”’ 

Jn which enfe it only makes a ipecies of irony. But every 
ewphemifm is not irony; for we fometimes ufe improper 
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and foft terms in the fame fenfe with the proper and ha 
See Voff. Rhet. lib. iv. cap. 186, feq. F Bs : 
EUPHIEMIUS, in Biography, {ucceeded to the high 

dignity of patriarch of Conftantinople in the year 490. 
He was vealgully attached to the doétrines of the Catholic 
church, of which he gave proof by ftriking out from the 
lifts of perfons in communion with the chute the name of 
Peter Mongus, patiiarch of Alexandria, becaufe that pre- 
late had pronounced an anathema againft the council of 
Chalcedon. This circurm{lance produced a ‘violent fehifm 
between the two patriarchs, who convéned their refpective 
fynods, in which they mutually procured excommunications 
of each other to be iffued. In the year 491, on the death 
of Zeno, when Anaffafius was taking meafares to fecure 
the imperial throne, Euphemius warmly oppofed him, on 
account of his known Arian principles, and when he found 
his oppofition fruitlefs, he refufed to crown the new empe- 
ror till he had delivered to him a written confeflion of or- 
thodox faith, and engaged under his hand, and by the 
fatty of an oath, to maintain the principles of the Ca. 
tholie doGtrine, as eftablifhed by the council of Chalcedon, 
Iu the year 493, Theodoric, having become mafter of Italy, 
fent ambaffadors to Anattafius to treat for peace, to which 
Euphemius was thought to be the chief obltacle. Ina 
fhort time afterwards \ Anaftafius having confidentially in- 
formed the patriarch of his defire to terminate in an honour- 
able manner the war in which he was engaged ‘with the 
Ifaurians, Euphemius betrayed his fecret to the patrician 
John, the father-in-law of Athenodorus, one of the chiefs 
of the Ifaurians. The emperor was made acquainted with 
the patriareh’s condué}, and laid the cafe before an affembly 
of bifhops, who were convened at Conftantinople in the 
year 495, and by his influence with them, obtained a de- 
cree that Euphemius fhould be depofed, and ‘cut off from 
the communion of the church. He afterwards obtained a 
fentence of banifhmeut againft Euphemiusy; who died at 
Ancyra in-the year 515. Moreri. ¢ ARIES. S 
EUPHON, in Acoufics, a mufical ioftrument lately 

contrived by Dr. Chladni of Wittemberg, who, in con- 
fequence of a variety of experiments on the longitudinal 
vibrations of elaltic bedies, conftru@ed this inftrument, fo 
called from its pleafant found; which confills of glafs tubes 
difpofed in a proper frame, and expreffing their founds by 
being rubbed longitudinally. The euphon has fome 
refemblance toa {mall writing defk. When opened, the 
glafs tubes, of the thicknefs of the barrel of a quill, and 
about 16 inches Jong, are feen in an horizontal pefition. 
They are wetted with water by a fponge, and ftroked with 
the wet fingers in the direction of their length, fo that the 
increafe of the tone depends merely on the ftronger or 
weaker preflure, and the flower or quicker movement of the 
fingers. ‘The number of tubes is 42.9 Iaethe ‘back part 
there is a perpendicular founding-beard ‘divided in the 
middle, through which the tubes pafs. From this ‘con. 
firuétion it appears, that the euphon fhould fot be confi. — 
dered as an altered or improved harmonica, (See Armo. 
nica), but as a totally new and different inftrament. In — 
regard to {weetuefs of found, it approaches very near to 
the harmonica ; but it pofleffes feveral advantages, peculiar : 
to itfelf. It is fimpler, with regard both to its con- — 
firugtion and the movement neceflary for producing the 
found, as neither tuning nor ‘ftamping is required, but 
merely the movement of the finger. It produces its found 
more fpeedily ; fo that as foon as it is touched you may 
have the tone as full as the inftrument is ‘capable of rene 
dering it; wheréas in the barmonica, the tones, “are 
larly the lower ones, muft be made to increafe gradually. 

ba 

- 



ZU Pp 
Tt. has alfo greater diftingtnefs in quick paffages, becaufe 
the tones do not refound fo long as in the harmonica, where 
the found of one low tone is often heard when you with 
only to hear the following tone. The unifon is purer than 
is generally the cafe in the harmonica, where it 1s difficult 
to ie perfect glaffes, which in every part give like tones 
with mathematical exaGinefs. It is however as difficult to 
be tuned asthe harmonica, It does not affect the nerves of 
the performer ; for a perfon fcarcely feels a weak agitation 
in the fingers ; whereas in the harmonica, particularly in 
concords of the lower notes, the agitation extends to the 
arms and even through the whole body of the performer, 
This inftrument is Iefs expentive than the harmonica; whea 
one of the tubes breaks, or any other part is deranged, it 
ean foon be repaired, and at very little expence: whereas, 
when one of the glaffes of the harmonica breaks, it requires 
much time and is very difficult to procure another capable 
of giving the fame tone as the former, and which wiil 
correfpond fufficiently with the feries of the reft. For an 
account of the experiments that led the author to the ccn- 
firuGion of this infirument, and of the various flages of his 
progrefs in the improvement of it, we refer tothe Philofo- 
phical Magazine, vol. ii. p. 391, &c. - 
EUPHONIC Accent. See Accent. 
EUPHONY, in Elocution and Compofilion, that {weet 

or plealing quality in the fucceflive founds of language, 
which refults from happy combinations of the enunciative 
elements, fuch efpecially as, though effentially different in 
their charaGteriftic powers, melt eafily into each other fo as 
to preferye an uninterrupted flow of utterance through the 
refpective members of a fentence, without labour to the 
fpeaker, or offence to the hearer. The word is formed of 
w, bene, well, and dun, vox, voice. Quintilian calls ew- 
phonia, vocaliias; Scaliger, facilis pronunciatio. Thetnoft 
obvious rule with refpect to euphonic compofition is that a 
due mixture fhould be made of confonants and vowels; and 
the principle of this rule may be at once explaiaed and illuf- 
trated by the following parody on a famous but fophittical 
couplet in Pope’s Effay on Criticifm, 

Your confonants with vowels well combine, 
. And twelve fmall words may flow in one {mooth line.” 

But this is not all that is requifite for perfe& euphony : 
every vowel does not blend with equal grace and facility 
with every confonant; nor is every fucceflion of mere 
vowels, or every fucceffion of confonants, equally offenfive 
or cacophonous. Words or fyllables, for example, termi- 
hating with thin vowels, may be followed by other words 
or fyllables, commencing with broad or open vowels, or the 
reverfe, with very happy effe&t ; and fome confonants may 
be brought together, in immediate fucceffion, even as termi- 
native and initial elements of following fyllables or words, 
in fuch way as rather (while they increafe the fonorous 
energy-of fuch compofition,) to diverfify the time and ex- 
preflion, than to dilkarb the euphony of the fentence. All 
the liquids efpecially (thofe that properly ought to be, as 
well as thofe that commouly are fo called) combine with 
almoft equal facility with other liquids, and with vowels or 
with the confonants, whether femi-liquids, fibilants, or 
mutes. (See Liguip, Mure, &c.). Which of thefe, 
and under what circumftances,, may be thus brought toge- 
ther, with the happieft effe& of euphony and expreflion, 

it would require a much longer difcvflion than we have {pace 
for, to aicertain ; and, after, all, much mutt be left to the 

_ tafle, the ear,.and the experimental difcrimination of the 
Bit it is not upon the writer alone, that the effect “writer. 

‘he reader or reciter. muft alfo do of euphony depends, 
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hia part, for though itis very poffible fo to write, that no 
organs, and no management of thofe organs, can elicit in 
the delivery, any thing but the diffonance of cacophony ; 
there are fome pedants who contrive to render even the 
fmootheft compofitions harfh and cacophonous, and then 
afcribe to their native language, (of the very elements and 
genius of whofe oral compofition they are utterly ignorant, ) 
the dilgufting diffonance which does, in reality, belong to 
their own jargonized utterance. Euphony in the reader or 
{peaker depends principally upon his {kill and management in 
the articulation and implication of the fucceflive elements, 
fyllables, and words as explained under the term Enun- 
ciation ; and upon bis giving full tune, and fufficient quantity 
to the liquids and liquifiable confonants. Cacophony (the 
antagomk of Euphony) on the contrary, refults in the 
reader, from the laboured feparation of terminatives and 
initials, that might eafily have been implicated; from 
giving unneceflary impulfe and force to the mutes, from 
hurrying oyer the liquids, and partially tuneable elements, 
as if they were mere mutes, and from perpetual unneceflary _ 
interruptions in the ftream of enunciative delivery. 
EUPHORBIA, in Botany, eopiov of Diofcorides, 

fo named after Euphorbus, phyfician to Juba king of 
Lybia. Spurge. Linn. Gen. 243. Schreb. 326. Willd. 
Sp. Pl. v. 2. 881. Sm. Fl. Brit. 513. Mart. Mill. Dia. 
v. 2. Juff, 385. Clafs, and order, Dodecandria Trigynia. 
Nat. Ordi Zricocce, Linn, Luphorbie, Jufl, 

Gen. Ch. Ca/. Perianth inrerior, of one leaf, inflated, 
fomewhat coloured, with four, in fome few inftances five, 
marginal teeth, permanent. Cor. Petals, or Netaries, four, 
fometimes five, turbinate, gibbous, thick, abrupt, unequal 
in fituation, alternate with the teeth of tke calvx, inferted 
into its margin by their claws, permanent, bearing plenty 
of honey. Stam. Filaments numerous, 12 or more, threade 
fhaped, jointed, longer than the corolla, inferted into the 
receptacle, coming to maturity at different periods, fepa- 
rated by briftly icales ; anthers roundifh, of two: diftiné& 
lobes. Pi/?, Germen fuperior, roundifh, three-fided, ele- 
vated on a ftalk above the margin of the calyx ; flyles 
three, cloven; ftigmas obtufe. Peric. Capfule ftalked, 
roundifh, three-lobed, of three cells, and three valves which » 
feparate elaflically. Sceds folitary, roundith. : 

Obf, The petals or neGtaries are for the moft part four, 
in fome flowers five, which often happens on the fame 
plant, fuch flowers being furnifhed with ftamens only, 
without a piftil, and coming forth earlier than the reft. In 
many the petals are glandular, in others crefcent-fhaped, or 
toothed ; in fome few thin and membranous ; they are coms 
monly fituated as it were on the outfide of the calyx. The 
capfule is either fmooth, or hairy, or warty. 

Eff. Ch. Calyx of one leaf, inflated, inferior. NeCtaries- 
four or five, inferted into the calyx. Capfule ftalked, three. 
lobed. 

A. vaft, but very natural, genus, whofe fpecies amount: 
in Willdenow’s work to 124. They are divided into feveral 
fe&tions. All abound with an acrid milk. 

Thofe of the firft feétion have a very peculiar thick, 
fhrubby, flefhy, angular ftem,. armed with fpines, and 
bearing few or no leaves. . To this belongs LZ. offcinarumy, 
probably the original fpecies. See its figure in Commelin’s 
Hort. Amit. v..1. t. 11. Alfo #. anliquorum, ib. t. 125 
an Eaft Indian plant, which feems very improperly named, 
as neither agreeing with the defcriptions of the ancients, 
nor growing in the country whence, they, procured. their 
evPogSior. 

The fecond feétion has fhrubby {tems without thorns, 
neither forked nor umbelliferous, As £, Caput Medufiey 
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Comm. Hort. t. 17, common in Green-houfes ; and 
L. petiolaris, Curt. Mag. t. 833. 

The third has forked {tems, not umbelliferous, anc the 
plants are moftly herbaceous and annual, as £. pida, Jacq. 
Ic. Rar. t. 477, and pilulifera, t. 4783; alfo L. Peplis, 
Engl. Bot. t. 2002, common on the fea fhores of the fouth 
of Europe. 

The fourth has the flowers in an umbel, three-branched 
in the firft inftance, end the branches fubfequently forked 
repeatedly, each fubdivifion of the inflorefeence accom- 
panied by a pair of heart-fhaped, unequal fided, fomewhat 
coloured braéteas, as our common weed EL. Pep/us, Curt. 

Lond. fafe. 1. t. 35. Engl. Bot. t. 959. 
The fifth has a four-branched umbel, as the great 

E. Lathyris of the gardens, commonly called the Caper 
tree, remarkable for its long, dark, four-rowed leaves. 
There are but few fpecies in this fection. 
* The fixth, a numerous fection, has a five-branched um- 
bel, like the common E. heliofeopia, Curt. Lond. fafe. t. 
t. 36. Engl. Bot. t.883 ; and the rare and fplendid £. pu- 
nicea, Sm. Ic. Pi&. t. 3, a fhrubby Jamaica plant, of 
which a moft miferable {pecimen is drawn in Jacq. Ic. Rar. 
t. 484. 
The feventh and lait feGtion confifts of fuch {pecies as 

have numerous rays to the common umbel, like 2, Cypari/- 
fias, Engl. Bot. t. 840, frequent in gardens, and amygda- 
loides, t.256, very common in woods, 

Eveuorsia, in Gardening, comprehends plants of 
the herbaceous, fhrubby, fucculent kinds, the principal cul- 
tivated fpecies of which are; the triangular fpurge (I. 
antiquorum); the Canary fpurge (E. canarienfis) ; the 
officinal fpurge (E. officinarum); the Medufa’s head 
fparge (E. caput Medutz); the myrtle-leaved fpurge 
(2. tithymaloides) ; the feven-angled {purge (E. hepta- 
gona); the warty-angled fpurge (E. mammilaris); and 
the Cape fpurge (I. lathyris) : the firft fpecies is a large 
plant, of which there is a variety with a naked three-cer- 
nered compreffed ftalk, fending out a great number of ereé 
branches, which are likewife generally three-cornered, but 
fometimes four-cornered ; armed with fhort crooked {pines, 
having no leaves. The plants have not, we believe, yet pro- 
duced flowers in this climate. This variety, like the fpe- 
cies from which it is produced, isa native of the Eait Indies, 

The fourth fpecies has alfo a variety frequently denomi- 
nated the ** Little Medufa’s head,’’? which has a thick 
fhort ftalk, feldom more than eight or ten inches in height, 
from which come out a great number of flender trailing 
branches, about a foot in length, intermiximg, and having 
the fame appearance with the other, but {maller and much 
fhorter; the ends are befet with narrow leaves, between 
which the white flowers come out and appear. Ite na- 
tive fituation is the fame as that of the fpecies from which 
it is derived. According to fome there are likewife a double 
branching, a dwarf trailing, and other varieties. 

The fifth fort has alfo Jamel leaved and variegated leaved 
varieties. 

Method of Cultare-—Thefe different forts of plants may 
be raifed by planting cuttings, which have been made at a 
joint, five or fix inches in length, after having been rolled 
in fand, and laid upona fhelf for fome days to have the 
wounds healed over, in the fummer feafon about the middle, 
choofing {mall pots for the purpofe filled with light, dry, 
fandy mould, with fome rubbifh at the bottoms, fuch as 
that formed of one fourth part of lime-rabbifh which has 
been well {€reened, the fame quantity of fea fand, and one 
half of the whole of light ‘frefh vegetable earth, which 
fhould be yery well mixed and incorporated together, by 
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being often turried ever; then plunging the pots in the 
bark hot bed, giving due fhade when the Bele ts hot and 
funny, witha little water occafionally once or twice a week, 
As {oon as the plants have ftricken root, air fhould be ad- 
mitted to them pretty freely in the fituation in which they 
may be; or they may, in order to be hardened, be removed 
into the ftove. 

In the after management they fhould be allowed larger 
pots annually as they advance in growth, and be often re- 
frefhed with water during the fummer ‘months, but very 
fparingly in the winter featon. ' 

It may be remarked that moft of thefe forts of plants are” 
capable of being kept ix the hut-heufe, on the fhelves, and 
fome of them, as the fifth, fixth, and feventh forts, in a 
dry airy green-houfe, or glafs cafe, during the winter 
months, great care being taken to Bee them well from 
the frofts; being fet out in the fummer in the open air: 
but the fourth fpecies requires fome fort of fupport in order 
to prevent the branches, by their weight, forcing it upon 
the pots ; as by this fort of treatment the plants will rife 
tothe height of four or five feet, throwing out a great number 
of fide branches. The eighth kind, however, requires little 
or no particular care after it has been once introduced, ex- 
cept merely that of keeping the young plants clean, as it 
will be continued by its fcattering the feeds. 

All thefe plants, with the exception of thie laff, afford 
great variety in colieétions of the hot and green-houfe kinds; 
and that alfo in the clumps and borders of the pleafure 
grounds, among others of the leis hardy forts. 
LUPHORBLE, in Botany, the 96th natural-order in 

Juffieu’s fyftem, or the 1ft of his r5thclafs. The definition 
of this clafs is,—Cctyledons two. Petals none. Stamens in 
a feparate flower from the piftils. Its charaters are thus 
more fully explained. Flowers’either monoecious, that is, 
males and females together on the fame plant, or dioecious, 
on feparate ones; very rarely hermaphrodite. Calyx in all 
of one leaf, or a fcale fupplying its place. - Corolla none, 
except occafionally fome- {cales, or internal divifions of the 
calyx, refembling petals. In the male flowers the ftamens 
are inferted either into the upper or lower part of the calyx, 
or {cale which fupplics its place, definite, or rarely indefinite, 
in number; their filaments diftin&, or rarely united into a 
central ftalk, originating from the middle of the calyx. _ 
Germen in the females fimple, or fometimes more than one, 
fuperior, or rarely inferior ; ftyle one, or feveral, rarely 
wanting ; fligma either folitary or more than one. Fruit 
either fuperior or inferior, various in the ftru€ture and 
number of its cells. 

The learned author, by his fubfequent remarks and 
explanations, is evidently aware of the difficulties attending 
this clafs, which indeed is in no fenfe really a natural one, 
its orders having little or no affinity to each other, except 
the two laft Amentacee and Conifere. 

The characters of the order of Euphorbia are, Flowers 
monoecious or dioecious, or rarely hermaphrodite. Calyx — 
of each tubular, or deeply divided, fimple or double, the 
internal fegments occafionally refembling petals. Petals 
none, except the fegments juit mentioned. Stamens, 
in the male flowers, definite or indefinite in number, their 
filaments inferted either into the receptacle, or the centre 
of the calyx, diftinét or united, fometimes branched, fome-_ 
times jointed. In fome there ave chafly feales between 
the Glanients. Germen, in the female flowers, folitary, 
fuperior, feffile or ftalked; ftyles in fome cafes feveral, 
often three, with an equal number of cells to the cap 
fule, each containing one or two feeds; in others the fty 
is fimple, with three or more ftigmas, the fruit of 
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veral cells, equalling the ftigmas in number, with one or 
two feeds in each. In all the cells are furnifhed with 
two internally elaflic valves; the feeds have a partial co- 
vering, and are attached at the upper part to the perma- 
nent central axis of the fruit. Coreulum flat, enveloped in 
a flefhy albumen. he plants are either herbaceous, or 
fhrubby, or arborefcent ; fome of them milky. Leaves 
alternate or oppofite, (in fome few inftances wanting, ) either 
with or without ftipulas. The firit feGtion confiits of fuch 
genera as have feveral ftyles, moftly three.’ Thefe are 
Mercurialis, Euphorbia, Argythamnia of Browne’s Jam. 338. 
Sw. Prod. 39, Cicca, Phyllanthus, Xylophylla, Kirganelia, 
Kiggellaria, Clutia, Andrachne, dgyneia, Buxus, Securinega 
of Commerfon, ddelia, Madea, Schreb. 641, Ricinus, Jairo- 
pha, Dryandra, Aleurites, Croton, Acalypha, Caturus and Ex- 
eacavia. ‘The fecond fe€tion, with a folitary ftyle, contains 
Tragia, Siillingia, Sapium of Browne, Hippomane, AE gopricon, 
Sechium of Browne, Hura, Omphalea, Plukenetia and Dale- 
champia. 

The feeds of thefe plants:are mild and eatable in many 
inftances, if freed from their integuments and corculum, the 
latter being very dangeroufly purgative, as in Euphorbia 
and even Ricinus, proving mild in the latter only from the 
copious oil of the cotyledons. L£uphorbia, which gives 
its name to this natural order, can only by a very bold 
analogy, or rather hypothefis, be faid to have no corolla, and 
is very imperfe€tly polygamous, not monoecious ; indeed 
Juffieu allows it to be hermaphrodite. See Eupyorsia. 

' EUPHORBIUM, is a moft acrid gum refin, which 
exudes from the Euphorbia officinarum and other fhrubs of 
the fame genus, and was formerly ufed in pharmacy, but is 
now nearly, if not, entirely rejeéted. 

_ This gum is brought from Barbary and other parts of the 
Mediterranean in tears or drops of an irregular form, gene- 
rally entangling much impurity; of a pale yellow colour with- 
out, and white within. Euphorbium has so fmell: when 
taken into the mouth it gives at firft no tafte, but after a 
little time a moit acrid biting fenfation is felt, which increafes 
to an intolerable degree, and if not immediately rejected it 
pened to corrode the fkin of the tongue and fauces. The 

acrimony is fhewn when applied to the body in any 
other manner. In reducing it to powder the duft that flies 
off will excite the mott violent {neezing, and often bleeding 
from the noftrils and throat, fo that particular precautions 
mutt be taken. When laid for fome time on the {kin it 
blifters. 

The fpirituous tin€ture of euphorbium is ftill more acrid. 
This gum refin, on account of its extreme acrimony, can 

hardly be ufed with fafety as an internal medicine, as it is 
liable to produce violent diarrheea and bloody ftools, and 
much inflammation. The only purpofe for which it has 
been employed in the later difpenfatories has been in mix- 
ture with cantharides to increafe the veficating and irritating 
property, but euphorbium is now altogether difufed. 
EUPHORIA, in Botany, fo named by Commerfon 

from <vopo:, fertile, a genus comprehending the two Chi- 
nefe fruits Lit-chi and Longin, to which Juffieu {ufpes 
Forfter’s Pometia may alfo belong, See ScyTaria. 
EUPHORY, fignifies the fame as Bucracy. 
EUPHRASIA, in Botany, from wees, to exhilarate, 

or delight, alluding to the brightnefs or gaiety of the blof- 
foms. Eye-bright. Linn. Gen. 304. Schreb. go1. Willd, 
Sp. Pl. v. 3.192. Tournef. t. 78. Sm. Fl. Brit. 690. 

. Mill. Diét. v.2. Jufl. 100. Gertu, t. 54. Clafs and 
order, Didynamia Angiofpermia. Nat. Ord. Perfonate, Linn, 
Pediculares, Jul. 
* Gen. Ch. Cal. perianth of one leaf, inferior, cylindrical, 
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four-cleft, equal, permanent. Cor. of one petal, vingent ; 
tube as long as the calyx; upper lip concave, notched ; 
lower {preading, deeply three-lobed, its lobes equal, obtufe, 
notched. Stam. Filaments four, thread-fhaped, fituated clofe 
under the upper lip ;/ anthers of two lobes, the lobes un- 
equally {pinous at their lower extremities. Pi//. Germen 
fuperior, ovate ; ftyle thread-fhaped, agreeing in form and 
fituation with the ftamene ; ftigma obtufe, undivided. Peric. 
Capfule ovate-oblong, compreffed, of two cells and two 
valves ; the partition contrary to the valves. Sceds nume- 
rous, minute, roundifh, longitudinally ftriated. 

Ef. Ch. Calyx cylindrical, four-toothed, equal. Upper 
lip of the corolla cloven; lower three-lobed, the lobes 
cloven. Anthers bearded with unequal fpines. Capfule 
ovate-oblong. Seeds ftriated. 

Botanitts are not perfectly agreed about the limits of this 
genus, and its near allies Bartfia and Rhinanthus. he 
firlt of Willdenow’s twelve fpecies, E. /atifolia, Linn Sp. 
Pl. 841, is Barifia latifolia, Sm. Prod. Fl. Grec. Sib. 428, 
a beautiful native of the fouth of Europe. His fixch, E. 
odontlites, is Bartfia odontites of Hudf. Fl. Angl, 268, and 

Sm. Fl. Brit. 648. Engl. Bot. t. 1415. 
E, officinalis, Linn. Sp. Pl. 841. Engl. Bot. t. 1416. 

Curt. Lond. fafc. 5. t.42. common in heathy and moun- 
tainous paftures, which its gay bloffoms greatly enliven in 
autumn, is a genuine and original example of the genus. 
This is a fmall, upright, annual plant, with ovate fharply 
ferrated /eaves. The flowers are white, ftrongly ftreaked 
with purple, having a yellow fpot on the lip. On the Alps 
they are often larger, hht purple, and ftill more beautiful. 

The dazzling brilliancy of thefe little bloffoms feems to 
have given rife to the vulgar opinion, that the plant was 
good for the eyes; whence its Englifh name Eye-bright. 
EUPHRATENSIA, in Ancient Geography. See Com- 

MAGENE. 
EUPHRATES of Alexandria, in Biography, a Stoic 

philofopher, who flourifhed in the fecond century, was a 
friend of Dio and of Apollonius Tyanzus, who introduced 
him to Vefpafian. Although a violent quarrel arofe be- 
tween the latter philofopher and Euphrates, in confequence 
of which Philoftratus, the panegyrift of the former, inveighs 
with great feverity againft the latter, it appears from the 
teftimony of Epictetus, Pliny the younger, and Eufebius, 
that Euphrates was univerfally efteemed for his talents and 
virtues, and that the cenfures of Philoftratus deferve only 
contempt. Pliny’s charaéter of him is highly interefting. 
s¢ Tf ever,” fays he (Ep. Li. ep. 10.), ‘ polite learning 
flourifhed at Rome, it certainly does at prefent. Of this I 
could give you many inftances; but I will content myfelf 
with naming only Euphrates the philofopher. When, in 
my youth, I ferved in the army in Syria,.I had an oppor- 
tunity of converfing familiarly with this excellent man, and 
took fome pains to gain his affection, though that indeed 
was not difficult ; for he is exceedingly open to accefs, and 
fall of that gentlenefs of manner which he teaches. Eu- 
phrates is peffeffed of fhining talents, which cannot fail to 
intereft even the unlearned, He difcourfes with great accu- 
racy, dignity, and elegance ; and frequently rifes into the 
fublimity and kaxuriance of Plato himfelf. His ftyle is co- 
pious and diverfified, and fo wonderfully {weet, as to capti- 
vate even the moft reluétant auditor, Add to all this, his 
graceful form, comely afpeé, long hair, and large white 
beard; circumftances which, though they may prebekiy be 
thought trifling and accidental, contribute, however, to 
procure him much reverence. There is no difgufting negli- 
ore in his drefs; his countenance is grave, but not auftere; 

1s approach commands refpeét, without exciting awe. 
41 With 
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With the firi&ett fanGity, he unites the moft perfect po- 
litenefs of manner. He inveighs againft vice, not againtt 
men; and, without chaftifing, reclaims the offender. You 
liften with fixed attention to his exhortations, and even 
when convinced, {till hang with eagernefs upon his lips.’’ 

In conformity to the principles of the Stoic philofophy, 
Euphrates, when he found his ftrength worn out by dileafe 
and old age, voluntarily put a period to his life by drinking 
hemlock, having firft, for fome unknown reafon, obtained 
permiflion from the emperor Adrian, Brucker’s Hiit. Phil. 
by Enfield, vol. ii. 

Evururates, the reputed founder of a religious fect 
in the fecond century, fometimes called ‘ Ophians,’ 
or ‘ Ophites,’? and fometimes ‘* Serpentinians,’’? names 
derived from the peculiar tenet which he held, that the fer- 
ent, by which our firft parent was deceived, was either 

Chrift himfelf, or “ Wifdom’ concealed under the forna of 
that animal, and that he was the occafion of all the know- 
ledge which men had received. Hence he is faid to have 
inculcated a particular veneration for the ferpent, preferving 
a living one, offering to it a fubordinate kind of divine ho- 
nour, and bringing it out to partake of or to confecrate the 
eucharift. Origen and others contend that the followers of 
Euphrates were not Chriftians, but calumniators of Jefus 
Chrift, and oppofers of his do¢trine: but Dr. Lardner, who 
has taken fome pains in inveftigating the fubject, confiders 
them as believers in Chriftianity, and maintaining that Jefus, 
who was born of a virgin, was a molt excellent man, and 
that, having by his miracles and inftruétions manifelted him- 
felf to be the true Meffiah, was crucified, and afterwards 
raifed from the dead, received into heaven, where he {fits on 
the right hand of God. He conceives that what fome 
have faid of them, refpeéting the ferpent being Chrift, mutt 
be a miftake, founded on an opinion that the brazen ferpent 
in the wildernefs was a type or figure of Chrift. The other 
accounts of worfhipping the ferpent, &c. this judicious and 
learned writer rejets without hefitation, Moreri. Lardner. 

Evueurates, in Aucient Geography, one of the moft con- 
Siderable and beft known rivers of Afia, the fource of which 
was in the mountains of Armenia north of Abus, which 
‘after receiving feveral ftreams in this part of Arntenia, at 
the towns of Elegia, Gymnias, and Brapus, purfued its 
courfe towards the fouth-weft, feparating Armenia Major, 
on the eaft, from Armenia Minor on the weft. It then 
proceeded fouth-eaftward, wathing the fkirts of Syria, and 
dividing Arabia from Mefopotamia ; and afterwards direét- 
ing its courfe towards the north-eaft, it feparated Chaldza 
and Babylonia from Mefopotamia, till at length mixing its 
waters with thofe of the Tigris, with which it previoufly 
communicated by feveral canals, it emptied itfelf into the 
Perfian gulf. The Euphrates, according to Ptolemy, above 
Babylon, near a town in Mefopotamia, called Sipphara, di- 
vided itfelf into two branches, one running to Babylon, and 
the other to Seleucia, where it fell into the Tigris. Pliny 
fays the latter was partly artificial; for he places Seleucia 
at the confluence of the Tigris and Euphrates, adding that 
the Euphrates was conveyed to it by a canal. Prideaux, 
on the authority of Pliny, ranks this artificial branch among 
the ftupendous works of Nebuchadnezzar, Between thele 
two branches a canal was cut from the Euphrates, above 
Babylon, to the Tigris at Apamea, 60 miles below Seleucia, 
This canal was denominated Naarmalcha, and was dug by 
Nebuchadnezzar, as Abydenus informs us, to convey the 
waters of the Euphrates, when it overflowed, into the 
Tigris, before they reached Babylon, At the diftance of 
800 furlongs from Babylon to the fouth was another canal, 
ealled by Arrian Pallacopes, and by Appian Pallacotta, 
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derived from the branch of the Euphrates that paffed 
through Babylon, and continued to certain lakes or marfhes 
in Chaldza. On this canal, or river, as Arrian calls it, 
Alexander failed from the Euphrates to the above-men- 
tioned lakes. But it is impoflible, at this diftance of times 
and after the changes that have occurred, to trace out the 
numerous branches and canals which watered the ancient 
country of Babylon. This great river moved flowly through 
a great part of its courfe, and was ill adapted for naviga- 
tion, as {ome parts of it were fhoal and others rocky. Theve- 
not, however, is of opinion, that the Euphrates might, with 
little trouble, be made navigable, even by rea quite 
tothe Tigris, only by clearing the channel of the flones 
with which it is choked ia fome places. The ancient mode 
of navigating this river was very extraordinary. The 
veflels were round, without diftin€tion of head or ftern, and 
no better than great wicker bafkets, covered over with 
hides, guided by two oars or paddles. They were capable 
of carrying avery confiderable weight ; and when they had 
unloaded their cargo at Babylon, they were fold, but the 
hides were kept: and loading their afles with them, the 
navigators returned home by land, the rapidity of the fiream 
not allowing them to return by water. Me 

Evrnurates, in Modern Geography, a river of Afiatic 
Turkey, which rifes from the mountains of Armenia, as 
fome have faid, in two ftreams, a few miles to the N.E. of 
Erzeron, the ftreams uniting to the S.W. near that city; 
and chiefly purfuing a S.W. direG@lion to Semifat, where it 
would fall into the Mediterranean, if not prevented by a 
high range of mountains. In this part of its courfe the 
Euphrates is joined by the Morad, a {tream almoft doubling 
in length that of Euphrates, fo that the latter river might 
more jultly be faid to {pring from mount Ararat, about 
160 Britifh miles to the eaft of the imputed fource. At 
Semifat, the ancient Samofata, this noble river aflumes a 
foutherly dire&tion ; then runs an extenfive courfe to the 
S.E., and after receiving the Tigris, falls by two or three 
mouths into the gulf of Perfia, about 50 miles S.E. of Baf- 
fora. N. lat. 29° 50! E. long. 66 55’. The compara- 
tive courfe of the Euphrates may be eftimated at about 1400 
Britifh miles. This river is navigable for a confiderable 
diftance from the fea. This river in its courfe feparates 
Aladulia from Armenia, Syria from Diarbekir, and Diar- 
bekir from Arabia, and paflisg through the Arabian Irak, 
there joins the Tigris. eed 

Eupnrares, ariver of Africa, in the country of Whidah, 
on the Slave coait. . 
EUPHROSYNE, in Mythology, one of the three 

Graces. See Graces. 
EUPHROSYNUM, in Botany, a name ufed by Pliay 

and fome others for the common borrage. See Borrace. 
EUPILIS, in Ancient Geography, Puffiano, a lake of 

Italy, in Gallia Cifalpina, whence, according to Pliny, 
iffued the river Lambrus. = 
EUPNGA, of «v, well, and wz, I breathe, in Medicine, 

is a right and natural refpiration. ky 
EUPOLIS, in Biography, an Athenian who fourifhed 

B.C. 440, was known as a comic writer, and one of that 
clafs who marked out by name the objeéts of their fatire, — 
which rendered him extremely popular with the many, as_ 
he was dreaded by the great. He is mentioned by Horace 
and Quintilian, who put him in the fame clafs with Cratinus- 
and Ariftophanes. His comedies were of a political 5 
in one of which Alcibiades was fo feverely attacked, ‘hat 
he is faid to have hired affaflins to throw him into the 
The plot did not fucceed, for Eupolis wrote feveral comedi 
after the period afiigned to this fact, and Aélian relat 
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#hat he died at /hgina, Tragments of his works have 
at down to us, and titles of twenty of his plays, Gen. 
Biog. 
EUPORIA, in Ancient Geography, a town of Mace- 

donia, placed by Ptolemy in Bifaltia. 
Evrorta, of wand mogo:, paige, in Medicine, is an 

eafy preparation of medicines, or the eafinefs of their 
operation. 

EUPSYCHIANS. See Evnomiorupsycuians. 
EURA, in Geography, atown of Sweden, in the govern- 

ment of Abo; 14 miles N.E. of Abo. 
EVRA, a town of AbyMuia; 12 miles S.E. of Siré. 
EVRACMINNA, a town of Sweden, in the govern- 

ment of Abo; 17 miles S. of Biorneborg. 
* EVRAN, a town of France, in the department of the 
North Coafts, and chief place of a canton in the diltrict of 
Dinan, four miles S. of it. ‘The place contains 3573, 
and the canton 9175 inhabitants, on a territorial extent of 
1174 kiliometres and feven communes. 
EURAN Iszianps, aclufter of fmall iflands, on the eaft 

fide of the gulf of Bothnia, Nv lat. 63° 54’. E. long. 
eo ate V tap 9 3 ‘, 

EURANIUM, in Ancient Geography, a town of Afia 
Minor, in Caria. 
* EURE, in’Geography, a river of France, which has its 
fource in the forelt of Logny, and terminates in the Seine, 
above Pont de l’Arche. Its courfe is northward, and 
extends 36 leagues. 
Eure, formerly Ouche, a department of the fecond 
or northern region of Trance, in 49° N. latitude, bounded 
onthe north by the department of the Lower Seine, on 
the eaft by that of the Oife, on the fouth by the depart. 
ments of the Eure and Loire and the Orne, and on the 
wweft by the department of the Calvados. It takes its name 
from the river Eure, which-traverfes it ; and its capital is 

_ Evreux. Jt contains 307 {quare leagues, and 415,574 in- 
habitants in five difkriéts, wiz. Pontaudemer, Louviers, Les 

Andelys, Evreux, and Bernay, 35 cantons, and 843 com- 
miunes. Its fertile foil yields grain, hemp, flax, and paf- 
tures ; and it has confiderable forefts. 
© Evre and Loire, a department of the fecond or northern 
 ¥egion of France, in 48° 15' N. lat. compofed of a part of 
_ Beauce and of Perche, bounded on the N.W. by the de- 
_ partment of the Eure, on the eaft by the departments of the 

Seine and Oife and the Loiret, on the fouth by the de- 
_ partments of the Cher and Loiret, and on the weft by the 
4 departments of the Orne and Sarte. It takes its name 
_ from the rivers Loire and Eure, which water it; and its 
" capital is Chartres. It contains 300 fquare leagues, and 
; Ta inhabitants. It is divided into four diftriéts, viz. 
A ogent-le-Rotrou, Chartres, Chateandun, and Dreux ; 
_ 23 cantons, aud 460 communes. ‘This department, on 
" aceount of its great fertility, is called the granary of Paris, 
and it abounds in fruits and rich paltutes 
 EVRE, or Yevee, a river of France, whith difcharges 
_ itfelf into the Cher by two ftreams, one near Vierfon, the 
other at Bourges. 
_ EVRECY, a town of France, in the department of the 
Calvados, and chief place of a canton in the diftriét of 
Caen; feven miles S.W. of Caen. The place contains 850, 
and the canton 13,110 inhabitants, on a territorial extent of 
14 kiliometres, and 29 communes. 
And EVREGNIES, a town of France, in the department 
of Jemmappe ; nine miles N.N.W. of ‘fourney, _ 
|, EUREOS, in Natural Hifory, the name of a ftone, de- 

d by Pliny, and feeming plainly to be the fame with’ 
the tecolithus, which he mentions in another place, and to 
ye 
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be tle {tone now called Japis Judaicus, and known at this 
time to be the petrified fpine of a fort of echinus marinus, 
or fea urchin. 
EVREUX, Mepiocranum, Elorice, or Civitas Lve- 

rigorum, in Geography, a town of France, in the de- 
partment of the Eure, of which it is the capital, and chief 
place of a diftri&. Its north divifion contains 42c0, and 
the canton 10,458 inhabitants, and the fouth divifion 4226, 
and its canton 10,853 inhabitants; the territorial extent 
comprehends 345 kiliemetres, and each divifion includes 
go communes. Before the revolution this was the fee of 
a bifhop, fuffragan of Rouen; containing nine parifh 
churches, two abbies, and ten convents. ‘Thisis an ancient 
and confiderable town, with large fuburbs, fituated ina 
deep and fruitful vale on the river Eton, 23 miles N.W. 
from Paris. Its cathedral is a fine Gothic ftru@ture. The 
manufactures of Evreux confit of woollen and linen cloth, 
and its trade of rice, grain, wine, and cyder; but they are 
not confiderable. N.lat. 49° 2'. KE. long. 1° 15/, 
EURIA, in Aacient Geography, a town of Greece, ia 

Epirus. 
EURIPIDES, in Biography, the contemporary and 

rival of Sophocles, and one of the moft ancient Greck tra- 
gedians, was born in the ifle of Salamis, in the firlt year of 
the 75th olympiad, BC. 480, according to many writers, 
though the Arundelian marble places his birth five years 
earlier. His father’s name was Mnefarchus, an Athenian, 
and that of his mother was Clito, a feller of herbs, accord- 
ing to the report of Ariftophanes, the avowed enemy of 
Euripides; but by the teftimony of later grammarians, 
founded on the authority of Philochorus, an ancient writer, 
fhe was of noble defcent. Before the birth of his fon, Mne- 
farchus is faid to have confulted the oracle of Apollo con- 
cerning his future deftiny, and to have received for anfwer, 
«that the child who fhould be born to him would reach 
the fummit of glory, and gain the honour of the facred 
garland,” which was underftood to fignify the crown of 
viGtory at the olympic games. When Greece was invaded 
by Xerxes, Mnefarchus and his wife retired for fafety, among 
other Athenians, to the ifland of Salamis. In the autumn 
of the year 480 B.C. when this invafion took place, the 
fate of Greece was in a great meafure decided by the naval 
victory of Salamis over the Perfians; and on the fame day, 
it is faid, Euripides was born, who in memory of this battle, 
fought in the narrow channel, or Luripus, which divides 
Salamis from the continent, received his name. Euripides, 
at fubfequent periods of his life, was accuftomed to frequent 
the ifland of his nativity, where was fhewn a cave, in which 
fome of his tragedies are faid to have been compofed. 
Euripides, in conformity to the fuggeftion of the oracle, 
and alfo to the cuftom of the country, qualified himfelf for 
honourable and fuccefsful conteft at the public games, by 
an early initiation in the ufual gymnattic exercifes ; but his 
views were directed to nobler purfuits. Accordingly, 
whikit he paid fome attention to the art of painting, he 
{tudied rhetoric under Prodicus, celebrated for the allegory 
of the-choice of Hercules, preferved by Xenophon, and 
received inftru¢tions in phyfics from Anaxagoras, and in 

In his 18th year he firft applied him- 
felf to the compofition of tragedies, the number of which, 
duriug the courle of his life, amounted, as fome fay, to 75, 
but according to others, tog2. He does not appear, how-, 
ever, to have been very fuccefsful in his exhibitions on the 
theatre, for no more than five of his performances gained the 
prize at the olympic games: but they were privately read 
with avidity and highly applauded by his couutrymen, ‘To 
this ‘purpofe we may mention the following fact. After the 

A412 unfortunate 
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unfortunate expedition of the Athenians againft Syraeufe, fe- 
veral captives were kindly treated by the Sicilians, and ob- 
tained relief from indigence and wretcheduels, by going about 
from place to place, reciting and finging the veries of Euri- 
pides. Upon their return to their own country, the poet 
received their perfonal acknowledgments. Socrates was 
the friend of Euripides, and is faid to have given him ad- 
vice and affiftance in the compofition of fome of his dramas ; 
and he occafionally attended the public exhibition of them. 
In the chara&ter of Palamedes the poet was fuppofed to have 

delineated that of Socrates; and fome verfes are quoted 
addreffing the Greeks as having flain the belt and wifeit of 
their nation, which the audience applied to the fate of this 
philofopher, burfting into tears at the recolletion of their 
crime. As Socrates had become an objeét of public perfecu- 
tion and calumny before the reprefentation of the Palamedes, 
fome application of the charaGter to his circumftances might 
probably have been intended by the poet. But his death 
could only be alluded to by way of probable anticipation, as 
he furvived Euripides fome years. The remarkable effect 
afcribed to the paflage of the Palamedes juit menticned 
might poffibly have taken place at fome reprefentation of 
that play fubfequent to the death of Socrates. Euripides 
was the conftant rival of Sophocles, and their mutual jealou- 
fy feems to have degenerated into declared enmity. Our 
poet was frequently the obje& of raillery to Ariftophanes. 
Euripides was twice married ; but as he was difappointed 
in his expectation of domettic happinefs, he is faid to have 
indulged akind of antipathy to women, for which this cir- 
cumftance has been pleaded as an apology. Hence he ob- 
tained the name of Mizoyuxns, woman-hater, though his editor, 
Barnes, ftrenuoufly defends him from the charge implied in 
this appellation, obferving, that if he has defcribed fome fe- 
males with all the vices incident to human nature, yet he 
has delineated many others with all the virtues that can 
adorn their fex ; and Sophocles is faid to have obferved, 
that the hatred which he exprefled againft women was con- 
fined to the ftage. In advanced life he enjoyed {fo little fe- 
licity at Athens, that he accepted an invitation to the court 
of Archelaus, king of Macedonia, where he was honour- 
ably treated, though he did not altogether efcape the effe&ts 
of malicious jealoufy. To the confequence of a quarrel 
from this caufe fome have afcribed his tragical death ; for 
as he was walking in a wood, the king’s hounds were let 
Joofe upon him, and tore himin pieces. Others fay that his 
death was owing to natural decay. He died at the age of 
about 75 years. The Athenians fent embaffadors to Ma- 
cedonia, to requeft the removal of his body to his native 
country ; but Archelaus refufing to comply with their re- 
queft, caufed him to be interred with great magnificence, 
and ereGed in honour of hima noble monument in the vici- 
nity of Pella, his chief city. The Athenians appointed a 
public mourning on occafion of his death, and erected in 
memory of him a cenotaph on the road leading from the 
city to the Pireus. The following epitaph is afcribed 
to Thucydides, the hiftorian. 

S Myaua wey EAAas omar Evgiridou" ossa DiexH 

Tn Maxtdur, % yae defalo reece Biov. 
Teipss PEdAados Earas ASnvas* rreice de Movcais 

Teebasy ex ToAAwY Xxb TOY ETA exeb.?? 

« All Greece is the monument of Euripides ; the Mace- 
donian land poffefles his bones, for there he reached the 
boundary ofthis life. His country is Athens, the Greece 
of Greece ; having afforded general delight by his mufe, he 
enjoys the recompence of general praife.”” 

It has been recorded to the reproach of Euripides, that 
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many of the maxims which he attributes to his dramatic 
chara&ers are favourable to vice ; and though he cannot be 
wholly exculpated from this charge, he abounds with mora! 
maxis, expreffed in noble and elegant language, which 
deeply imprefs the mind of the reader. He has been alfo 
charged with morofenefs of temper; but however this bes 
he introduces numerous paflages of tender and delicate pa- 
thos. Asa tragedian, when compared with Sophocles, it 
feems to be the general opinion, that with lefs pomp of 
diétion, lefs force and elevation of charaéter, and lefs know- 
ledge of dramatic effe& than his rival, he more excels in ten- 
dernefs, fuavity, and moral fentiment. Arniftotle calls him 
the ‘ moft tragical’’ of all the poets, meaning either that 
he was the moit {kilfulin the drama, or the moft pathetic. 
Euripides, it fhould be recolle&ted, was the favourite poet 
of Milton. Poffeffing a high notion of the preceptive office of 
the theatre, he was once defired by the auditors to retrench 
apaflage in one of his plays, but he ftepped forward and 
faid, “I donot write in order to learn from you, but to 
teach you.”” Of his works nineteen compleat plays, and the 
commencement of a twentieth, are ftillremaining. Of thefe, 
both fingly and colleGively, there are feveral editions. The 
beft of the whole works are thofe of Bafil, 1551, of Plantin, 
1571, of Commelin, 1597, of Paul Stephens, 1604, 1611, 
ot Barnes, Camb. 1694, and of Mufgrave, Oxf. 1778. 
gt Moreri. Barnes. Gen. Biog. 

URIPUS, Evpizo:, in Hydrography, erly ficnifies 
a certain ftrait of the fea which eides ee ea Ac 
ca, Becotia, and Locris, where the currents are fo ftrong 
that the fea is faid to ebb and flow feven times a day; iz 
which place, as the flory commonly goes, Arniftotle 
drowned himfelf out of chagrin, for not being able to account — 
for fo unufual a motion. This itrait wasfo narrow over- 
againit Chalcis as fcarcely to admit a galley, It is now. 
called the gulf of Negropont. : 

Euripus has fince become a general name for all ftraits, 
where the water is in great motion and agitation. 

The ancient circufes had their Euripi, which were no 
other than pits or ditches, on each fide of the courfe, in- 
to which it was very dangerous falling with their horfes - 
and chariots as they ran races. The term Euripus was 
more particularly applied by the Romans to. three canals or 
ditches which encompaffed the circus on three fides, and 
which were filled occafionally, te reprefent naumachiz or 
fea-battles. . 

The fame people called their fmaller fountains or canals 
in their gardens Euripufes ; and their largeft, as cafcades, — 
&c. Niles. 
EUROCLYDON, of Euje:, caf?-qwind, and xAvdav, wave, 

is a fpecies of wind, of which we have an account only in 
A&ts, xvii. 14. and concerning the nature of which critics 
have been much divided. Bochart, Grotius, Bentley, and 
others, fubititute another reading, fupported by the Alex- 
andrian MS, andthe Vulgate, viz. Eupaxvawr, or Eurcegui- 
Jo; but Mr. Bryant defends the common reading, and con 
fiders the Euroclydon, i. e. Eupos xAvQwy, as an eait-wind that 
caufes a deep fea or vaft inundation. He maintains, in op- 
polition to Dr. Beutley’s reafoning, who fuppofes that the - 
mariners in the fhip, the voyage of which is recited in 
this paflage, were Romans, that they were Greeks of Alexs 
andria, and that the fhip was an Alexandrine fhip, employ- 
ed in the traffic of carrying corn to Italy ; and therefore, 
that the mariners had a name in their own language for the 
particular typhonic or ftormy wind here mentioned. 7 
alfo fhews from the paflage itfelf, that the tempeftuous 
called Euroclydon, beat (xa-axim:) upon the ifland of Crete 
and therefore, as this is a relative expreflion, referring t 
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the fituation of the perfon who fpeaks of it, who wae at that 
time to the windward, or fouth of it, the wind blew upon 
fhore, and muft have come from the fouth or fouth-eatt ; 
which, he adds, is fully warranted from the point where the 
fhip was, and the direction it ran in afterwards, which was 
towards the north and north-welt. Bryant’s Obiervations, 
E787. Be 1. &e. 

-AUSTER. 
eo Moin: See Winps. 

EUROMA, in Ancient Geography, a town of Afia, in 
Pheenicia. 
EUROMUS, a town of Afia, in Caria; fituated EF. of 

mount Grius, N. of mount Latmus, and N.W. of the town 
of Mylafa. It hada theatre and a magnificent temple. 
EVRON, in Geography, a town of France, in the de- 

artment of the Mayenne, and chief-place of a canton, in 
the diftri&t of Laval; 15 miles E.N.E. of Laval. This 
place contains 4044 and the canton 13,213 inhabitants, on a 
territorial extent of 205 kiliometres and 11 communes. The 
fairs of this town are frequented. 
EUROPA, in Mythology, daughter of Agenor, king of 

Pheenicia, by his wife "Pelaphafla, who was fo beautiful, 
that, according to the fable, Jupiter is faid to have fallen 
in love with her, and to have ordered Mercury to convey 
her to the fea-thore, where that god, having transformed 
himfelf into a bull, took her upon his back, and tranfport- 
ed her into Crete. Some have explained this fable by alleg- 
ing that a captain of Candia, named Taurus, carried off 
that princefs, after he had taken the city of Tyre from 
Agenor ; but others, with greater probability, affert, that 
fome merchants of Crete, having arrived upon the coafts of 
Phoeuicia, and feen the young Europa, were fo much ftruck 
with her beauty, that they carried her off for their king 
Afferius ; and as their fhip boreupon the fore-caitle a white 
bull, and that king of Crete had affumed the name of Jupiter, 
it was hence fabled that the god had transformed himfelf into 
a bull, in order to carry off the princefs. Afterius is faid to 
have married her, and to have had by her three fons ; after 
which fhe is reported to have engaged the attachment 

_ and efteem of the Cretans to fuch a degree, that they wor- 
fhipped her after her death as a divinity. They even intti- 
tuted a feaft in honour of her, which was called Hellotia. 
They afterwards gave her the furname of Minerva, and ce- 
lebrated to her honour that feftival which was confecrated 
to that goddefs among the Cretans. Several authors have 
been of opinion that Europe took its name from this 
princefs: but the learned Bochart believes that this 
part of the world was fo denominated from the white- 
nefs of its inhabitants. M. Gebelin, however, deduces 
the name of Europa from Wrad, fignifying Occidental, 
and exprefling its fituation with regard to Afia. 
Evropa rocks, in Geography, rocks in the ftrait of Mo- 

zambique. S. lat. 21° 30’. E. long. 40° 36. 
EUROPE, one of the four grand divifions, or quarters, 

as they have been fomewhat improperly called, of the ter- 
raqueous globe. Although Europe be lefs confiderable in 
extent than Afia, or America, or even Africa, it claims 
on a variety of accounts our more particularattention, In 
modern times it has been the feat of literature and fcience ; 
in this part of the globe every kind of cultivation and im- 
ernest has made the moitt rapid progrefs, and. it has 
een diftinguifhed, not only by the general temperature of 

its climate, the fertility of its foil, and the abundance of 
its produGtions for the fupply of neceflity and the gratifica- 
tion of luxury, but more efpecially for the wifdom, ftrength, 
and courage of its inhabitants, and for the excellence of 
‘its government, laws, aad religion. The boundaries of 
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Europe were very inaccurately afcertained by the ancient 
geographers, and the name itfelf feems to have originated 
in a {mall diflri& sear the Hellefpont. More than a third 
part of Europe, towards the north and eaft, has only been 
known with precifion in modern times. It lies chiefly in 
the temperate zone, north of Africa, and north-weft. of 
Afia, between 35° 25! and 71° 23! N. lat. and between 
9° 40' W. and 61° 5’ E. longitude. From the Portuguefe 
cape, denominated by our mariners the rock of Lifbon, 
in the weit, to the Uralian mountains in the eaft, the 
length may be about 3,300 Britifh miles; and the breadth 
from Cape Nord in Danith Lapland to Cape Matapan, 
the fouthern extremity of Greece, may be about 2,350. 
The contents in fquare miles have been varioufly eftimated, 
but at a medium may be itated at about 24 millions, On 
the fouth, Europe is bounded by the Mediterranean fea, 
on the weit by the Atlantic, which contains the moft re- 
mote European iflands, the Azores and Iceland, Green- 
land being regarded as a part of North America. On the 
nerth the boundary is the Aréic ocean, comprehending 
the remote ifles of Spitzbergen, and Novaya Zetia, or 
the New Land. ‘ Toward the eait the limits, (fays Mr. 
Pinkerton,) admit of fome difcuffion ; the Uralian moun- 

tains, a grand natural limit, not extending to the Ar@ic: 
ocean, the river Cara, which flows into the fea of Kar- 
fhoye, is admitted asa boundary. The Uralian limit.ex- 
tends to about 56” of N. latitude ; to the fouth of which 
the grand confines of Europe and Afia have been fought 
in the petty diftin@tions of Ruffian governments. More 
natural limits might be obtained by tracing the river Oufa 
from its fource, to its junétion with the Belaia. Thence: 
along the Kama to the Volga, which would conftitute a 
ftriking natural divifion, to the town of Sarepta; whence a 
fhort ideal line, the only one admitted in this delineation, 
will lead due weft to the river Don,.which-would complete- =, *-, 
the unafcertained boundary ; that on the north and welt of: 
the Euxine being clear and precife.”’ 

The ancient inhabitants of Europe confifted of Celts in: 
the weft and fouth ; Fins in the north-eaft ;.and Laps or 
Laplanders, rvefembling the Samoieds of Afia in the 
fartheft’ north, who enriched their rude language by 
adopting that of the more civilized Fins. The ancient 
inhabitants, who feem to have been thinly fcattered, were: 
driven towards the weit and north by the Scythians or 
Goths from Afia, whofe defcendants occupy the greater 
part of Europe; by the Sarmatians or Slavonic tribes, 
alfo from Afia, the anceftors of the Ruffians, Poles, &c. 
and who were accompanied by the Heruli, ufing what is 
now called the Lettic fpeech, to be found in Pruffia, 
Lithuania, Samogitia, Courland, and Livonia, fomewhat 
akin to the Slavonic language, with various fhades of 
diltinétion. The colony of Iberi, northera Mauretani, 
pafled into Spain at a very early period; and the later 
acceffion of Hungarians and Turks from Afia may like- 
wife be commemmorated. The prefent population of 
Europe is commonly eftimated at 150,000,000 ; and though 
fome writers have afferted that this quarter of the globe 
was anciently more populous than it is now, the opinion 
does not feem to be well founded, It will not readily be 
adopted by thofe who duly confider the number and mag- 
nitude of modern cities, towns, and villages; the abolition 
of feudal wars; the adoption of a mode of combat lefs 
deftructive than that which formerly prevailed ; the gradual : 
extirpation of fuperftition, fanativifm, barbarity, and flave- 
ry ; and the many extenfive improvements made in agricnl- 
ture, by eradicating forelts, draining marthes, cultivating 
waltes, and opening canals of communication in the interior. 

. countries. 
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countries, It ie generally allowed, that, notwithflanding 
the ravages of war, and emigrations to foreign parts, the 
population of moft European ftates has been, for fome 
time paft, increafing. ‘The prevalence of the Chrittian 

religion throughout Europe, except in fome parts of Tur-\ 
key, has been favourable to knowledge, indultry, and civi- 

lization ; and it has contributed to conflitute the whole of 

Europe, as it were, into one republic, fo that any ufefnl 

difcovery made in one ftate pafles rapidly to the reft. The 
mutual intercourfe between the different fates of Europe 

is very much facilitated by its inland feas, as well as navi- 

gable rivers and canals. Of the inland feas the principal 

are the Mediterranean, the Bultic, and the White fea, 

which fee refpeétively. Its other feas are the German, 

often ftyled the North fea, the Trifh fea, and various parts 

of the Atlantic. The gulfs and bays of Europe are very 

numerous, among which we may reckon the following, viz. 

the Bothnian and Finland gulfs; the Murray frith, and 
Frith of Forth, on the eaft coaft of Scotland; the bay of 

Bifcay, a large inlet of the Atlantic, on the eaft bounded 

by France, and on the fouth by Spain ; the, gulfs of the 

Mediterranean, viz. that of Lyons, S. of France; that of 
Genoa, between Corfica and the Genoefe republic; the 

gulf of Venice, between Italy and Greece; the gulf of 
-Lepanto, N. of Morea; the Avchipelago between Greece 
and Afia Minor; the fea of Marmara between Europe and 

Afia; and the fea of Azoph on the north coait of the 

Euxine. The moft confiderable ftraits are that of Way- 

gatz at the N. E. extremity of Europes; the found of 
Elfinore between the ifland of Zealand and Sweden; the 

Little Belt between Funen and Jutland; the Categat, or 

entrance into the Baltic; the ftrait of Dover, or Englith 

channel, between England and France ; the Brifto! channel, 

between England and Wales; St. George’s channel, be- 

tween Great Britain and Ireland; Pentland frith, between 

Scotland and the Orkney*Ifles; the ftrait of Gibraltar, 
between Spain and Africa ; the ftrait of Meffina, between 
{taly and Sicily ; the Dardanelles ftrait, or fouth entrance 
into the fea of Marmara ; the ftrait of Conftantinople, that 
forms a communication between the fea of Marmara and 
the Euxine; and the ftrait of Caffa, between the Euxine 
and the fea of Azoph. The mot remarkable capes are 
North Cape, the extreme’ point of Lapland; Cape Finif- 
‘terre, on the N. W. coaft of Spein; Cape St. Vincent, the 
S. W. extremity of Portugal; and Cape Matapan, the S. 
point of the Morea. Its principal lakes are thofe of 
Onega, Ladoga, and Peipus, in Ruffia; thofe of Geneva 
and Conftance, S. W. and N. of Switzerland; Lago 
Maggiore, and others, in the northern parts of Italy. The 
Jargelt rivers are the Volga, Don, and Dwina, in Ruffia; 
the Dnieper on the eaft border of Poland; the Danube, 
between Hungary and European ‘Turkey ; the Rhine and 
Elbe in Germany; the Rhone in France; the Po and 
Tyber in Italy; the Tago in Spain; the Scheldt and 
Meufe in the Netherlands; the ‘Thames and Severn in 
England; the Tay in Scotland, the Shannon in Ireland, 
&e. &c. The principal chains of mountains are the 

Carpathian or Krapach mountains, between Poland and 
Hungary; the Alps, between France, Switzerland, and 
Italy ; the Apennines, in Italy; the Pyrenées between 
France and Spain; and the extenfive ridge that feparates 

Norway from Sweden. The mott diftinguifhed iflands are 

Great Britain and Ireland, the Orkney Ifles, the Hebrides, 
Zealand, and Funen, inthe Baltic; Iceland, in the North 
fea; andin the Mediterranean, Ivica, Majorea, Minorca, 

Sardinia, Corfica, Sicily, Malta, Candia, and the iflands 
ef the Archipelago. 
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The principal Enropean fates are the Britifh e 
including England, Scotland, and Tanta the Pai a 
Denmark, comprehending Denmark with the adjacent 
iflands, Norway and Iceland; Sweden; Ruffia, formerly 
called Mufcovy; Holland; France, including the Nether- 
lands, Italian ftates, and other late acquifitions ; Switzer. 
land; Germany and Aultria; Pruffia; Bohemia and Hun. 
gary ; Poland, now difmembered; Spain; Portugal; Si- 
cily ; Malta; and Turkey in Europe. See each under its 
appropriate title, 
EUROPEAN Hours. Sce Hovg. 
European Ocean. See Octan. 
EURORUS, in Ancient Geography, atown of Afia, in 

Parthia, founded, as Strabo fays, by Nicaten and called by 
the Parthians r/acia.—Alfo, a town of Afia, in’ Syria, 
fituated on the banks of the Euphrates, E. of Hicropolis, 
and S. of Zeugma.—Alfo, a town of Afia, in Caria.— 
Alfo, a town of Macedonia.—Alfo, a river of Greece, in 
Theflaly, which rofe in mount Citarius, and flowed into the 
Peneus. , 
EUROTAS, a river of Laconia, which commenced on 

the frontiers of Arcadia, watered Sparta, and proceedin 
fouthward, difcharged itfelf into the Laconie guif-—Alfo, 
a river of Greece, in Theflaly, near mount Olympus.— 
Alfo, a river of Italy, near Tarentum, the fame with the . 
river Galefus, according to Polybius. 
EURUS, in Mythology, the genius of the fouth-caft 

wind, according to the Grecian divifion of the compafs into 
eight points; but according to the Roman divifion inte 
four, Eurus was the intelligence that prefided over the 
whole eaftern quarter of the heavens, (See Wixp.) “ Eu. 
rus,””? fays Spence, ‘ according to the Roman poets, feems 
to have his character compoied fronr the Apeliotes and 
Eurus of the Greeks: by one defcription of him he fhould 
have a look that feems delighted, and in another he is 
fpoken of as playful and wanton. He is fometimes de. 
fcribed as impetuous, and fometimes as difordered with the 
ftorm he has been driving along the fea. Horace gives usa 
piGture of the former, and Valerius Flaccus of the latter. 
I fhould be apt to imagine, from fome expreffions in the 
poets, that he was fometimes reprefented on horfeback, or 
perhaps in a chariot, whirling through the air; but there 
are fo few remains of the ancient artifts relating to thefe 
airy beings, that we have nothing from them to confirm 
any fuch conjecture.” 
EURYA, in Botany, fuppofed to be from tupuz, broad or ~ 

ample, the application of which to this plant we do not, 
from any part of the defcription or figure, perceive. Thunb. 
Jap. 11. Schreb. 321. Willd. Sp. Pl. y. 2. 856. Mart. Mill. 
Did. v. 2. Juff. 432. Clafs and order, Dodecandria Mono« 
gynia. Nat. Ord. uncertain, Juff, 

Gen. Ch. Ca/. Perianth inferior, of five ovate, concave, 
obtufe, {mall leaves, with two leffer ones at its bafe. Core 
Petals five, roundifh-ovate, concave, the fize of the calyx. — 
Ne€tary a glandular ring round the bafe of the germen. 
Stam. Filaments thirteen, extremely fhort ; anthers ere@, 
{quare, almoft as long as the corolla, Pif. Germen fu- 
perior, roundifh, {mooth ; ftyle awl-fhaped, fhorter than the 
ftamens; ftigmas three, reflexed. Peric. Capfule globofe, 
tipped with the permanent ftyle, fmooth, of five valves and 
five cells, fearcely fo big as a pepper-corn. Seeds feveral, _ 
obfcurely triangular, dotted, brown, deftitute of pubefcence. 

Obf. Thunberg obferved the flowers to be moft free 
quently dioecious. a 

Eff.Ch. Calyx double; the inner of five equal leaven gia 
the outer of two fmaller ones. Petals five. Capfule fus 
perior, of five cells and five valves. Seeds numerous. Bi 
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E. japonica. Thunb. Jap. 191. t. 25. (Fifakaki; Kampf. 
Amen. Exot. 778.) A Japanefe fhrub, common on the 
hills about Nagafaki, flowering in September and O€ober, 
and cultivated in gardens for the fake ofits elegance. It is 
fmooth in every part. Branches flender, alternate, leafy. 
Leaves alternate, ftalked, elliptic-lanceolate with a blunt 
point, ferrated, compared by Kempfer to thofe of tea, ever- 
green, yellowifh beneath, an inch or twolong., Flowers 
axillary, in pairs, ftalked, {mall, white or reddifh. Thun- 
berg defcribes the fruit as above; but Kempfer fays * the 
berries relemble thofe of juniper, and are juicy, giving a 
flain like ultramarine, and containing from ten to twenty 
hardifh brown feeds, crackling under the teeth.” If Thun- 
berg adverted to this defeription, he might perhaps deduce 
the generic name, though incorreCily, from ev, well, and 
puss, a flowing of juice, or a falling of berries. 
EURYALE, in Mythology, one of the Gorgons, daugh- 

ter of Phorcys, and fifter of Medufa: fhe was fubje& nei- 
ther to old age nor death. 
EURYAMPUS, in Ancient Geography, a town of Ma- 

cedonia, in Magnefia. 
EURYANDRA, in Botany, from evpus, broad, and axe, 

a male, becaufe the male organs, or flamens, are dilated at 
thefummit. Forft. Gen. t.41. Schreb. 367. Jufl. 280. 
See Terracera 3; to which genus Schreber, in his emen- 
danda, $33, and Willdenow, Sp. Pl. v. 2. 1242, have at the 
recommendation of Solander referred it. 
EURYDICE, in Mythology, the wife of Orpheus, who, 

flying from Arifteus that endeayoured to ravifh her, was 
Her hufband went down to the fhades, 

and by the force of his mufic perfuaded Pluto and Profer- 
_ pine to give him leave’to carry back his wife ; which they 

nted, provided he did not look on her tillhe came to the 
font 3 but he, breaking the condition, was forced to leave 

_ her behind him. 
_ EURYMEDON, in Ancient Geography, Zacuth,a river 
_ of Afia, in ancient Pamphylia, which had its fource in 
_ mount Taurus, paffed the town of Afpenus, and difcharged 
~ itfelf into the fea of Pamphylia. 

EURYMEN, a town of Greece, in Theflaly. 
EURYNOME, in Mythology, the mother of the three 

Graces. 
EURYNOMIA, Evpucusice, in Antiquity, an anniverfary 

~ folemnity in honour of Eurynome, by fome thought to 
be the fame with Diana, by others one of Oceanus’s 
daughters, 
EURYPHON, the Cnidian phyfician,.in Biography, 

was a contemporary of Hippocrates, but probably older in 
” years, fince he is deemed the author of the Cnidian apho- 
rifms, which are quoted by Hippocrates. Thefe two phy- 
ficians are faid by Soranus to have met in confultation in 
the prefence of king Perdiccas, Euryphon is mentioned 
by Plato the comedian, as having produced many fears on 
_the fkin of Cinefias, the fon of Evagoras, by the employ- 
ment of aétual cauteries for the cure of empyema, or pul- 
monary confumption ; a practice which Hippocrates pur- 
fued. See Le Clere Hift. de la Med. 

URYTHMIA, from w and pv9,20:, order, an old term 
in Surgery, fignifying adroitnefs in handling inftruments. 
 EURYTHMY, Evev$ix, in Architedure, Painting, and 
Sculpture, a certain majefty, elegance, and cafinels, appear- 
‘ing in the compofition of divers members or parts of a body, 
‘buildin , or painting, and refulting from the fine proportions 
hereof 
__ The word is Greek, and fignifies literally a confonance or 
Sie agreement, or, as we call it, a harmony of all the, parts, 

. 
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being eompounded of sv, well, and fudue-, rythmus, cadencey 
or agreement of numbers, founds, or the like things. 

Vitruvius ranks eurythmia among the effential parts of 
architecture ; he defcribes it as coniifting in the beauty of 
the conftruction or aflemblage of the feveral parts of the 
work, which renders its afpeét or whole appearance grace- 
ful; ¢. gr. when the height correfponds to the breadth, and 
the breadth to the length, &c. 

** From thefe three ideas or defigns, viz, orthography, 
f{cenography, and profile, it is that eurythmy, maje/fica, and 
venufta [pecies edificit, do vefult, which creates that agreeable 
harmony between the feveral dimenfions, fo as nothing 
feems difproportionate, too long for this, or too broad for 
that, but correfponds in a juit and regular fymmetry, and 
confent of all the parts with the whole.’ Evelyn’s Ac- 
count of Archit. &c. y 
EUSCOM, in Geography, a river of Canada, which runs 

into lake St. Clair. N. lat. 42°45’. W. long. 82° 25'. 
EUSDALE, or Eyspace, a fmail ifland on the-W. 

coaft of Scotland, noted for its quarries of flate. WN. lat. 
56° 13!. W. long. 5° 48/. 
EUSEBES, the name of a fpecies of marble mentioned 

by Pliny: he has given us no defcription of it, but only 
tells us, that there was a feat made of it in the temple of 
Hercules at Tyre, from which the prietts pretended that 
the gods ufed to arife. 
EUSEBIANS, a denomination given to the fe& of 

Arians, on account of the favour and countenance which 
Euiebius, bifhop of Czefarea, fhewed and procured for them 
at their firft rife; or rather from the proteGtion afforded to 
Arius, and the adoption of his opinions by Eufebius bifhop 
of Nicomedia. See Artans. 
EUSEBIUS, pope, in Biography, a native of Greece, 

fon of a phyfician, perhaps he himfelf at one period was-a 
phyfician, fucceeded Marcellus in the fee of Rome. It is 
believed that he filled the pontificate but a very few months. 
He was a violent opponent. to the re-admiffion of lapfed 
Chriftians to communion, and his condu@ on this head 
created great diffenfions at Rome, to put an end to which 
the emperor Maxentius banifhed him to Sicily. Moreri. 
Bower. 

Eusestius, furnamed Pamphilus, was born at Cxfarea in 
Paleitine, of which he was afterwards bifhop, about the 
year 270. Of his parents, and his inftru@ors in early life, 
we have no account ; nor is any thing recorded concerning 
his family. His talents and learning may, however, be 
juftly appreciated by his numerous and valuable works. 
Having been ordained prefbyter, probably, by Agapins,, 
bifhop of Czfarea, he fet up a fchool in that city, which 
produced many learned men, and whilft he was in this fitu- 
ation he formed an intimate acquaintance and friend{hip 
with Pamphilus, a learned pre{fbyter of the fame church, 
who is fuppofed to have afforded him much afliftance in his 
ftudies. When Pamphilus was tmprifoned in the year 307, 
Eufebius attended him to animate his fortitude and comfort 
ham in his diftrefs; and after the martyrdom of his friend in 
309, he removed to Tyre, where he witneffed the firmnefs 
and patience with which many Chriftians endured the feyerity 
of perfecution. From thence he went to Egypt, where the 
fame fcene was exhibited, and where he himfelf was impri- 
foned. As he did not fuffer in common with others, fome 
perfons have infinuated, that he procured his liberty by. 
facrificing, or by fome other mean compliance, unbecoming - 
his Chriitian principles and profeffion. But Dr. Lardner, 
has alleged feveral circumftances which evince this accufa- 
tion to be altogether unfounded, Att the clofe of the siices 
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cefian perfecution, Eufebius returned to Paleftine, and fuc- 
ceeded Agapius, according to the more general opinion, as 
bifhop of Cafareain the year 315. It is certain, however, 
that he was bifhop of Czfarea in the year 320 at the latett. 
After this period he was prefent at molt of the fynods held 
in that part of the world; and on all occafions diltinguifhed 
himfelf by recommending peace and’ mutual forbearance. 
At the famous council of Nice in 325, he was placed by 
command of Conftantine on the right hand of the throne, 
and opened the meeting by a panegyrical addrefs. At this 
council he feems to have been defirous of compromifing the 
difpute between Arius, to whofe fentiments he probably 
inclined, and the orthodox party ; and with this view pro- 
pofed acreed, which all the fathers allowed to be unexcep- 
tionable. Some of the moft zealous partizans, however, 
fuggefted the propriety of introducing the word dy<xs107, or 
con/ubftantial, as applicable to the Son; and the motion for 
this purpofe was carried by a majority. Eufebius for 
fome time demurred, alleging that the expreffion was un- 
feriptural ; but at length, being allowed to fubfcribe to the 
term in his own fenfe of it, he fubmitted; and the word 
became afterwards the teft of orthodox belief, but very inef- 
fectual for allaying the diffenfions of the Chriftian church. 
In the year 330 Eufebius concurred with the council at 
Antioch in depofing Euitathius the bifhop ; but though the 
bifhops and people concurred in electing him for this fee, 
which was more honourable and profitable than that of 
Czfarea, he peremptorily refufed the acceptance of it, 
Although they applied to Conftantine for the interpofition 
of his authority, Eufebius wrote to the emperor, and ob- 
tained his permiflion to decline it, accompanied with en- 
comiums on his moderation and difintereflednefs, which he 
juftly merited. At the council of Tyre in 335 he joined 
thofe bifhops who condemned the proceedings of Athana- 
fius, bifhop of Alexandria; and he was deputed to attend 
‘the emperor, in order to juitify the meafures that had been 
adopted againft that prelate. On occafion of this vifit to 
Conftantinople, he pronounced his panegyric on the em- 
peror, and obtained fingular marks of Conftantine’s con- 
defcenfion and favour. After his return to Cefarea, the em- 
peror kept up an epiftolary correfpondence with him, 
fpecimens of which are preferved in Eufebius’s life of that 
prince. This work was written foon after the death of the 
emperor ; nor did the bifhop long furvive, for he died in the 
year 339 or 340. Of the learning and application of Enfe- 
bius, his works afford ample evidence. ‘ From his works 
it appears,” fays Tillemont, “that he had read all forts of 
Greek authors, whether philofophers, hiftorians, or divines, 
of Egypt, Pheenicia, Afia, Europe, and Africa.”? Eufe- 
bius had opportunities for converfing with the moft learned 
men of his time, and he had accefs to the beft libraries : 
fo that from thefe different refources he was able to compile 
works of various kinds, in which he exercifed a laudable cau- 
tion with refpect to his authorities and fats, and in which 
ke alfo maniieits a confiderable degree of candour and im- 
partiality. His works, however, as compofitions, claim no 
very high commendation, as they are deititute of elegance 
and peripicuity. Uponthe whole we may obferve, that he 
was a good man as well as a learned fcholar ; zealoufly at- 
tached to religion, without bigotry; an enemy to ecclefi- 
aitical tyranny and difcord, and always defirous of accom- 
modating differences, and reconciling contending parties. 
Neverthelefs Dr. Lardner mentions with difapprobation his 
eoncurrence-with the Arian party in the harfh treatment 
given to Euftathius, bifhop of Antioch, Athanafius of Alex- 
andria, and Marcellus of Ancyra. As to his fentiments 

with regard to the do@triney warmly controverted in his time, 
Dr. Jortin inclines to think, that he was neither an Arian 
nor an Athanafian, but that he endeavoured to fteer a middle 
courfe; and yet inclining more to the Arians than to the 
Athanafians. Dr. Lardner, with his ufual caution, ob- 
ferves, that this is a quettion which cannot be eafily 
decided. 

Of tke works of Eufebius we can here enumerate only 
the principal, referring for an account of the reft to the 
writers cited at the clofe of this article. The firft that de- 
ferves mention is the “¢ Ecclefiaftical Hiftory,” in ten books, 
publifhed in 326, and containing the hiftory of the Chrif- 
tian church from the birth of Chrift to his own times. The 
beft edition is that of Valefius, publifhed at Cambridge by 
Reading in three volumes folio. This contains Eufebius’s 
‘ Life of Conitantine,”’ in four books, written in 337 or 
338, and other ecclefiaftical hiftorians, Socrates, ‘[heo- 
doret, &c. In this hiftory we have feveral paflages con- 
cerning the canon of {cripture; in which the au- 
thor treats of the order of the gofpels; of the {crip- 
tures univerfally acknowledged, and of thofe that are not 
fuch; of the epiitles, &c. (See Canon.) Enufebius’s 
“« Chronicle’? was a work of prodigious labour and learning, 
and is preferved only ina Latin verfion of Jerome. The 
«« Evangelical Preparation,” in 15 books, and ten books of 
the “ Evangelical Demonttration,”’ which originally compre- 
hended 20 books, are ftill extant; and contain the moft 
learned defence of Chriftianity againft beth Jews and 
Pagans, tranfmitted to us from antiquity. A beautiful 
edition of thefe valuable works was publifhed in Greek, by 
Robert Stephens, in 1544 and 1 54 » in 2 vols. fol., and 
reprinted at Paris, in 1628, in 2 vols. fol., with a Latin ver- 
fion of the former, and various readings from different MSS. 
and notes by Francis Vigerius, and Donatus’s Latin verfion 
of the latter. Eufebius was alfo the author of a “ Com- 
mentary upon the 150 Pfalms,” publifhed by Montfaucoa 
in 1705, as far as the 119th pfalm: «A Commentary upon the 
Prophecies of Ifaiah,’’ publifhed likewife by Montiaucon : 
«An Expofition of the Song of Songs,”’ publithed by Meur- 
fius in 1627; “A Treatife againft Hierocles” who had 
made a comparifon of Apollonius Tyanzus with Jefus 
Chrift, ftill extant in the original Greek; “Two books 
againit Marcellus,”’ who revived the herefy of Sabellius, and 
‘¢ Three books of Ecclefiaftical Theology,” written in 336 ; 
« An Apology for Origen,” in 6 books, the joint work of 
Eufebius and Pamphilus, now exifting in a Latin verfion ; 
Ten Evangelical Canons,” or rules for harmonizing the 
gofpels; the “ Topics,” in two bodks, being a kind of dic- 
tionary of places mentioned in the Scriptures; ‘* A defcrip- 
tion of the Church of the Sepulchre at Jerufalem, &c.*? 
compofed in 335; ‘An Oration in praife of Conftantine,”” 
which is as much an argument for the truth of the Chriftian 
religion, as a panegyric upon the emperor, and much com- 
mended by Du Pin and Lardner; the * Life of Conftan- 
tine,” in 4 books, already mentioned: “ Fourteen {mall 
pieces in Latin,’ publifhed by James Sirmond in 1643, 8yo. 
and many other treatifes, that are no longer extant. Fabr, 
Bibl. Gree. v. vi. Cave’s H. L. vol. i. Lardner’s Works, 
vol. iv. Jortin’s Rem. on E. H. vol. ii. 

Evsestvs, firft of all bifop of Berytus in Phoenicia, 
and afterwards of Nicomedia, in Bithynia, was advanced to 
the fee of Conftantinople in 338 or 339. He was a relation — 
of the emperor Julian, who was educated by him, and pro-_ 
bably alfo of Conftantine: and as he was a man net only 
diftinguifhed by his abilities and learning, but favoured with — 
free accefs to the court, his influence on behalf of the Ariat 
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party, to which ho was attached, was always of great imports 
ance totheir caufe, From the protection afforded to Arius 
and his followers by Eufebius they were frequently denomi- 
nated § Eufebians.”” Although he remonttrated againtt the 
proceedings of the court of Nice in 325, at which he was 
prefent, he fubferibed the creed, probably with the fame 
explanation which was given by the bifhop of Cxfarea of 
the fame name. That this was the cafe we may infer 
from the patronage which he afforded to the Arians, and 
which caufed Conftantine to depofe him from his fee and 
to fend him intd exile. He was afterwards, viz. in 328 or 
320, recalled, and reltored to his fee, as well as to the favour 
of the emperor, Afterwards, when the Arian party became 
triumphant at the court of Conftantinople, he encouraged 
the perfecution of thofe who had been the _perfecu- 
tors of Arius. Having maintained his credit and influence 
with Conftantine till his death, he gained in an equal, 
if not greater, degree, the confidence of his fon Conftantius ; 
who promoted him, in 338, to the fee of Conttantinople. 
In this high ftation he was active in promoting the Arian 
interefts, and in perfecuting the Catholics. Soon after the 
council of Antioch, held in 341, probably in the fame or the 
fucceeding year, he terminated his career. Eufebius was 

eminent for his abilities and learning ; and his friends have 
extolled his picty and virtue: but no fufficient apology 
¢an be offered for his intolerance. His writings were 
numerous, but none of them remain, except a “ Letter 
concerning Arius and his Opinions,” preferved by Theodoret. 
Fabr. Bibl. Gree. vel. vi. Cave’s H. L, vol.i, Lardner’s 
Works, vol. iv. 

Eusesivus, bifhop of Emefa, who flourifhed about the 
year 340, was defcended of a very honourable family, and 
born at Edeffa in Mefopotamia, at which place he enjoyed 
the benefit of a learned education, and of early inftruétion 
in the facred fcriptures. He afterwards removed to Palettine, 
where he ftudied under Patrophilus of Scythopolis, and Eu- 
febius of Czfarea. He likewife went to Antioch, and 
from thence to Alexandria, in which city he ftudied 
philofophy, and then returned to Antioch. Some time 
after that, having refufed the offer of the fee of Alex- 
andria, from which Athanafius was depofed in 341, he was 
appointed bifhop of Emefa; where his diftinguifhed proti- 
ciency in literature and the feiences led the ignorant popu- 
lace to charge him with the practice of magical arts. Un- 
der this accufation, he was obliged to retire to Laodicea, 
and to feek the protection of George, bifhap of that city, 
who was afterwards his biographer. When the prejudices 
of the mifguided people at Emefa fubfided, he returned thi- 
ther, and here he {pent the greater part of the remainder of his 
life, which terminated at Antioch about the year 360. He 
is generally thought to have embraced the Arian tenets: 
though Cave thinks that he fhould be ranked among the 
Semi-Arians. However this be, his chara¢ter was held in 
high eftimation for virtue and piety, as well as for learning 
atid eloquence. Although he was great and good, as So- 
zomen i: he experienced the envy of thofe who are of- 
fended at other men’s virtues. The emperor Conttantius, 
however, was much pleafed with him, and his attendance 
was always required by that prince in his expeditions againft 
the Perfians. He wrote a great number of books, which 

Ethe Jews, againft the Nova- 
tians, and againft the Manichzans; 10 books upon the epif- 

tle to the Galatians ; and many fhort homilies upon the gof- 
pels. His works are’in general loft, His treatife againft the 
ews is {aid to be ftill extant in 2 Greek MS. in the library 

at Vienna, The homilies, that have been publifhed under 
his name at Paris in 1575, and at Antwerp in 1602, 8vo. 
"Vor. XIII. 
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are now allowed to be the productions of other writers. - 
Socr. Hilt. Eccl. 1. iii. Cave’s H. L. vol. 1. Lardner’s 
Works, vol. iv. 

Evsesius, bifhop of Verceil, or Vercelli, in Italy, wag 
born in Sardinia ; and flourifhed about the year 354. In this 
year he was deputed by pope Liberius to plead the caufe 
of Athanafius, after his expulfion from Alexandria, before 
the emperor Conftantius ; and in the council at Milan Le 
was a zealous advocate for the depofed bifhop, and for the 
Nicene creed. The Arian party, however, prevailed, and a 
decree was paffed for condemning the conduét of Athanafius, 
Lufebius relifted, and for his unyielding fteadinefs he was 
banifhed to Scythopolis in Syria, afterwards to Cappadocia, 
and laft of all into the Upper Thebais. The caufe of or- 
thodoxy, nothwithftanding all his fufferings, found him an 
undaunted and perfevering advocate. Upon the acceffion 
of Julian to the empire, he and other friends were allowed 
to return home; and during the remainder of his life he 
maintained his invincible attachment to the Catholic doc- 
trine, and his zeal in promoting it. He died about the year 
370, or foon after. Moft of his works have been loft: but 
it is faid that in the cathedral church at Verceil there is a 
MS., containing a Latin verfioa of the four Gofpels, which 
is inferted in the * Evangeliarium Quadruplex Latine Ver- 
fionis Antique, feu veteris Italicx,’’ publifhed by Jofeph 
Bianchini, at Rome, in1749. Cave’s H, L. vol.i. Lard- 
ner’s Works, vol. iv. chap. go. 

Evsesius, bifhop of Doryleum in Phrygia in the fifth 
century, was at firft au eminent advocate at Conftantinople, 
but embracing the ecclefiaftical life, he obtained the above- 
mentioned fee, and diftinguifhed himfelf by his oppofition to 
the Eutychians. Some few of his works remain, which are 
of a polemical nature, and not worth mentioning. Cave’s 
Hift. Lit. vol. i. 
EUSENE, in Ancient Geography, a town of Afia, in 

Paphlagonia. Ptolemy. 
EUSHAR, in Geography, a town of Afiatic Turkey, 

in Natolia ; 24 miles E. of Ifbarteh. 
EUSHEIM, a town of Germany, in the principality of 

Wurzburg ; 3 miles N.W. of Volckach. 
EUSIMARA, in Ancient Geography, a town of Afia, in 

Melitené, a country of Cappadocia, feated on the bank of 
the Euphrates. Ptolemy. 
EUSKIRCHEN, in Geography, a town of France, in 

the department of the Roer; 20 miles S.E. of Juliers. 
EUSTACE, or Eusrartia, an inconfiderable American 

ifland, about 20 miles in circuit, forming with a long point 
of land the entrance to the harbour of St. Auguttine, in 
Fait Florida. It was alfo called Metanzas, or Slaughter, 
from a butchery made upon it by the Spaniards. 
EUSTACHE, Davin, in Biography, a French ‘pro- 

teftant minifter, at Montpellier, affiited at the national fy- 
nod held at London in 1659, as deputy of the province of 
Lower Languedoc, and was nominated by the affembly to 
prefent tothe king the letter which they had addrefled to 
him. He performed the taf much to the fatisfa&tion of 
thofe who had appointed him to the office. He wasauthor 
of many theological pieces and fermons ; the titles of fome 
of the former are ‘ Salutary Remedics againft a Departure 
from God,” “ 'The 'l'riumph of Faith 3? An Anfwer 
to the Queltion afked of the Proteftants, where was your 
Church before Luther;?’ “*The Orator Tertullus conviéted ;?? 
which was a reply to the harangue fuppofed to be made by 
the wife men of the pretended reformed réligion to the 
queen Maria Therefa, upon her entrance into the kingdom, 
in which they declared that being informed the had expreffed 
great concern that part of the Bite her hufband’s fubjects 
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were heretics, they came to leffen that concern by embracing 
her majefty’s religion, and that this they did after having 
been fatisfied, by the teltimony of their moft famous authors, 
that one may be faved in the Romifh religion. Moreri. 
Bayle. 
EUSTACHIAN Tuse, in Anatomy, is the paflage by 

which air is conveyed from the fauces to the tympanum of 
the ear, fo called from an Italian anatomift. See Ear. 

Eustacuian valve, is a part formed in the right auricle 
of the heart. See Hearr. 
EUSTACHIUS, Bartuotomew, in Biography, one 

of the molt celebrated anatomifts of the fixteenth century, 
was a native of alittle village in Italy, called San Severino. 
He purfued his ftudies at Rome, where he firft conceived a 
bias in favour of medicine, and efpecially of anatomy, which 
he cultivated with fuch fuccefs, that he was appointed to the 
profeffor’s chair in that college. This is nearly the fum of 
our knowledge refpecting the life of this celebrated man ; 
he died at Rome in 1574. Euftachius was the author of 
feveral works, the greater part of which is loft. His treatife 
«“‘ De Controverfiis Anatomicorum,”? which was one of the 
mott confiderable of his produétions, is much regretted. Thofe 
of his writings, which remain, confift of his Opufcula, which 
appeared under the following titles, ** Opufcula Anatomica, 
nempe de Renum ftructura, officio, et adminiftratione : 
de auditts organo: offium examen: de motu capitis; de 
vena que azygos dicitur, et de alia, que in flexu brachii 
communem profundam producit : de dentibus.’”? Venet. 
1563, andagain in 1674, with the notes of Pinus. An 
edition was alfo publifhed at Leyden, 1707, under the fu- 
perintendance of Boerhaave. 

Euftachius was the author of feveral difcoveries in anato- 
my ; he was the firft who defcribed the renal capfules, and 
the thoracic du@; and his name, ftill attached to the paf- 
fage leading from the throat to the internal ear, (the Eufta- 
chian tube, ) announces the origin of our knowledge on that 
fubje&. A feries of figures engraved on copper were men- 
tioned in his Opufcula as nearly finifhed; but they were 
loft for more than 150 years, and were difcovered, and 
publifhed at Rome in 1714, by Lancifi, phyfician to pope 
Clement XI. in one volume folio. Thefe plates were again 
publifhed, but not well printed, at Genevain 1717. The 
edition of Rome in 1728 is-excellent ; but the one publithed 
at the fame city, 174c, by Petrioli, is lefs valuable. The 
fame work was twice publifhed at Leyden, under the direc- 
tion of Albinus, viz. in 1744 and 1762. 

Euttachius edited the lexicon of Erotian at Venice in 
1666, under the title of “ Erotiani, Greci {criptoris vetuf- 
tiflimi, vocum, que apud Hippocratem funt, collectio, 
cum annotationibus Euftachii,” in gto. Eloy. Did. 
Hitt. 
EUSTATHIANS, in Ecclefiaftical Hiffory, a name given 

to the Catholics of Antioch in the fourth century, on oc- 
cafion of their refufal to acknewledge any other bifhop 
befide St. Euftathius, bifhop of Sebafte in Armenia, depof- 
ed by the Arians, 

The denomination was given them during the epifcopate 
of Paulinus, whom the Arians fubftituted for St. Eufta- 
thius, about the year 330, when they began to hold their 
affemblies apart. About the year 350, Leontius of Phry- 
gia, called the Eunuch, who was an Arian, and was put 
in the fee of Antioch, defired the Euftathians to perform 
their fervice in his church ; which they accepted ; and the 
church of Antioch ferved indifferently thus both for the 
Arians and Catholics. 

This, we are told, gave occafion to two inftitutions, 
which have fubfifted in the church ever fince ; the firft was 
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pfalmody in two choirs; though Mr. Baillet thinks, 
that if they inftituted an alternate pfalmody between two 
choirs, it was between two Catholic choirs, and not by 
way of refponfeto an Arian choir. The fecond was the 
ray dg Glory be to the Father, and the Son, and the Holy 

hofl. 
This conduét, which feemed to imply a kind of commu- 

nion with the Arians, gave great offence to abundance of 
Catholics, who began to hold feparate meetings, and thus 
formed the fchifm of Antioch. Upon this the reft, who 
continued to meet in the church, ceafed to he called Eufta- 
thians; and that appellation became reftrained to the dif- 
fenting party. 

St. Flavianus, bifhopef Antioch, in 381, and one of hie 
fucceffors Alexander, in 482, brought to pafs a coalition 
orre-union between the Euttathians and the body of the 
church of Antioch, defcribed with much folemnity by 
Theodoret, Eccl. ib, ii. cap, 2. 
Evstaruians were alfo a fect of heretics in the fourth 

century, denominated from their founder Euftathius, a monk 
fo foolifhly fond of his own profeffion, that he condemned 
all other conditions of life. Whether this Euftathius was 
the fame with the bifhop of Sebafté and chief of the Semi- 
arians, it is not eafy to determine. 

He excluded married people from falvation ; prohibited 
his followers from praying in their houfes, and obliged them 
to quit all they had as incompatible with the hopes of hea- 
ven. 

He drew them out of the other affemblies of Chriftians 
to hold fecret ones with him, and made them wear a particu- 
lar habit ; he appointed them to fail on Sundays ; and taught 
them that the ordinary fafts of the church were needlefs, 
after they had attained to a certain degree of purity which 
he pretended to. He fhewed great horror for chapels built 
in honour of martyrs, and the affemblies held therein. 

Several women, feduced by his reafons, forfook their 
Bribes and abundance of flaves deferted their mafters” 
oufes, 
He was condemned at the council of Gangra, in Paphla- 

gonia, held between the years 326 and 341. Socr. lib. ii. 
cap. 43 and Sozom. lib. iv. cap. 24. Hard. Concil. Coll. 
tom. 1. p. 530. 
EUSTATHIUS, in Biography, a faint in the Greek 

and Roman churches, and bifhop of Antioch, was tranflat- 
ed to that fee from the bifhopric of Berga, in Syria, about 
the year 323. He wasa ftrenuous opponent of the Arian 
doGrine, and is faid to have been the firft ecclefiaftic of 
confequence who wrote againft it. He was diftinguifhed by 
his zeal at the council of Nice in 325, and by his exertions 
in carrying the decifions of that council into effe&t. This 
condué fo much exafperated the Arian bifhops, that they 
got him accufed of adhering to the do¢trine of Sabellius, ra- 
ther than to that of the couneil of Nice. His enemies alfo 
fuborned an infamous woman to appear before the fynod 
of the Ealtern bifhops, to charge Euftathius with being fa- 
ther of a child which fhe held in her arms: other charges, 
equally difreputable, were made againit him: of thele he 
was declared guilty, and depofed from his paftoral office. 
He was afterwards banifhed to Trajanopolis in Thrace, 
where he died. Of his numerous writings we have few re- 
mains, excepting the fragments collefted by Fabricius. 
Jerome thought highly of his talents; Sozomen commends 
him for his piety and eloquence, and fays that his works 
were in high eftimation in his time. By Theodoret he is 
called the great Euftathius: but Socrates and others fpeak 
very flightingly of his talents, and Socrates fayshe is one of 
thofe obfcure perfons who had endeavoured to raife his own 
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reputation by oppofing Origen. He is generally admitted 
to have been the author of * A Differtation concerning, the 
Ventriloquitt or Pythonefs,? mentioned in Samuel, firft 

=book, chap. xxvii. written againft Origen on that fubject. 
This was publifhed by Alladius in Greek, with a Latin 
yerfion, in 1629, and may be found in the 2gth volume of 
the * Bibliotheca Patrum,” and in the eighth volume of the 
* Critici Sacri.”’ Fabr. Bib. Grec. vol. viii, Cave’s H. L. 
vol. i, Lardner’s Works, vol, iv. 
EUSTATIA, or Evsrarivs, Sty in Geography, one of 

the leeward Caribbee iflands; which is a huge pyramidal 
rock rifing out of the fea, about 29 miles in compafs; but 
for its fize the Dutch, by their induttry, rendered it one of 
the moft valuable of the Caribbees. The iides of the 
mountains are laid out in pretty fettlements ; but they 
have neither f{prings nor rivers. Sugar and tobacco have 
been the chief produce of this ifland, which the Dutch have 
cultivated even to the top ef the pyramid, which terminates 
in a plain furrounded with woods, having a hollow ia the 
middle that ferves asa den for wild beafts. This ifland has 
afforded fubfiftence for five thoufand white people, and 
fifteen thoufand negroes, who rear hogs, kids, rabbits, 
and all kinds of poultry in fuch abundance, that they have 
been able to fupply even their neighbours. It has but one 
landing place, which the original occupiers, finding diffi- 
cult of accefs, fortified, fo as to render it almoft impregnable. 
Such for many years was the policy of the Dutch in the go- 
yernment of this ifland, that they have been jealous of ad- 
mitting any flrangers into their harbour, and kept them ig- 
norant of its internal riches, whilit it has ferved asa ftore- 
houfe for all European commodities. The property of it 
was firft granted by the States-General to certain merchants 
of Flufhing. It was firft fettled about the year 1600 ; but 
in the wars between the Englifh and Dutch in 1665, the 
latter were difpofleffed of it by an armament from Jamaica. 
The Englifh were afterwards difpoflefled by the combined 
forces of the Dutch and French ; and the latter kept pof- 
feffion of it till it was reftored to the Dutch by the treaty 

~ of Breda. Soon after the revolution, the French ejected 
the Dutch from this ifland, whence they were again driven 
by the Englifh under fir Timothy Thornhill, who, with a 
view to the protection of the Dutch, left afmall Englith 

fon in the fort. The peace of Ryfwick reftored the 
Dutch to the entire poffeffion of the ifland. In the year 
1781 this ifland was obliged to furrender to the Englifh un- 
der admiral Rodney, who confifcated the private property 
of the inhabitants under a plea that they had affifted France 
and the United States with naval and other ftores. Before 
the clofe of the year it was retaken by the French under the 
command of the marquis de Bouille ; but reftored to the 
Dutch at the peace in 1783. It is diftant 9 miles N. W. 
from St. Chriftopher’s. N. lat. 17° 30!. W. long. 63° 8'. 

Evsramtia, isalfo the name of a town in the fore-men- 
tioned ifland. a 

_ EUSTATIUS, in Biography, archbifhop of Theffa- 
lonica; flourifhed in the 12th century, under the emperors 
Manuel, Alexius, and Andronicus Comnenus. He is cele- 
brated for his great learning as a grammarian and critic, and 
is efpecially known as a commentator on Homer and Dio- 
nyfius the geographer. His annotations on the former are 
copious, and abound in hiftorical and philological defcrip- 
tions: they were publifhed at Rome in four volumes folio, 
between the years 1542 and 1550, and have been re-printed, 
particularly at Florence in 1730, with the notes and tranfla-_ 
tions of Politi and Salvini. ‘The commentaries on Diony- 
fius were firft printed in the Greek, by Robert Stephens in 
1547, and have been feveral times re-printed. A Latin 
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verfion of them was giveu by Politi in 1742, at Geneva, 
in two volumes o&tavo. Moreri. 
EUSTEPHIA, in Botany, weer, wearing a beautiful 

crown, alluding to the coronet formed in the mouth of the 
flower, by the tranfverfe fegments of the ftamens. Cavan, 
Ic. v. 3.20. Willd.-Sp. Pl. v. 2.48. Went. Regn. Veg. 
v. 2,282. Clafs and order, Hexandria Monogynia. Nat. 
Ord. Spathaceay Linn. Narcifi, Juff. 

Gen. Ch, Cal. Sheath oblong, divided to the bafe into 
four acute fegments, withering. Cor. fupevior, of one 
petal, tubular, regular, in fix deep, linear, obtufe, neurly 
equal fegments, three of which are internal; without any 
appendage at the mouth. Neétary fix little cavities in the 
bale or tube of the corolla. Stam. Filaments fix, inferted 
into the bottom of the corolla, juft above each netariferous 
pore, linear, flat, fomewhat longer than the corolla, and 
three-cleft jult where they emerge from it, the middle feg- 
nent longeft, ereét, flender, bearing the anther, the lateral 
ones fhort, and horizontally divaricated, forming a crown 
in the mouth of the corolla; anthers incumbent, ovate. 
Piff. Germen inferior, turbinate, triangular ; ftyle thread- 
fhaped, the length of the ftamens; ftigma (welling, undi- 
vided. Peric. as far as can be judged from the germen, a 
capfule of three cells, Sceds.... 

Eff. Ch. Calyx a divided fheath. Corolla fuperior, re- 
gular, tubular, cylindrical, in fix deep fegments. 
fix pores in the bafe of the corolla. 
lateral points. 

1. E. coccinea, Cavan. Ic, t.238. Flowered in the royal 
garden at Madrid in May 1794, but its native country is 
unknown. Rooé perennial, bulhous. Leaves radical, feve- 
ral, linear, obtufe, fomewhat faleated. Stadé folitary, above 
a foot high, ftout, fmooth, flightly compreffed. Flowers 
four in a terminal umbel, drooping, f{carlet, refembling thofe 
of Cyrtanthus anguftifolius, but very diftin& in their ftruc- 
ture. Sheath nearly as long as the partial flower-ftalks 
and flowers together. 
EUSTOCHIUM, or Eusrocuata, in Biography, a 

Roman lady in the 4th century, who is highly {poken of 
by St. Jerome, was a defcendant from the families of 
the Scipios and Paulus /Zmilius, and rendered herfelf cele- 
brated for the proficiency which fhe had made in literature. 
She was well acquainted with the Hebrew and Greek, as 
well as the Latin tongues, and converfant with the moft 
important theological {ubjects. In the Catholic world her 
memory is cherifhed on account of her early devotednefs to 
a religious courfe. She profeffed herfelf a difciple of St. 
Jerome, whom fhe followed from Rome to Cyprus, and 
thence to Antioch, Egypt, and numerous other places, and 
at length fixed her refidence in a monaftery at Bethlehem. 
Her mother Paula deferted a young family to accompany 
her in thefe excurfions. Moreri. 
EUSTRATIUS, a prefbyter of the church of Conftan- 

tinople, flourifhed about the year 578, and was author of 
* A Treatife concerning the Souls of the Dead,” intended 
to prove that the fouls of all men are active after their fepa- 
ration from the body, and that they aé differently accord- 
ing to the difference of their merits. He was author alfo 
of “ The Life of the Patriarch Eutychius,” which appears 
to have been a funeral oration pronounced by Euttratius in 
the great church at Conftantinople, a {hort time after the 
death of the fubjeét of it. 

Evusrrativus, archbifhop of Nice in the twelfth cen- 
tury, is mentioned by Anna Comnena, and other Latin 
writers, as a perfon of profound learning and {kill, as well 
in civil as ecclefiaftical affairs. He was author of « A Trea- 
tife againft Chryfolanus concerning the proceflion of the 
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Holy Spirit,’ and of other unpublifhed treatifes. The 
only works of his which have been committed to the prefs 
are “* Commentaries on the latter Analyfis of Ariftotle,’”’ 
publifhed in Greek at Venice, in 1534: and ** Commen- 
taries on the Ethics of Ariftotle,’? publithed likewife in 
re at the fame place, 1536, and at Paris in Latin, 1543. 

oreri. 
EUSTYLE, formed of ev, dene, well, and svr0:, column, 

in Archite&ure, a kind of edifice, where the columns are 
placed at a moft convenient diftance one from another, the 
intercolumniations being all juit two diameters and a quarter 
of the column, except thofe in the middle of the fronts, 
before and behind, which are three diameters diftant. 

The euityle isa medium between the pycuoftyle, and 
areoltyle. 

Vitruvius, lib. iii. cap. 2 obferves, that the euftyle is the 
mott approved of all the manners of intercolumniation, and 
that it furpafles all the refit in conyeniency, beauty, and 
itrength. 
EUTACA, in Geography, a mountain of Egypt, near 

the Red fea; 12 miles S- of Suez. 
EUTAM, a {mall ifland of the Weft Indies, near the 

ealt coalt of Porto-Rico. N. lat. 18’ 18’. W. long. 
64° 41'. 
EUTERPE, in Botany, wren: pleafing or agreeable. 

Gertn. v.1. 24. t.9. Jufl. 453. Suppofed by Juffieu to 
be the fame with his Corypha Sabal, fee our CoryPHA, 
fp. 3, which Adanfon likewife made a diftiné&t genus. If 
it be fo, Gertner’s claffical appellation may well take place 
of the barbarous Sabal. 

Euterpe, of ev, well, and repro, J delight, in Mythology, 
one of the nine Mufes, which prefided over wind-inftru- 
ments: fhe is reprefented with a crown of flowers, playing 
ona double flute, with Cupid at her knees. Sometimes fhe 
has a maf in her left hand, and aclub in her right. To 
her the invention of tragedy is afcribed. 
EUTHIA, aterm in the Ancient Mufic, which implies 

a fucceflion of notes proceeding from grave to acute. 
Euthia was one of the parts of the ancient Melopezia. 
EUTHYMIA, EvSujse, among the Greeks, fignified fuch 

a difpofition or ftate of the mind, as could noi be ruffled 
either by good or bad fortune, by ficknefs or health, good 
or evil. Mem. Acad, Infcript. vol. xiv. p. 131. 
EUTHYMIUS, in Biography, flourifhed in the tenth 

century, firft as a monk, and afterwards, by his talents and 
virtues, he fo far recommended himfe!f to notice, that he 
obtained the appointment of “« Syncelle,” an office of high 
rank under the patriarch, and he was alfo chofen confeffor 
by the emperor Leo VI. In 906 the patriarch Nicholas 
was depofed by the emperor, and Euthymius was elevated 
to it in his ftead. Upon the death of Leo, his fucceffor 
Alexander II. re-eftablifhed Nicholas in the patriarchal 
chair,’ and fentenced Euthymius te banifhment, a punith- 
ment which he bore with fortitude and patience till his 
death, in or about the year g20. Another patriarch of 
Conftantinople, of the name of Euthymius, obtained that 
dignity in the year 1410, and enjoyed it till his death in 
1416. Moreri. 
Eutuymivs ZIGABENUS, was a monk of the order of 

St. Bafil, who flourifhed at Conftantinople about the begin- 
ning of the twelfth century. By his fuperior talents he ac- 
quired the patropage and efteem of the emperor Alexius 
Comnenus, at whofe command he drew up his Panoplia,. or 
defence of the orthodox faith againit all herefies. It con- 
Sifts chiefly of paflages feleGed from the writings of the 
ancient Greek fathers on different points, in which heretics 
have departed from the Catholie doctrine. Euthymius was 
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alfo the author of «* A Commentary upon the Pfalms and 
Capticles,” of which a Latin verlion was publifhed by 
Saulius in 1530, and fince that time more than once ree 
rinted; “ A Commentary on the four Evangelilts,’? fe." 
eéted from the ancient fathers; ‘¢ Commentaries on the 
epvilte of St. Paul;’’ “ A Treatife againft the Herefies 
of the Maffalians, &c.’? Moreri. 
EUTHYPOROS, from «Susy fraight, and aopite, to 

pa/s into, among the old terms of Surgery, meant extenfion, 
made ina ftraight line, in order to reduce fraétures, and 
diflocation, 
EUTIN, in Geography, a town of Germany, in the 

bifhopric of Lubeck, fituated by the fide of a lake, the 
ufual refidence ef the prince bifhop, the bithoprid, like that 
of Ofnaburg, being fecular; 20 miles N. of Lubeck.. 
N. lat. 54° 10!.. E. long. 10° 32/. 
EUTOCIUS, in Biography, a confiderable mathema- 

tician, who lived at the time of the decline of the feiences 
in Greece, was a native of Afcalon, in Paleftine, and a dif- 
ciple of Ifidorus, one of the celebrated architects employed 
by the emperor Juftinian. He probably flourifhed about 
the commencement of the fixth century, though we have 
no particulars re{peCing his life; but his works.refle& mucls 
honour on his memory. He wrote elaborate and perfpicu- 
ous ** Commentaries on the books of Archimedes concern- 
ing the Sphere and Cylinder ;?? and alfo on the firft four 
books of the Conics of Apollonius Pergeus. Thefe com- 
mentaries have not only elucidated many difficult paflages 
in thofe profound writers, but have tended to throw lighs 
on the hiftory of mathematics. There have been many. edi- 
tions of them, but the moftmagnificent was that in the edition 
of the works of Archimedes,, printed at Oxford in folio, in 
the year 1792, which was prepared for the prefs by Torelli 
of Verona; and that in Dr. Halley’s edition of the eight 
books of Apollonius, publithed at Oxfordin 1710. Moreri, 
Montucla.. 
EUTROPIUS, a Latin hiftorian of the fourth century, 

is fuppofed to have been a native of Acquitain. He bore 
arms under Julian, in his expedition againft the Perfians, and 
is faid to have rifen to the fenatorian rank. He wrote fe- 
veral works, of which the only one remaining is an abridg- 
ment of the Roman hiftery, in ten books, from the founda- 
tion of the city to the reign of the emperor Walens,. This 
is aneat compendium, and has. long fince been received as a 
{chool-book. Moreri. : 

Eurrorius, the eunuch minifter of the emperor Arca- 
dius, who rofe by bafe and: infamous praGtices from the 
vileft condition to the higheft pitch of opulence and powers 
was probably a native of Afia. In the year 395. he was 
made great-chamberlain to Arcadius, emperor of the Eait. 
After the fall of Rufinus, he fucceeded that minifter in the 
confidence of his matter, and rofe to unlimited authority: 
All perfons of whatever rank humbled themfelves before 
the favourite, who became the capricious difpofer of honours 
and emoluments of every kind, and in 399 he, an eunuch, 
even aflumed the dignity of conful, a difgrace to Rome never 
before equalled. Honours, if {uch they may be denomi- 
nated, of every kind were accumulated upon him: the towns 
were filled with his ftatues, and he was entitled the third 
founder of Conftantinople. His. predominant. paffion was 
the love of money, aad of courfe the moft fhameful ve- 
nality dire&ted all appointments to the high offices of the 
tate. As a fecurity to his perfon, a law of treafon was 
paffed, which extended the penalties of that crime to eve 
attempt againit the minifters and fervants, as well-as again 
the perfon:of the emperor. Such a fhield.was.not fufficient 
to. defend him from the influence of court intrigue. Ane 
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fult which he offered to the emprefs caufed her to implore 
the protection of her hufband, and at the fame moment com- 
laints weve offered againft him from other quarters, which 

“gnduced the emperor to fign his condemnation, and the 

‘ 

fallen and juitly execrated favourite was obliged to feek re- 
fuge in the fanctuary of a church, from the pulpit of which 
Chryfoftom pronounced an eloquent difcourfe, pointing him 
out to the people as an example of the inftability of human 
grandeur. He afterwards furrendered himfelf on promife 
that his life fhould be fpared, and was condemned to per- 
petual exile in Cyprus. ‘hither he was conveyed, but 
being hattily brought back and tried on another charge, he 
was condemned and beheaded in the year 399. Gibbon. 
EUTYCHIA, in Ancient Geography, an ifland of the 

Zigean fea, before the Pagafci gulf. 
_ EUTYCHIANS, in Lcelefiaflical Hiftory, ancient he- 
retics, who denied the duplicity of natures in Chrift ; thus 
denominated from Eutyches, the erchimandrite, or abbot 
of a monaftery at Conttantinople, who began to propagate 
his opinion A. D. 448. 

The averfion Eutyches bore to the herefy of Neftorius 
threw him into another extreme not lefs dangerous than 
that he fo warmly oppofed ; though fome paflages in St. 
Cyril, which raifed the unity of the perfon of Jefus 
Chrift very high, contributed likewife to his delufion. 
At firft he held that the Logos, Word, brought his body 
down with him from heaven ; which was a near approach 
to the herefy of Apollinarius ; and, though he afterwards 
teitified the contrary, in a fynod at Conftantinople, where- 
in he was condemned, yet he could not be brought to 
acknowledge that the body of Jefus Chrilt was confubftan- 
tial with ours. s 

In effe&t, he did not feem quite fleady and confiftent 
in his fentiments ; for he appeared to allow of two natures, 
even before the union; which was apparently a confe- 
quence he drew from the principles of the Platonic philo- 
fophy, which fuppefes a’ pre-exiftence of fouls ; accord- 
ingly he believed that the foul of Jefus Chrift had been 
united to the divinity, before the incarnation; but then 
he allowed no diftinétion of natures in Jefus Chrift fince 
his incarnation. 

See the differtation of H. Hardouin, ** De Sacramento 
Altaris ;?? wherein that Jefuit endeavours to unfold all the 
fentiments of the Eutychians. 

This herefy was firft. condemned in a fynod held at 
Conflantinople, by. Flavian,, in 448, approved by the coun- 
cil of Ephefus, called Conventus latronum, in 449, and 
re-examined and fulminated, in the general council of Chal- 
cedon, in 451. The legates of pope Leo, who affifted 
at it, maintained, that it was not enough to define, that 
there were two natures in Jefus Chrift, but infifted ftre- 
nuoufly, that, to remove all equivocations, they mutt 
add thefe terms, without being changed, or confounded, or 
divided. 

The herefy. of the Eutychians,. which made a-very great 
progrefs throughout the Ealt, at length became divided 
iuto feveral branches.. Nicephorus. makes mention of no 
fewer than twelve ; fome called /chematici, or apparentes,. 
as only attributing to Jefus Chrifl,,a phantom, or ap- 

arance: of flefh; and no real flefh ; others Theodofians, 
m ‘Eheodofius, bifhop of Alexandria ; others Jacodites,, 

from one James, Jacobus, of Syria ; which branch -efta- 
blifhed itfelf principally in Armenia, where it ftill fubfitts. 
Others were. called Acephali, q. d. without head ; and Se-. 
werians, from a monk called Severus, who feized on the 
fee of Antioch in 513. 

Thefe laft were fubdivided into five fattions, viz. Ag- 

EU? 
noeté, who attributed fome ignorance to Jefus Chrifl; the 
followers of Paul; Medewo, that is, the black Angelites, 
thus called from the place where they were affembled ; 
laftly, drites, and Cononites. 

Eutycuians was alfo the name of another fe&, half 
Arian, half Eunomian, which arofe at Conftantinople in 
the fourth century. 

Tt being then a matter of mighty controverfy among the 
Eunomians at Conftantinople, whether or no the Son of 
God knew the laft day and hour of the world, particu- 
larly with regard to that paflage in the Gofpel of St. Mate 
thew, chap. xxiv. ver. 36. or, rather, that in St. Mark, 
xiii. 32. where it is exprefled, that the Son did not know 
it, but the Father only; Yutychius made no feruple to 
maintain, even in writing, that the Son did not know it ; 
which fentiment difpleafing the leaders of the Eunomian 
party, he feparated from them, and made a journey to 
Eunomius, who was then in exile. 

That heretic acquiefced fully in Eutychius’s doétrine, 
and admitted him to his communion; Eunomius dying 
foon after, the chief of the Eunomians at Conftanti- 
nople refufed to admit Eutychius ; who, upon this, formed 
a particular fe€t of fuch as adhered to him, called Euty— 
chians. 

This fame Eutychius, and one Theophronius, as wag. 
faid in Sozomen’s time, were the occafions of all the 
changes made by the Eunomians in the adminiftration of 
baptiim; which confifted, according to Nicephorus, ia 
o1'y ufing one immerfion, and not doing it in the name 
of the Trinity, but in memory of the death of Jefus 
Chrift. 

Nicephorus calls the chief of that fect not Eutychius, 
but Eupfychius,. and his followers: Eunomioeupfychians. 
EUTYCHIANUS, in Biography, bifhop of Rome, 

fucceeded to that high office on the death of Felix, in 
the year 275, and prefided over the church about eight 
or nine years, when he died. Catholics have confidered 
him as a martyr to the caufe of truth; but hiftorians, in 
general, infer, from the unmoletted ftate of Chriftians, at 
that pericd, in Rome, that he died a natural death. There 
are two decretai epilHes of this pope extant, relative to 
fubjeéts of ecclefiattical difcipline. Moreri,. Bower. 
EUTYCHIUS, patriarch of Conftantinople, was born 

in the year 512. He was brought up to the ecclefiaftical 
profeffion, and obtained in early life the epifcopal dignity 
in a town of Pontus, which he afterwards relinquifhed, and 
entered into a monaftery in the city of Amafea. In 552 
he was deputed by the bifhop of that city to Conftantinople, 
as his reprefentative, in the approaching general council 
that was to be held there. Before the meeting of the 
council, he obtained the favour of Juftinian, who raifed. 
him to the patriarchate of Conftantinople, which became 
vacant in the year 553, by the death of Mennas. Almott 
immediately after he had affumed the new charatter, he 
prefided at the council in which the opinions of Origen 
and his followers were condemned, Some years after, viz. 
in the year 564, Jultinian endeavoured to obtain the patri- 
arch’s fanétion to a doétrine which he had adopted, viz. 
that the body of Jefus Chrift was rendered incorruptible 
before his refurreétion, by the union of the divine aud hu- 
man natures; but when Eutychius fteadily refuled to 
countenance the opiiion, the emperor depofed him from 
the patriarchate and fent him into exile. In 578, he was. 
reinftated in the fee of Conftantinople,. by the emperor 
Tiberius II. and he died in the year 585, at the age of” 
73. There is extant, in the fifth volume of the “ Collecs 
tio Conciliorum,” an epiftle of his ta pope Vigilius,. 

2. He. 



EUZ 

He wasauthorof other pieces ; of thefe a fragment of one 
only remains, Concerning the Souls of the Dead.” 
Moreri. 
EUXINE Sea, called the Black Sea, as it is faid, either 

from its black rocks, or dangerous navigation, an inland 
fea, fituated partly in Europe, and partly in Afia; bounded 
on the north by the government of Caucafus and Ekata- 
rinoflaf, on the eaft by Mingrelia and Georgia, on the 
fouth by Natolia, and un the weft by European Turkey. 
This fea is divided into the Euxine proper, the Pontus 
Evxinus, computed to be 1000 verfts in length, and 500 
in breadth, and the fea of Azof, (fee Azor) the Pa- 
lus Mzotides of the ancients, which, without including 
the bay of Tagauroh, is ftated to be 200 verits long, and 
160 verfts broad. Both thefe are now entirely within the 
confines of the Ruffian empire. The fea of Azof, called 
palus, or a marfh, by the ancients, becaufe it was polluted 
by mud, is united to the Euxine by the ftraits of Caffa, or 
the ancient Cimmerian Bofphorus. The moft important 
of the bays formed by thefe feas are the Liman, at the 
mouth of the Dnieper, the bay near Perekop, and that 
clofe to Yenikalé. The moft confiderable ifland belonging 
to thefe feas in the vicinity of the Ruffian coafts, is Taman. 
The principal harbours are Caffa, now Theodofia, Sebaf- 
topol, Koflof, Balaklava, and fome others. At the wett- 
ern extremity?of thefe feas, within the province of Tau- 
rida, is a very large pool, called Sivafh, or the Putrid fea, 
which is about 140 verfts long, and 54 broad. The chief 
rivers that fall into the Euxine, are the Kuban, or Hypa- 
nis of the ancients, the Don, or ancient Tanais, the 
Dnieper or Boryfthenes of ancient geographers, and the 
Bogur, which rifes in Poland, parting that kingdom, and 
a portion of European Turkey from Ruffia, and at Otcha- 
kof, falls into the Euxine. The Euxine fea was formerly 
denominated xivoc, or inho/pitable, on account of the bar- 
barity of the inhabitants of its coafts; but when they be- 
came civilized by their commerce with the Greeks, the 
name was changed into wéno:, i. e. ho/pitable, or favourable 
to ftrangers. 
EUZET, a town of France, in the department of the 

Gard ; nine miles W. N. W. of Uzes. 
EUZOIUS, in Biography, was in early life a deacon 

of the church of Alexandria, from which office he was 
expelled by Alexander, bifhop of that fee, at the fame 
time with Arius, on account of his efpoufing the ‘prin- 
ciples of that celebrated chara&ter. They were both in- 
volved in the like condemnation at the council of Nice. 
About the year 355, he prefented a confeffion of faith to 
the emperor Conitantine, which met with the approbation 
of that fovereign, and which was the means of bringing 
him into confequence at the imperial court, when the or- 
thodox party were thrown in the back ground. He was 
appointed to the fee of Antioch, and called upon to bap- 
tife the emperor Conftantius. His influence was now very 
confiderable, and to this the friends of Athanafius attri- 
bute much of the perfecution by which that bifhop was 
harraffed. Moreri. 

Evzoivs, bifhop of Czfarea, was educated in that 
city at the fame time with Gregory Nazianzen. On the 
death of Acacius he obtained the bifhopric of Czfarea, 
after maintaining a violent conteft with the different rival 
candidates. He was in principle an Arian, or nearly fo, 
and on that account was depofed from his fee under the 
reign of the emperor Theodotius, about the year 380. He 
was author of numerous treatifes now loft; poffeffed with 
much learning, and was very diligent in the difcharge of 
his epifeopal fun@tions ; but he is principally celebrated on 
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account of his great exertions in promoting the interefls of 
{cience and literature, He manifefted much zeal in the 
reftoration and improvement of the library at Czfarea, 
which had been originally colle&ted by Origen and Pam. 
philus, aod was at this period fallen into decay. To this 
obje&t he devoted his time and labour, taking care that 
faithful tranfcripts fhould be procured of fuch books as 
were ina perifhing {tate, and increafing their numbers by 
new colleétions. Moreri. 
EWAGE, Ewagium, in our Old Writers, the fame with 

aguage, which is toll paid for water-paflage. It is derived 
from the French cau, water. 

EWALD, Joun, in Biography, a Danith poet, was born 
at Copenhagen in the year1743. His father wasa clergyman, 
and when he found his own end approaching he fent his fon 
for education to Slefwick, and died in a few hours after. 
Licht, the perfon to whofe care young Ewald was entrufted} 
treated him in every refpeé as his own fon, and gave him 
free accefs to his library. The books moft agreeable to his 
tafte were romances, which he read with the greatett avidity. 
The adventures of Tom Jones and Robinfon Crufoe, 
particularly the latter, had made fuch an impreffion on his 
mind, and had excited his paffions fo ftrongly, that he eloped 
from Slefwick in his thirteenth year, in order to proceed to 
Holland, that he might undertake a voyage to Batavia, in 
the hope of being fhipwrecked and thrown on fome defert 
ifland. Scarcely had he travelled four miles, before he was 
overtaken by his preceptor and friend, who carried him back 
by force. At another time having read and heard of many 
romantic tales refpe€ting faints and martyrs, he was defirous 
of becoming a martyr for the canfe of Chriftianity. At 
length he refolved upon the profeflion of a foldier, which 
being oppofed by his friends, he left home, in company with 
his brother, and joined the Pruffian fervice, from this he 
deferted to the Auftrian army, in which he was firft a drum- 
mer, and then a ferjeant: A commiffion was offered him, 
provided he would embrace the Catholic religion, which he 
abfolutely refufed, and in a fhort time deferted again. On 
his return to Denmark he devoted himfelf to thevlogy, ard 
ftudied with fo much deligence as to be fit for examination 
in the courfe of a year. He had paid his addreffes to a lady, 
who, fulpeéting him not to be in earneft, gave her hand to 
another; this fo affected Ewald as to produce a complete 
change in his difpofition, and to give his ideas a melancholy 
caft. He now abandoned himfelf to pleafure, and injured his 
conftitution. To give vent to the effufions of his mind, he 
wrote a piece, called “ The Temple of Good Fortune,” 
which proved the fource of all his future fame. It obtained the 
approbation of the fociety of Belles-lettres; and procured him 
the friendfhip of M. Carftens, a zealous votary of the mufes, 
which he enjoyed, without interruption, during the remainder 
of his life. On the death of Frederic V. in 1766, he com- 
pofed an elegy, which was received with univerfal approba- 
tion, and Ewald, intoxicated with the praifes beftowed upon 
his work, began to confider himfelf one of the greateit poets 
that Denmark had ever produced. The fociety of Belles- 
lettres propofed as the fubje& of a prize the beft ode on any 
of the attributes of the deity, and Ewald, determined to try 
his fortune, made choice of the divine goodnefs, and had alrea- 
dy formed his plan, when he learned that Benzon, one of his 
moft intimate friends, was employed on the fame fubje&: 
Unwilling to enter the conteft with a friend he abandoned 
his fubje&t, and wrote his. Adam and Eve, a fort of half 
drama, in one aé&, which poffeffed much merit, but without 
order or any regard to the laws of compofition. He hoped” 
that this might obtain the prize, but was difappointed, and” 
began to itudy poetry, being now refolved to read; and — 

not 
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not to write any more for two years, The works of Corneille 
and Klopftock fell into his hands, and gave his tafte a new 
direGtion. His next work was “ Rolfe Krage,”’ a tragedy 
in the ftyle of Offian, and “* The fongs of Skalden,’?? which 
he wrote under the eye of Klopltock, who had a very great 
and fincere affeGtion for him. During the time he was em- 
ployed on this piece, he was attacked by a difeafe, under 
which he languifhed for ten years. It proceeded from the 
out, and was often attended with excruciating pain, yet his 

Bicits and cheerfulnefs rarely forfook him, and he wrote in 
the intervals of his eafe fome fmall theatrical pieces, which 
in part related to prefent times and manners, and which 
abounded with humour and the keeneft fatire. Ewald had 
obtained from the king a penfion ef a hundred dollars, but 
this being infufficient for his maintenance, he was obliged, 
by writing temporary poems, to gain a part of his livelihood, 
till the profits arifing from the reprefentation of his theatrical 
pieces, and from the fale of his works, fhould place him 
beyond the fear of want. He died at Copenhagen in March 
1781, in the thirty-eighth year of his age. In ftrength of 
imagination, fpirit and originality, Ewald furpaffes all the 
other Danifh poets. His excellent qualities gained him 
the affe€tion of thofe who knewhim. He never proftituted 
his mufe to improper purpofes, and never, fays his biographer, 
did an immoral or pernicious line flow from his pen. A 
complete edition of his works was publifhed at Copenhagen 
between the year 1781—1791. Gen. Biog. 
EWANICZOW, in Geography, a town of Poland, in 

the palatinate of Kaminiec; 64 miles N.N.W. of Kaminiec. 
EWANO, a town of Poland, in Galicia ; 36 miles S.E. 

of Halicz. 
’ EWE, a {mall ifland on the W. coaft of Scotland, at 
the entrance of Loch Ewe. N. lat. 57° 53'. W. long. 5° 37’. 

Ewe, in Rural Economy, the female of the fheep kind 
of animals. It is of very great importance in the forming 
of this fort of ftock to have good ewes. (See Sueep.) It 
is the practice in fome of the more northern diftrits to have 
recourtfe to the milking of the ewes in order to make cheefe 
from it. But it is faid to have been lately found fo injuri- 
ous to the animals, and to be attended with fo little profit, 
that it is, at prefent, much on the decline. 

Ewe-Chee/e, is that fort of cheefe which is prepared from 
the milk of the ewe. Itisa very ftrong pungent kind of 
cheefe, which is not well relifhed by many. Some, however, 
confider it as very rich and excellent, preferring it to the 
other forts of cheefe. In fome places thefe cheefes are 
made of a confiderable fize, perhaps, nearly as large as thiofe 
ef the Chefhire dairies, one, two, or three hundred ewes 
being milked regularly for the purpofe. See Curese. 
EWELL, in Geography, is a market town in the hun- 

dred of Copthorne, and county of Surry, fituated at the foot 
of Banftead downs, diftant S.E. by E. of London 13 miles. 
The weekly market is held on Thurfdays, and it has two an- 
nual fairs, one the 12th of May, the other the z9th of Oc- 
tober. The number of houfes, according to the returns 
in 1801, is 194, and of inhabitants 1112. Here is the 
head of an extraordinary fpring, which forms a curious na- 
tural jet d’eau, breaking out in feveral places. After 
watering Epfom-court meadows it flows in a fine ftream 
called the Malden, and falls into the river Thames at King- 

Near this town ftood the magnificent palace, from its 
ndeur aud fplendid decorations, denominated ‘ None- 
h,”’ erected by king Henry the Eighth. Charles the Se- 

cond having conferred it upon his favourite miftrefs, the in- 
famous duchefs of Cleveland, fhe caufed it to be taken down, 
and fold the materials, 
vi 

‘a little to the north o 
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EWENNY, a river which has its fource in the moun- 
tains to the uorth of Peterfton fuper montem, and pafling by 
Coychurch and Ewenny priory, joins the river Ogmore near 
Merthyr Mawr, below which it falls into the Briftol channel. 
A phenomenon on this ftream has given rife to a geological 
error, which has generally been credited with ut proper in- 
veltigation, that the river makes a ‘* dip under a mountain, 
appearing ayain near Nevera bridge, after a fubterraneous 
paffage of two miles.” «* Mr. Lethieuller obferves, * that 
between Merthyr Mawr, near which alfo were deep fands, 
and New-inn bridge, the river Ogmore, or rather a branch 
of it, runs a quarter of a mile under the hill, pafling alfo un- 
der feveral natural bridges; after which, ifluing out with 
great violence, it joins the main ftream. The maps again 
here miftake in giving this river the name of Ogmore be- 
fore its junGtion with the Ewenny, after which only it 
affumes that name, being called before the Bridgend river, 
as it comes from Bridgend, where it runs under ground a 

F chet place, and appears again from 
udder Ogmore hill.’? See Archeologia, vol. iv. p. 27. 
It occurs near the junction of the Ewenny with the 
river Ogmore. From the foot of a long ridge of down, 
where the hill makes a Bold efcarpement to the vale, 
iflues a large body of water, exceeding the quantity 
previoufly flowing down the river, except after rains. 
In its paffage from under the hill it is heard to boil and 
rage, and rufhes out with foaming impetuofity, as though 
it had met with violent interruption in its courfe; and 
forms two ftreams, which immediately appear different in the 
velocity of their motions and quality of their contents ; 
one being what is vulgarly called 4ard, and the other Soft 
water. The ftream to the fouthward is fought for culinary, 
and that to the northward for lavatory purpofes. In try- 
ing it, Mr. Evans obfeives, ‘ the water from the oppofite 
fides of the ftream had a different effect upon the tongue and 
palate, and by a brief analyfis it was difcovered, that the 
one contained a portion of calcareous matter in folution ; 
and the other left but little refidue, which was of an argil- 
laceous nature.”? An attempt was then made to afcertain 
whether the river might not enter fome other part of the 
hill, and by a fubterraneous paflage here feek daylight 
again, as is reported of the Deveril in Wiltthire, and the 
Mole in Surry. But after a fruitlefs fearch the fmalleft 
veftige of fuch a fubterraneons courfe could not be traced. 
The phenomenon therefore in quettion appears to proceed 
from two powerful {prings, rifing in the internal parts of 
the hill, the flreams of which having flowed feparately, here 
unite, but without intermingling their waters, till they 
join the Ewenny. Evans’s Tour in South Wales. 

Ewenny Priory, in Antiquity, was a monattery of* the 
Benediétine order, founded by John Maurice de Lundres, 
Lord of Ogmore, A. D. 1140; and given as a cell to 
Gloucefter Abbey. Its revenues, as valued at the diffolu- 
tion, were 78/. os. Sd. It ftands clofe to the road leading 
from Newton to Pyle in Glamorganthire, South Wales, in a 
marfhy plain, near the banks of the river Ewenny. It was 
furrounded by ftrong embattled walls, having two gateways; 
and the one forming the principal entrance had two port- 
cnllifes: thefe, with parts of maflive towers vifible amoig its 
ruins, indicate it was intended asa place of fecurity, as well 
as religious retirement. The buildings appear to have been 
very extenfive, and fome rooms, which formed the abbot’s 
lodge yet remaining, are large and ftately ; particularl 
the great hall or refeCtory. But the abbey church, fil 
ftanding, is a noble edifice, the fimple and uniform architéc- 
ture of which muft be gratifying to every admirer of the 
arts, It isa maflive building of a cruciform fhape, confilt- 
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ing of a nave, two tranfepts, and a choirs in which heavy 
circular arches reft upon round bulky columns with fimple 
capitals; the windows alfo and door-ways have all the 
circular arch, which have induced fome to referit to a Saxon 

. . . 
eriod, The whole certainly denotes the earlicit Norman 
tyle of architeG@ture. The curious {tone vaulted groined 
roof of the choir claims particular attention; and the 
neglected effigies of the founder, bearing this infcription, 
«Ici gift Morice de Lundres le fundur, Deu li rende fun 
labur. Am.”? In the fouth tranfept lies another rude 
{tone figure of a knight in armour, which has generally been 
thought commemorative of Pain de Tuberville lord of Coity. 
But fir Richard Hoare has fhewn this ftatement, which ori- 
ginated with Camden, to be erroneous. After having the 
tomb cleaned, he was enabled to read the infcription thus, ’, 

“¢ Sire Roger de Remi gilt ici 
Deu de fon alme eit merci am.” 

The perfon here named «* De Remi,” fir Richard fup> 
pofes to have been fome friend, and follower of Morice 
de Lundres. ‘The floor of the church has been paved with 
glazed porcelain tiles, ornamented with various devices, fuch 
as are feen in other buildings of a fimilar nature; but few 
now remain. The nave is at prefent ufed as the parifh 
church for divine worfhip, and the choir has a cemetery for 
diftinguifhed families in the vicinity: monuments for whom, 
particularly that of Carne, adorn its walls. It muft be 
matter of regret to thofe interefted in ancient buildings, 
to fee the prefent dilapidated flate of this once noble {truc- 
ture: in many places rooflefs, the windows unglazed, the 
roof of the choir cracked, the fepulchral monuments broken, 

and thrown carelefsly about ; and this noble fanctuary, 
which has ftood near feven huadred years, and exhibits the 

mott perfect fpecimen of early Norman architeGture of any 
church in the kingdom, rapidly approaching to its diflolu- 
‘tion. Evans’s Tour in South Wales, and the Tranflation 
of Gyraldus’s Itinerarium by fir Richard Colt Hoare. 
EWER, in Rural Economy, aterm fometimes provin- 

cially applied to the udder of the cow, or other animal. 
See Upper 
EWES, or Evs, in Geography, a river of Scotlaad, which 

joins the Efk at Langholm, in Dumfries-fhire; and the 
valley through which :t paffes is called Ewefdale. 
EWRY, an office in the king’s\houfhold, where they 

take care of the linen for the king’s table; lay the cloth, 
and ferve up water in filver ewers after dinner, whence the 
.ofice takes its name. 
EXACERBATION, in Medicine, fignifies the increafe 

or return of the fymptoms in thofe fevers of the remittent, 
jatermittent, or even continued clafs, in which the febrile 
condition is renewed at regular periods, or becomes aug- 
mented. It is nearly fynonymous with Paroxy/m; but is 
more particularly reftriéted to the periodical increafe of the 
yemittent, or continued fevers, in which there is no abfolute 

ceflation of the febrile ftate. ‘The evening exacerbation of 
heétic fever is a familiar example. Dr. Cullen afferts his 
belief, that there are commonly two exacerbations and re- 

miffions both of heétic and of continued fever in the day; 
the one in the forenoon, the other in the evening: that 

of the morming, however, if it really occurs, is lefs diftin@, 

and many practitioners have been unable to detect it. See 

Fever, and Hectic. 
EXACHORD. See Hexacuorp. 
EXACHORDE, Fr. Essacorvo, /ta/., an inftru- 

ment with fix ftrings, or a fyitem compofed of fix founds, 
fuch as the hexachord of Guido, which fee. ; 
EXACTION, in Law, a wrong done by an officer, or 
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one pretending to have authority: in taking a reward, or 
fee, tor that ia which the law allows not of any. 

The difference between exaétion and extortion, confilts 
in this; that extortion is, where the officer takes more than 
his due; and exa&tion, where he wrefts a fee, or reward, 
where none is due. , 
EXACTIS, in Natural Hiflory, a name given by Lin- 

kius, and fome other authors, to a fpecies of flar-fifh, of 
the more branched kind, whofe rays are fix in number, 
when they firlt part from the body, but very foon branch out 
into a great number more. See Stanr-ffl- 

EXACTOR Recs, in Law, the king’s exaGor, or col- 
lector. Sometimes it is taken for the fheriff. But gene. 
rally, ‘*quicunque publicas pecuntas, tributa, vectigalia 
& res fifco debitas exigit, proprie nominatur exactor 
regis.”” 
EXACUM, in Botany, a name which Pliny fays has 

been given to the Leffler Centamry, becaufe it carries off all 
bad medicines by ftool, apparently from ¢£, out of, and axorauy 
to drive, or force onward. Linn, Gen. 57. Schreb. 77. 
Willd. Sp. Pl. v. 1. 634. Sm. FI. Brit, 182. Mart. Mill., 
Did. v. 2. Juf. 142 Gartn. t. 114. Clafs and order, 7z- 
pl Monogynia. Nat. Ord. Rotacee, Linn. Gentiana, 
Juf. 

Gen. Ch. Cal. Perianth inferior, in four deep, ovate, 
flightly {preading, permanent fegments. Cor. of one petal, 
permanent, falver-fhaped ; tube inflated, the length of the 
calyx ; limb in four deep, roundifh, fpreading lobes. Sari- 
Filaments four, thread-fhaped, mferted into the tube, not 
fo long as the limb ; anthers roundifh. Pi/?. Germen fupe- 
rior, oval, filling the tube; ftyle thread-fhaped, rather 
oblique, the length of the ftamens ; ftigma capitate. Peric. 
Capfule elliptical, as long as the calyx, compreffed, with a 
longitudinal furrow at each fide, of two cells, burfting at 
the top. Seeds numerous, fmall, roundifh, affixed to acen- 
tral receptacle which forms the partition of the capfule. 

Eff. Ch. Calyx in four fegments, Corolla falver-thaped, 
with an inflated tube. Capfule fuperior, with two furrows, 
two cells, and many feeds, burfting at the top. Stigma 
capitate, 

Obf. The flowers in fome fpecies are five-cleft, with a 
correfpondent number of {tamens, 

Since this genus was founded by Linnzus on the exami- 
nation of fome dyied Eaft Indian {pecimens of his E. /efile 
and pedunculatum, Sp. Pl. 163, feveral {pecies have been 
added to it by different botanilts, either entire new difco- 
veries, or feparated from the old genus of Gentiana. Vahl 
has alfo referred hither the Coutoudee of Aublet, Guian, 
t. 27, 28, with unqueftionable propriety, though Juflieu 
and Schreber have kept it feparate, the latter by the name 
of Picrium, alluding to its bitternefs. 

Our only Britith fpecies is £. filiforme, Engl. Bot. t. 235, 
found in {pongy or fandy bogs, in Dorfetthire, Devonfhires 
and Cornwall, fiowering in July. 
incoufpicuous annual, with a branched fem ; oppofite, fef- 
file, lanceolate eaves ; and {mall, terminal, folitary, yellow 
flowers, expanded only while the fun fhines bright upon 
them. It was the Gentiana filiformis of Linneus and all _ 
following authors, till referred to Exacum in Engl. Bot. ~ 

E. i tee Sm. Ic. Pi&. t. 18. (Gentiana vifcofa ; Ait. 
Hort. Kew. v. 1. 321.) has pentandrous five-cleft flewers. 
This is a handfome green-houfe plant, brought from the 
Canary iflands by Mr. Maffon. The fiem is fhrubby, three 
feet high, with oblong ribbed /eaves, 
panicles of yellow flowers. , 

The annual fpecies are {carcely to-be cultivated, no fues 
cefsfal 

This is a dmail, flender, ~ 

and large terminal 

eee 
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cefsful method of raifing them from feed ina garden having 
yet been difcovered, 

EX AERESIS, from :f, ont of, and cipw, 46 removes 

in Surgery, was divided by the ancients into fix branches, 

namely, {ynthetis, dizrefis, exrelis, aphierefis, profthefis, 

and diorthrofis. Exzrefis implied all fuch methods and ope- 
rations, as had for their object the removal of difeafed, re« 

dundant, or extraneous fubitances from the body. 

EXAGGERATION, in Rdvioric, a figure whereby 

we enlarge or heighten things ; making them appear more 

than they really are, whether as to goodneis, badnels, or 

other qualities. 
The word is formed of the Latin exaggero, J exaggerate 3 

which is a compound of ex and agger, a monnd, or eleva- 

tion of earth. See Hypersore. 
EXAGGERATION, in Painting, is a method of reprefent- 

ing things, wherein they are loaded too much, or marked 

too ftrongly ; whether in refpect of the defign, or the co- 

‘louring, or the pofition of the object. 

Exaggerating differs from caricaturing, in that the latter 

perverts, or gives a turn to the features, &c. of a face 

which they had not 5; whereas the former only improves, or 

heightens what they had. 
The latter is a kind of burlefque on the objeé, and 1s 

"generally meant to ridicule : the former is ufually an ex- 

alting or enlivening of the beauties of the objeét, beyond 

what nature allows. The painter is obliged to have re- 

courfe to an exaggeration of colours, both on account of 

the furface of his ground, the diftance of his work, and of 
time, and the air, which diminish and weaken the force 

_ of the colours ; but this exaggeration mnit be conducted in 

- fuch a manner, as not to put the objeéts out of their na- 
tural chavaéters. The term exaggeration is not now in ule. 
See Sry ve in Painting. 
EXAGON. See Hexacon. 
EXA'LMA, from «2a, to lap out, in Surgery, a 

diflocation of the vertebrz, according to Hippocrates. 
_ EXALTACION, in Geography, a town of South 
_ America, in the government of Moyes; 50 miles S. of 
‘Trinidad. 

Exartation ofthe Crofs. See Exaltation of the Cross. 
— EXALTATION, Evevation, is chiefly ufedina figu- 

rative fenfe, for the raifing or advancing a perfon to foine 
ecclefiaftical dignity ; and particularly to the papacy. 

_ ‘The term exaltation is, in fome meafure, appropriated 
to the pope; and exprefles his inauguration, coronation, 
_ taking pofleffion, and the beginning of his pontificate. 
We fhall here add, that the crofs was delivered up by a 
treaty of peace made with Siroes, Chofroes’ fon. The in- 

- ftitution of this treaty is commonly faid to have been fig- 
_ nalized by a miracle ; in that Heraclius could not ftir ont 
of Jerufalem with the crofs, while he had the imperial vett- 
ments on, enriched with gold, and precious ftones; but 
bore it with eafe, in a common drefs. 

But, long before the empire of Heraclius, there had 
been a feaft of the fame denomination obferved both in the 
Greek and Latin churches, on occafion of what our Sa- 

- viour faid in St. John, xii. 32. “ And I, if I be exalted, 
or lifted up, will draw all men unto me.” And again, in 
ch. viii. ver. 23. ** When ye have exalted, or lifted up, 
the Son of man, then fhall ye know that [am he.” F. 
Du Soulier affures us, that. M. Chaftelain was of opinion, 

this feaft had been initituted, at leaft at Jerufalem, two 
hundred and forty years before Heraclius. 

_ The featt of the dedication of the temple built by Con- 
“fantine, was held, fays Nicephorus, on the fourteenth of 
 Beptember, the day on which the temple had been confe~ 
_ Vow, XIII. 
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crated, in the year 3353 and this feaft was alfo called the 
exaltation of the crofs, becaufe it was a ceremony therein, 
forthe bifhop of Jerufalem to afcend a high place, built 
by Conftantine for that purpofe, in manner of a pulpit, 
called by the Greeks, the “ facred mytteries of God,” or, 
* the holinefs of God,” and there hoift up the erofs, for 
allthe people to fee it. 

Exatration, in Phyfics, denotes the a&t, or operas 
tion, of elevating, puriiying, fubtilizing, or perfecting, 
any natural body, its principles and parts; alfo the 
quality, or difpofition, which bodies acquire by fuch 
operation, 

The term exaltation kas been peculiarly affeted by 
the ancient chemiits and alchemifts; who imagining” it 
to have fome extraordinary emphafis, are employing it 
on every occafion. 

Exattation, in Afrology, is a dignity which a planet 
acquires in certain figns, or parts of the zodiac; which 
dignity is fuppofed to give it an extraordinary virtue, ef- 
ficacy, and influence. The oppofite fign, or part of the 
zodiac, is called the dejeétion of the planet. 

Thus, the 15th degree of Cancer is the exaltation of 
Jupiter, accoiding to Albumazar, becaufe it was the 
af{ceadant of that planet at the time of the creation; tha 
of the fun is in the rgth degree of Aries; and its deje@ion 
in Libra; that of the moon is in Taurus, &c Ptolemy 
gives the reafon of this in his firft book De Quadrup. 
EXAMEN, or Examination, an exaét and careful 

fearch, or inquiry, in order to difcover the truth or falle« 
hood of a thing. 
EXAMILION, &c. See Hexamtuion, &e. 
EXAMINATION, Serr, isa point much infifted on 

by divines, and particularly the ancient fathers, by way of 
preparation to repentance. St. Ignatius reduces it to five 
points; viz. 1. A returning of thanks to God for his bene- 
fits. 2. A begging of grace and light, to know‘and diftin- 
guifh our fins. 3. A ranning over all our actions, occu- 
pations, thoughts, and words, in order to learn what has been 
offenfive to God. 4. A begging of pardon, and conceiv- 
ing a fincere forrow for having difpleafed him. And, 
5. Making a firm refolution not to offend him any more; 
and taking the neceflary precautions to preferve ourfelves 
from it. 

Examination of Bankrupt, in Law. See BAnxrurte 
Examination of Prifoners. See Commitment. 
Examination, or Inspection, Jrial by, 1s when, for 

the greater expedition of a caufe, in fome point or iffue bes 
ing either the principal queftion, or arifing collaterally out 
of it, but being evidently the obje& of fenfe, the judges of 
the court, upon the teltimony of their own fenfes, thall de- 
cide the point in difpute. Thus, in cafe of a {uit to reverfe 
a fine for non-age of the cognizor, or to fet afide a fkatute or 
recognizance entered into by an infant; in this, and in fimi- 
lar cafes, a writ fhall iffue to the fheriff (9 Rep. 31.), com- 
manding him that he conftrain the faid party to appear, 
that it may be afcertained by the view of his body by 
the king’s juttices, whether he be of full age or not. If 
however, the court, upon infpeétion, has any. doubt of the 
age of the party, it may proceed to take proofs of the 
fact ; and, particularly, may examine the infant himfelf 
upon an oath of woir dire, veritatem dicere, that is, to 
make true anfwer to fuch queftions as the court fhall demand 
of him ; or the court may examine his mother, his god!‘ her, 
or the like. (2 Roll. Abr, 573.) In like manney a de 
fendant pleads in abatement of the fuit that the ) laint!ff is 
dead, and one appears and calls himfelf the plaintiff, whict 
the dtfendant denies; in this cafe the judges fhall dete: 
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mine, by infpection and examination, whether he be the 
plaintiff or not. (g Rep. 30.) Alfo, if a man be found by 
a jury an idiot, @ nativitate, he may come in perfon into the 
chancery before the chancellor, or be brought there by his 
friends, to be infpeéted and examined, whether idiot or not 5 
and if, upon fuch view and inquiry, it zppears he is not fo, 
the verdi&t of the jury, and all the proceedings thereon, are 
utterly void and inftantly of no effeét. (Ibid. 31.) The 
trial by infpe€tion may be alfo ufed, upon an appeal of 
mailiem, when the iffue joined is whether it be maibem or 
no maihem, this fhall be decided by the court upon in- 
fpeétion, for which purpofe they may call in the affiftance 
of furgeons, (2 Roll. Abr. 578.) A'nd by analogy to this, 
in an action of trefpafs for maihem, the court (upon view of 
fuch maihem as the plaintiff has laid in his declaration, or 
which is certified by the judges who tried the caufe to be 
the fame as was given in evidence to the jury) may increafe 
the damages at their own diferetion (1 Sid. 108.) ; as may 
alfo be tlie cafe upon view of au atrocious battery. (Hardr. 
4c8.) But then the battery muft likewife be alleged fo 
certainly in the declaration, that it may appear to be the 
fame with the battery infpeéted.’ Alfo, to afcertain any 
circumftances relative to a particular day paft, it hath been 
tried by an infpection of the almanac by the court. Thus, 
upon a writ of error from an inferior court, that of Lynn, 
the error affigned was that the judgment given was on a 
Sunday, it appearing to be on the 26th February, 26 Eliz. 
and upon infpeétion of the almanacs of that year, it was 
found that the 26th of February in that year a¢tually fell 
upon a Sunday: this was held to be a fufficient trial, and 
that a trial by a jury was not neceflary, although it was an 
error in faét, and fo the judgment was reverfed. (Cro. Eliz. 
227.) But, in all thefe cafes, the judges, if they conceive 
a doubt, may order it to be tried by a jury. Blackit. 
Com. vol. iii. 

EXAMINATION of wiineffes, in the trial by jury, derives 
peculiar advantage from its being conducted openly, vivd 
@oce, in the prince of all mankind. This mode of exa- 
mination is much more conducive to the clearing up of 
truth, than the private and fecret examination taken down 
in writing before an officer or his clerk, in the ecclefiaftical 
courts, and all others that have borrowed their practice 
from the civil Jaw, where a witnefé may frequently depcfe 
that in private, which he will be afhamed to teftify in a pub- 
lic and foleimn tribunal. Befides, the occafional queftions of 
the judge, the jury, and the counfel, propounded to the wit- 
nefles on a fudden, will fift out the truth much better than 
a formal fet ef interrogatories previoufly penned and fettled; 
and the confronting of adverfe witnefles is alfo another op- 
portunity of obtaining a clear difcovery, which can never be 
had upon ay other method of trial. Nor is the prefence 
of the judge, during the examination, a matter of {mall im- 
portance ; for, befides the refpe&t and awe with which his 
prefence will naturally infpire the witnefe, he is able by ufe 
and experience to keep the evidence from wandering from 
the point in iffue. In fhort, by this method of examination, 
and this only, the perfons who are to decide upon the evi- 
dence have an opportunity of obferving the quality, age, 
education, underftanding, behaviour, and inclination of the 
witnefs; in which points all perfons muft appear alike, 
when their depofitions are reduced to writing, and read to 
the judge, in the abfence of thofe who made them ; and yet 
as much may be frequently colleéted from the manner in 
which the evidence is delivered as from the matter of it. 
See EvipEnce. ‘4 5 

Examination of witneffes in Chancery is done with a 
view to the proof of faéts that are difputed, and their de- 
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pofitions are taken in writing, according to the manner of 
the civil law. For this purpofe interrogatories are formed — 
or queftions in writing ; which, and which only, are to be ~ 
propofed to, and afled of, the witnefles in the caufe. For 
the examination of witneffes in or near London, there is an 
examiner’s effice appointed; but for fuch as live in the 
country, a commiffion is granted to four commiflioners, two _ 
named on each fide, or any three or two of them, to take 
the depofitions there. And if the witneffes refide beyond feas, 
a commiffion may be had to examine them there upon their 
own oaths, and (if foreigners) upon the oaths of fkilful in- 
terpreters. And it hath been eftablifhed that the depofition 
of an heathen who believes in the Supreme Being, taken by 
commiffion in the moft folemn manner weasel 
cuftom of his own country, may be read in evidence. The 
commiffioners are {worn to take the examinations truly and 
without partiality, and not to divulge them till publifhed in 
the court of chancery ; and their clerks are alfo {worn to 
fecrecy. The witneffes are compellable by procefs of /ub- 
pena; as in the courts of common law, to appear and fub- 
mit to examination, And when their depofitions are taken, 
they are tran{mitted to the court with the fame care that 
the anfwer of a defendant is fent. See Commission /o exa- 
mine wilneffes, and INTERROGATORIES, 
EXAMINERS, in Chaacery, are two officers, whofe 

bufinefs is to examine, on oath, the witnefles produced on 
both fides, upon fuch interrogatories as the parties to the 
{uit do exhibit for the purpofe. 
EXAMPLE, in Rhetoric, denotes an imperfeé& kind of 

induétion or argumentation ; whereby it is proved, that a 
thing which has happened on fome other occafion, will 
happen again, on the prefent one, from the fimilitude of the 
cafes, That is ufually called an example, whichis brought 
either to prove or illuftrate fome general affertion, as if one 
fhould fay, that ‘¢ human bodies may be brought to fuftain 
the greatefl labours by ufe and exercife :” and in order to 
prove this fhould relate what is faid of Milo of Croton, that 
‘ by the conttant praétice of carrying a calf feveral furlongs 
every day, he fhould carry it as far after it was groen to its 
full fize.”? (Erafm, Chil. p. 193.) But the word example 
is ufed in oratory for any kind of fimilitude ; or, as Voflius 
defines it (Orat. Partit. liii. c.7. §16.), When one 
thing is inferred from another, by reafon of the likenefs 
which appears between them.”? Hence it is called an 
“ imperfect induGtion,”’ which infers fomething from feveral 
others of a like nature. With regard to examples, we may 
obferve, that thofe have the greateft force in reafoning, 
which are taken from faéts. See InpucTion. 
EXANIA, from ex, out of, and anus, the complaint 

now more commonly named by praétitioners in furgery pro- 
lapfus ani. See Provapsus. 
EXANNUAL Roxt. In the old way of exhibiting 

fheriff.’s accounts, the illeviable fines and defperate debts 
were tranfcribed into a roll, under this name, which was 
yearly read, to fee what might be gotten by it. 
EXANTHEMA, in Medicine, fynonymous with efio- 

refcence, from cf, and «yo:, a flower, a term applied by the 
older writers nearly in the fame fenfe in which we now em- 
ploy the word eruption, and comprehending every {pecies of — 
{pot, difcolouration, or elevation of the fkin. The fyitema- 
tic nofologifts at prefent underftand by this word all erup- 
tions on the fkin, which are accompanied with fever ; fach 
as the f{mall-pox, meafles, fcarlet fever, &c. Dr. Willan 
ufes the term in a more limited fenfe, viz. to exprefs that — 
appearance only which is in Englifh denominated a rafh 5 — 
which is a blufh or ‘ rednefs of the fkin, varying as to ex- 
tent, continuity, and a of colour, and occafioned 
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_ by an unnfual quantity of blood diftributed to feveral of the 
cutancous veins, in fome inftances with partial extravafa- 

 tion.”? ‘The exanthemata conf{titute the third order of Dr. 
3 Willan’s claffification of cutaneous difeafes, including the 

meafles, fcarlet fever, nettle-rafh, rofeola, purpura, and 
erythema. See Curanrovus difea/és, and thefe words re- 

- fpeétively. See alfo Cullen Nofol, Method. clafs i. order iii, 
: Willan on Cutan. Dif. ord. iii. 

EXARCH, Efapyoc, in Antiquity, an appellation given, 
by the emperors of the Eaft, to certain officers feut into 

Italy, in quality of vicars, or rather prefecis, to defend 

+ that part of Italy which was yet under their obedience ; 
_ particularly the city of Ravenna, againft the’ Lombards, 
who had made themfelves matters of the greatelt part of 
the rett. 
The refidence of the exarch was at Ravenna ; which city, 

with that of Rome, were all that was left to the emperors. 

The firft exarch was Longinus, who was feut in the year 
568 by the emperor Jutftin IT. the fucceffor ot Juitinian, 
to govern Italy in the room of Narfes. Longinus, being 

invefted with abfolute authority and power, fupprefied the 
magiftrates, who had been previoufly appointed to govern 
the provinces ef Italy ; and he himfelf took the title of ex- 

arch, which by the Grecks was given to thofe who prefided 
over a diocefe, and confequently over the numerous pro- 

 vinces of which the diocefe was compofed. This title 
was adopted by the fucceffors of Longinus, whi, re- 
fiding, as he had done, at Ravenna, were on that account 
called the exarchs of Ravenna. They governed all Italy, 
naming and removing the magiftrates, called dukes, at their 
pleafure ; and to them the people had recourfe in ail matters 
of confequence. Longinus was fent by Juftin to rule all 
Italy ; but a great part of that country, in the firft year of 
his government, was feized on by the ‘Lombards, who had 

been called in by Narfes. ‘This magiltrate maintained the 
ower and authority of the emperors of the Eaft in Italy 

_ for the fpace of 183 years, that is, from the year 568, when 
Longinus was fent into Italy, to the year 751, when Euty- 

_ chius, the laft exarch, was expelled, and Ravenna taken by 
Aftulphus, or Aftolphus, king of the Lombards. See 
Lomsarps. 

_ According to Gibbon (Decline and Fall of the Roman Em- 
. pire, vol, vii.) Narfes was the firftand moft powerful of the 

exarchs, and adminiftered above fifteen years the kingdom 
_ of Italy. A duke was ftationed for the defence and milita- 
ry command of each of the principal cities of Italy; and the 
eye of Narfes pervaded the ample profpeé from Calabria to 

the Alps. During a period of 200 years, fays the hiftorian, 
_ (vol. viii.) Italy was unequally divided between the kingdom 
_ of the Lombards and the exarchate of Ravenna; and 1% 
fucceflive exarehs were invefted, in the decline of the em- 

| pire, with the full remains of civil, of military, and even 
of ecclefiaftical power. Their immediate jurifdiction, which 

was afterwards confecrated as the patrimony of St. Peter, 
extended over the modern Romagna, the marflies or yal- 

lies of Ferrara and Commachio, five maritime cities from 
Rimini to Ancona, and ,a fecond, inland Pentapolis, be- 
tween the Adriatic coaft and the hills of the Apennines, 

_ Three fubordinate provinces, of Rome, of Venice, and of Na- 
_ ples, which were fopatited by holtile lands from the palace 
of Ravenna, acknowledged, both in peace and war, the 
 Seipeae of the exarch. The remainder of Italy was pof- 

read 

2% 

by the Lombards. When Afttulphus, as we have al- 
mentioned, had made himfelf matter of the exarchate, 

he thought that he hada jutt title to all the places depending 
on that domain, and oteanently to the Roman dukedom 
and to Romeitfelf, He, therefore, required by a meflem- 
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ger the inhabitants of that city to acknowledge him for 
their fovereign ; and at the fame time began his march to- 
wards Rome. The pope, Stephen II., was alarmed, avd 
attempted to divert Aftulphus from his declared purpofe of 
plundering Rome and maffacring the inhabitants, by 
a folemn embafly ; but the king, rejecting the prefents ac- 
companying this embafly, infitted upon being acknowledged 
by the pope andthe Romans for their fovereign. The pope 
in this diftrefs applies to the emperor; but Conftantiue 
was notin a condition toafiithim, Hethen determined to 
recur to the proteétion of France, which had been tranf- 
ferred, fome years before, from the Merovingian to 
the Carlovingian line; and the celebrated Pepin, fon 
to Charles Martel, was then king. Indeed Pepin 
had previoufly promifed to pope Zachary, that he 
would protect his fee againft all its enemies, efpecially 
againft the Lombards. Pope Stephen vifited France in 
perfon ; and having {lated the deplorable condition to which 
he was reduced by the Lombards, and implored his afliftance 
and protection, Pepin promifed to affift him again{t the Lom- 
bards with the whole itrength of his kingdom, and to drive 
them out of the exarchate and Pentapolis, which were to be 
reftored, as Pepin underftood, to the emperor, from whom 
the Lombards had.taken them; but the pope, finding the 
king well-difpofed, took advantage of this favourable op- 
portunity for aggrandizing himfelf ; and, therefore, infinuat- 
ed to Pepin, that he could not better acquit himfelf of his 
obligations to the apoftolic fee, confult the welfare of his 
foul, or reward him for the dangers he had undergone, and 
the pains he had taken for the fafety of Italy, and the 
church, than by granting both the exarchate and Pentapolis 
to St. Peter, that is, te himfelf. The pope, at the fame time, 
pretended that Conitantine had forfeited all right to thofe 
countries, by forfaking the protection of Italy, and perfe- 
cuting the church. Pepin not only put him in pofleffion of 
the exarchate and Pentapolis, if he fhould fucceed in expel- 
ling the Lombards, but confirmed his promife with an oath, 
in which his fons Charles and Carloman concurred. In 
confequence of this engagement Pepin marched with his 
army againft the Lombards, and having routed them, Af- 
tulphus fled precipitately to Pavia. Pepin purfued him, 
aid having befieged his capital, granted him peace on con- 
dition of his reftoring the places which he had feized in the 
Roman dukedom, together with the exarchate and Penta- 
polis, to the pope. Holtages were alfo delivered in order 
to feeure the fulfilment of this condition. Attulphus, re- 
gardlefs of his oath and hoftages, invaded the Roman duke- 
dom, feized feveral cities, and befieged Rome itfelf. In 
this extremity, Stephen had again recourfe to his protector, 
who, highly incenfed at the treachery of Attulphus, 
marched again into Italy, and clofely invefted Pavia, into 
which the Lombard king had retired. Aftulphus once 
more fued for peace, which was granted him upon his pro- 
mifing to perform immediately the treaty made the year be- 
fore, and, befides, to furrender to the pope the city of 
Commachio, which was thena place of great importance. 
Pepin then renewed his donation ; and having caufed a new 
inftrument to be drawn up, he caufed it to be delivered, 
figned by himfelf, by his two fons, Charles and Carloman, 
and by the chief barons and prelates of France, into the 
pope’s hands. He then left [taly, and returned with his 
army to France. The exarchate comprifed, according to 
Sigonius (ad ann. 756) the following cities, viz. Ravenna, 
ig mola, I'aenza, T’orlimpopoli, Forli, Cefena, Bob-, 
bio, Ferrara, Commachio, Adria, Servia, and Secchia, which 
were all delivered to the pope, except Faenza and Ferrara. 
Peutapolis, or Morea d’Ancona, comprehended Rimini, 
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Pefaro, Conca, Fano, Sinigaglia, Ancona, Ofimo, Uma- 
na, Jefi, Foffombrone, Monteferetro, Urbino, the Balne- 
fian territory, Cagli, Luceoli, and Eugubio, with their 
territories and diftris. as appears by the donation of Lewis 
the Pious, by which Pepin’s donation was confirmed. The 
pope committed the government of the exarchate to the 
archbifhop of Ravenna, who thereupon took the title of 
exarch, not as archbifhop, but as an officer of the pope, 
now a temporal prince. ‘Thus was the {ceptre added to the 
keys, the fovereignty to the priefthood, and the popes were 
enriched with the fpoils of the Lombard kings, and the 

Roman emperors. As thofe countries belonged, without 

doubt, to Conftantine their emperor, fome authors have 

thought that this donation was made in his name, and that 

this gave rife to the table of the donation of Conflantine the 
Great. Hence it appears that the popes by degrees became 
fovereigns of Rome. The exarchate of Ravenna, fays Pe- 
trus de Marca, being yielded to the pope, the goverament 
of Rome, of courfe, devolved upon him; for the Roman 
dak:dom had been always fubjeét to the exareh. The pope, 
therefore, when he became matter of the exarchate, claimed 
the adminiftration, and continued to govern Rome, not as 
fovereign, but only with the authority’that had been vefted 

in the exarch, till the year 876, when the authority of the 
emperors, fucceffors ot Charlemagne, declining in Italy, 
Charles the Bald yielded all his claim to, and fovereignty 
over Rome, to the apoltolic fee. Hence Conftantine Por- 
phyrogenitus, defcribing the ftate of Europe in his time, 

that is, about the year 914, writes, that Rome was fub- 

je& to the pope, as its fovereign. It was upon the de- 
clenfion of the weftera empire, when it was confined to Ger- 
many alone, that the pope, as well as the feveral princes of 
Italy, affumed the fovereigaty, which they afterwards enjoyed. 
The donationof Pepin was confirmed by Charlemagne at the 

requeft of pope Adrian; for having ordered Iterius, his fe- 

cretary, to draw up anew inftrument, he figned it himfelf, 

caufed it to be figned by the abbots, bifhops, and other 

great men, who had attended him to Rome, and, with his 
own hand, laid it onthe altar of St. Peter. 

F, Papebroch, in his Propyleum ad A@a San&. Maii, 
has a differtation on the power and office of the exarch of 
Italy, in the election and ordination of the pope. 

The emperor Frederic created Heraclius, archbifhop of 
Lions, a defcendant of t‘e illuftrious houfe of Montboiffier, 
exarch of the whole kingdom of Burgundy; a dignity, 
till that time, unknown any where but in Italy, parti- 
cularly in the city of Ravenna. Meneftrier. Hilt. de 
Lyons. 

Homer, Philo, and other ancient authors, give likewife 
the name exarchus to the choragus, or mater of the fingers, 
in the ancient chorufes, or him who fung firfl ; the word 
cep, OF aprxouxs, fignifying equally to begin, and to com- 
MAN 

Exarcn of a diocefe, was anciently the fame with primate. 
This dignity was inferior to the patriarchal, yet greater 
than the metropolitan. 

Exarcu alfo denotes an officer ftill fubfitting in the Greek 
eturch ; being a kind of deputy or legate a /atere of the pa- 
triarch, whofe office it is to vifit the provinces allotted him, 
jn order tO inform himfelf uf the lives and manners of the 
clergy; take cognizance of ecclefiaitical caufes; the 
inanner of celebrating divine fervice ; the adminiftration of 
the facraments, particularly confeffion ; the obfervance of 
the canons; monattic difcipline ; affairs of marriages, di- 
vorces, &c. but, above all, to take an account of the feve- 
ral revenues which the patriarch receives from feveral 
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churches ; and particularly as to what regards the colleéte 
ing of the fame. 

‘he exarch, after having greatly enriched himfelfin his 
pott, frequently rifes to the patriarchate itfelf. 

Exarcu is alfo ufed, in the Zaffern Church Antiquity, — 
fora general, or fuperior over feveral monafteries ; the fame 
that we otherwife call archimandrite ; being exempted, by 
the patriarch of Conftantinople, from the jurifdiétion of the 
bifhops; as are now the generals of the Romifh monattic 
orders. 

In 493, Sebas was eftablifhed exarch, or chief, of all the 
anchorets within the territory of Jerufalem. Du Bois. 
EXA’RMA, from sEaspoucs, to be elevated, in Surgery, 

a high, prominent, ee 7 
EXARTHREMA, fromé, out of, and apdpo, a joint, 

an old term, having the fame fignification as the word dif. 
location. See Luxation. 
EXA/RTHROS, from <2, out of, and «407, a jointy 

a term denoting a perfon whofe joints are fo large and: 
mis-fhapen, that they look as if they were luxated. 
EXARTICULATION, a difiocation of fome of the 

jointed bones; or a breach of articulation, See Luxa- 
TION. 
EXAUCTORATIO, among the Romans, differed: 

from miffio, or a difcharge. In the latter, the foldiers- 
were quite difmified from the fervice ; and this was done: 
after they had ferved twenty years: but in the former cafe, 
they only loft their pay, being ftill kept under their colours. 
or vexilla, though not under the eagle, aguila, which was 
the ftandard of the legion. Whence, inftead of /egionarii,. 
they were called /ubfgnani, and were ftill retained till they- 
had either ferved out their time, or had Jands affigned them. 
The exawétoratio commonly took place after they had: 
ferved feventeen years. 
EXAUDET, in Biography, a performer on the violia- 

in the opera band at Paris from 1749 to 1760; remarkable 
for nothing as a compofer, but for the minuet which bears. 
his same in France, and which in England is better known 
by the title of «* Marfbal Saxe’s Minuet,” the beft * Mi-. 
nuetto per ballo,” or for dancing, perhaps, that ever was: 
compofed. 
EXCALCEATION, ex, of and. calceus, fooe, difcal- 

ceation, or the aét of putting off the thoes. 
Among the Hebrews there wasa particular law, whereby 

a widow, whom her hufband’s brother refufed to marry, 
had a right to fummon him into. a court ef juftice; and,_ 
upon his refufal, might excalceate him,.i. ¢.. pull off one of » 
his fhoes, and fpit in his face; which were both ations of: 
great ignominy among that people. 

The houfe of the perfon who had undergone them was. 
thenceforward called the houfe of the excalceated. 
EXALCED, Excatceari, different orders of friars, 

hermits, and nuns, who amongft their other auiterities went 
barefooted, or wore nothing on their feet but fandals, were 
diftiaguifhed by the name of excalced, as the Francifcans, — 
Carmelites, Poor Clares, &c. whilft other branches of the 
fame inftitute, but lefs rigid, were called calced, from their 
members wearing fhoes. A particular branch of the Wal-. 
denfes, Vaudois, or poor men of Lyons, in the 12th century, 
laid great ftrefs on the wearing of fabots or wooden clogs — 
inftead of fhoes, and therefore obtained-the name of Saba. — 
tatiand Infabatati. 
EXCAMBIATOR. See Excamsio, and ExcHance. 
EXCAVATION, formed of ex, and cavus, hollow, or — 

cave, a pit, &c. the a& of hollowing or digging a cayitys, — 
particularly in the ground. ; 

The excavation of the foundations of a building, by, the 
ltalians 
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Ytalians called cavatione, is fettled by Palladio at a fixth 

part of the height of the whole building ; unlefs there be 

cellars underground, in which cafe he would have it fome- 

what more. 
Excavation of Vallies, in Geology, is a fubje& which 

has exercifed the thoughts of many ingenious men, the 
greater part of whom have fuppofed that thefe ftupendous 

and important operations were effe&ted by violent currents 

of water, which at fome period made their way down them : 

but a more careful examination has fhewn, that in fearcely 
any inftances are the excavated materials to be found, or any 
part of them, as mutt inevitably have happened at the bends 
and junétions of vallies, particularly thofe which lie far in- 
land, had the mere wafhing of water been the caufe of val- 
lies: but Mr. Farey, and Dr. William Richardton, have of 
late, and feparately as it fhould feem, come to the conclu- 
fion (Philofophical Magazine, vol. xxxiii. p. 204 and 262.) 
that thefe excavations were effe€ted by caufes aéting “ from 
above the furface of the earth,” which completely carried 
off the matter which once filled up the vallies, and originally 
joined thofe eorrefponding parts of ftrata, whofe edges are 
now in a great number of initances to be traced in their op- 
pofite fides: thefe opinions of the former gentlemen have 
been already flightly noticed, and referred to, in our articles 
Coat, Cortiery, and others. 
EXCELLENCY, a quality, or title of honour given to 

ambaffadors, and other perfons, who are not qualified for 
that of highnefs, as not being princes; and yet are to be 
elevated above the other inferior dignities. 

In England, and France, the title is now peculiar to am- 
baffators: but it is very common in Germany and Italy. 
Thofe to whom it was firft appropriated were the princes 
of the blood of the feveral royal houfes ; but they quitted it 
for that of highnefs, upon feveral great lords afluming 
excellency. 

The ambaffadors have only borne it fince the year 1593, 
when Henry IV. of France fent the duke de Nevers 
ambaffador to the pope, when he was firft complimented 
with exceilency. Afterthat, the fame appellation was given 
to all the other ambaffadors refiding at that court; from 
whence the practice fpread through the other courts. 

The ambafladors of Venice have only had it fince the 
year 1636, when the emperor and king of Spain confented 
to allow it them. 

The ambafladors of the crowned heads difpute the giving 
of that title to the ambaffadors from the princes of Italy ;- 
where the practice is not eftablifhed. 
The court of Rome never allowed the quality of excellency 

to any ambaflador who was a churchman, as judging it afecular 
_ title. The common rules and meafures of excellency were a 
ttle variable, with refpe&t to the court of Rome. The 
ambafladors of France, at Rome, anciently gave the title of 
excellency to all the relations of the pope then reigning.; 
to the Conftable Colonna; to the duke of Bracciano, and: 
the eldett fons of all thofe lords ; as alfo the dukes of Savelli, 
Cefarini, &c. But they 
thia refpeét; though they ftill honoured all. the Roman 
princeffes with excellency. 

The court of Rome, in their turn, and the Roman 
princes, beftowed the fame title on the chancellor, minitters,. 
and fecretaries of ftate, and prefidents of the fovereign courts 
of France; the prefidents of the councils in Spain; the 
chancellor of Poland ; and thofe of the firlt dignities of other, 
ftates, if they were not ecclefiaftics. 

The word excellency was, anciently, a title of kings and 
emperors ; accordingly Analtafius the library-keeper calls 
Charlemagne his eacellency, The fame title is fill given. 

have been fince more referved in: 

EX ¢ 

to the fenate of Venice: where, after faluting the doye under 
the title of /erenifimo, the fenators are addreffed under 

thofe of your excellencies. The Liber Diurnis Pontif. Rome- 

gives the title excellency to the exarch and patricians. 
The Italian and French have improved on fimple excellen- 

cy; and made excellenti/fimo, and excellentiffime, which have 
been beftowed on certain popes, kings, &c. 
EXCELSIS. See Guoria in a ap 
EXCENTRIC, in Geometry, is applied where two cir 

cles, or {pheres, though contained, in fome meafure, within: 
each other, yet have not the fame centre; and, confe- 
quently, are not parallel; in oppofition to concentric, 
where they are parallel, having one and the fame common 
centre. The fun’s orbit is excentric, with regard to the- 

globe of our earth: Mars is very excentric, with regard 
to the fun; that is, his motion 1s about a very different: 
centre. 

Excentric Theory, in Ancient Aflronomy, one of the- 
theories adopted by the ancient aftronomers to explain. and! 
calculate the different irregularities which they had ob-- 
ferved to take place in the motions of the heavenly bodies. 

It is not exaétly afcertained at what period practical 
aftronomy had attained fufficient perfection to indicate the 
neceffity of fuch a theory. Probably both the Indian and: 
Egyptian aftionomers were early acquainted with the more. 
obvious inequality in the fun’s orbit ; but Hipparchus is the: 
firft aftronomical writer who feems to have aimea at-deter-- 
mining it with any degree of precifion. 

The theory embraced by Hipparchus is faid to have beer 
firft taught in Greece hy the difciples of Pythagoras. 
Though their knowledge on the fubjeét is fuppofed to have 
been derived from the oriental nations, yet it is: highly pre- 
bable they contributed to ftrengthen the prejudices.in favour: 
of circular and uniform motion, which afterwards proved! 
the fource of fo much difficulty and error in all the fyftems: 
of ancient aftronomy. !t was from this prejudice, early af- 
fumed asa principle, that nature could not, confiftently with: 
the obferved fimplicity of her defigns, adopt any other form- 
for the celeftial orbits than that of perfect circles, nor any: 
other motion than what was perfectly uniform. The pro-- 
blem, therefore, that occupied the ailronomers and philofo-- 
phers of thofe days, was to explain the various irregularities 
which they: obferved in the planetary motions, without in-- 
fringing on the above priaciple. 

There were two theories chefen for this purpofe, nearly 
equivalent. in their principle, the concentric and the ex-- 
centric. 

In the concentric theory the earth was fuppofed to be 
placed in the centre of a circle, on the circumference of 
which the centre of another circlerevolved, andon the circum- 
ference of this fecond circle, called an epicycle, the planet was 
fuppofed to move. The firft circle was called the deferent, and 
by afligning a fuitable ratio to the deferent circle, and to its 
cqrref{ponding epicycle, fome ef the more obvious irregula- 
rities were pretty accurately reprefented. Fig. 110. Plate 
XIII. dfronomy, isthe reprefentation of the concentric the- 
ory. Let C be the centre both-of the earth and of the circle 
F BD, and let HG K bea {maller circle, or epicycle, whofe 
centre B moves uniformly in the circumference I B D, from: 
weft to ealt, or in confequentia, while the fun moves alfo uni- 
formly and with the fame velocity in the circumference of the- 
epicycle, in antecedentia in the upper part, but ix confequen= 
tiain the lower part. Ifthe point G of the epicycle, called. 
its apogee, as oe mott diftant from the earth, be fuppofed: 
at the beginning of the anomaliftic revolution to be placed 
in the point A of CF produced; and if when it comes to. 
G, the arc G H be taken fimilar to F B, the point sie 0 
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be the place of the fun when the centre of the epicycle has 
moved from F to B. Lf then in CF, to which B His pa- 
rallel, we take CE = BH, and oa E asa centre, with 
the difllance EA = CF, defcribe the circle AHP, the 
fun would be feen from E to move in this circle equably ; 
for the angle A E Fi is equal to the angle FC B; but feeu 
from C, the centre of the earth, it will appear to move in 
it inequably ; for the angle ACH, in the firlt circle of 
anomaly, that is, in the paflage of the fun from A to P, is 
always lefs than AEH or FCB; and its true place H 
will be lefs advanced im longitude than its mean place B. 
When again the centre of the epicycle or the mean place of 
the fun, having defcribed a femicircle, fhall have come to D, 
the fun, having defcribed a femicircle of the epicycle, will be 
found in P, the perigee of the orbit AHP, and its mean and 
true places B and H will be feen from C to coincide as they 
did in the apogee A. But in the fun’s paflage from:P to 
A, that is, in the fecond femicircle of anomaly, his true 
place H, as feen from C, will be always more advanced in 
longitude than his mean place B: for in this femicircle the 
angle PC H is always greaterthan PE Hor DCB. The. 
augle EHC or BCH, which is the difference between 
‘the mean and true places of the fun, is called the equation 
of the orbit, and it is evident that this equation will be 
greateft in N or M, where the centre B of the epicycle is 
go° diftant from either of the apfides. 

It was thus that the ancients originally proceeded in 
their reprefentation of the folar inequalities, and the re- 
prefentation feemed to be fufficiently juftified by obferva- 
tion: at leaft, till the days of T. Brahé, no obfervations 
had been made with fufficient accuracy to fubje& it to 
fufpicion. Their fuccefs alfo, while no lunar inequality 
except the fimple anomaliftical one was difcovered, was 
equal in the application of the fame concentric theory to 
the motions of the moon; and haying, in two cafes, thus 
fuccefsfully, by means of one fubordinate {phere or epicy- 
cle, reconciled apparent inequality of motion with real uni- 
formity, it was natural to fuppofe that other inequalities, 
though more various and complicated, might be explained 
in a fimilar manner, and required only the addition of other 
epicycles. The fame method of procedure, therefore, was 
continued, and every new inequality which obfervation dif-, 
covered, was accounted for by a new {phere or epicycle 
producing it, till the whole number employed in the fyftem 
amounted to 34. Ariftotle, on narrower examination, found 
thefe infufficient, and added to them 22: but ftill they were 
deemed infufficient ; and the number was at laft increafed 
to 72. But though it was not till long after the days of 
Arittotle, that the theory was carried to fuch a degree of 
extravagance, the multiplication of epicycles rendered it, 
even in his time, almolt as intricate and complex as the ap- 
pearances which it was intended to explain. Some exam- 
ples of this kind will occur on the revival of it by Coper- 
nicus and T’. Brahé: and when Hipparchus and Ptolemy 
introduced excentric orbits, and by means of them fome- 
what diminifhed the multiplicity of the fpheres employed 
by their predeceffors, they were thought to do a fignal fer- 
vice to aftronomy. 

The manner in which Hipparchus explained the folar in- 
equalities, in his excentric theory, was to this purpofe.. 
Let O (fig. 111.) be the centre of the earth and of the ftarry 
{phere. Let BCD E be the ecliptic, or great circle in the 
primum mobile in which the fun feems to perform his annual 
revolutions; and, in the fame plane, but ona different centre 
Z, let the circle A LP be defcribed. This is the circle, 
or orbit, in which the fun is fuppofed a€tually to move, and 
to defcribe round its centre equal arcs or angles in equal 

times: or rather, he is fuppofed to be carried round by the 
equable motion ofthe circle itlelf; which, becaufe its centre,. 
is not occupied by the earth, is called an excentric. circle. 
It is evident, in this reprefentation, that if the earth were 
placed in Z, a {fpeétator on it would perceive the fua, fince 
he is fuppofed to move uniformly in the excentric, to move 
alfo uniformly in the ecliptic. But the earth is placed in, 
O, at the diitance O Z from the centre of the excentric; 
and therefore, wheu his motions are referred to the.ecliptic 
by a fpeétator in O, they mult appear unequal. When, 
for example, he departs from A the apogee of the excentric, 
and comes to K, he would be feen from Z in the point R 
of the ecliptic; but from O, the centre of the earth, he 
is feen in C, a point lefs advanced in longitude. On the 
contrary, when he departs from P, the perigee of the ex- 
centric, and comes to N, his place in the ecliptic, as feen 
from Z, is the point V ; but feen from O it is the point 
I, more advanced in longitude than V. Any line, as Z K, 
drawn from the centre of the excentric to the fun, or any 
parallel to it drawn from QO, is called the line of mean mo- 
tion, and determines the mean anomaly A Z K; and any 
line, as O K, drawn from the fun to the centre of the earth, 
is called the line of true motion, and determines the true 
anomaly AO K; and the angleO KZ, which is the dif- 
ference between the mean and true anomalies, is the equation 
of the orbit. In the apogee and perigee this equation 
vanifhes, in” the fame mauner as in the concentric theory; 
becaufe there the lines of mean and true motion coincide ; 
and at the points L, L, where a perpendicular to the line 
of apfides, drawn through O, meets the excentric, it comes 
to its greateft amount. Thus, by the fingle fuppofition 
that the folar orbit was excentric to the earth, Hipparchus- 
fupplied the place of the epicycle added to the concentric :° 
nor is it. difficult to perceive that the reprefentations, given 
by both theories of the folar inequalities, were in their 
effects precifely the fame. \ 

In both thefe theories, it is evident that the inequalities 
of the fun were confidered as purely optical: and what was 
principally required was to find the point O, in the line 
A P of the apfides, in which the earth mutt be fituated, in 
order to give to the folar motions the juit inequality which 
obfervation required; and to determine the longitude A of 
the folar apogee, that is, the point B of the ecliptic to 
which it is referred from O. Without finding the juit ex- 
centricity O Z, the calculated differences, or equations, be- 
tween the fun’s mean and true places, would not correfpond 
with the obferved differences: and without difcovering the 
polition of the apogee, the calculated equations, however 
accurate, would not be applied in their proper places. In 
thefe invettigations the procedure of Hipparchus was as 
follows. 

Let B (fg. 112.) be the place of the fun at the vernal equi- 
nox, B Dan arc of the excentric equal to his mean motion. . 
for 944 days, that is, from the vernal equinox to the fum- 
mer folftice, DF an are equal to his mean motion for 
924 days, or from that folftice to the autumnal equinox :: 
let the chord B F be drawn, and from D another chord 
DEG perpendicular to B F. The point E of the inter-: 
feétion of thefe chords is evidently the point where the earth 
muft be fituated: for it is the only point from which 
B, D, F, G, can appear at the diftance of go° from one an- 
other, and as they appear aCtually in the heavens. 

It was required, therefore, to determine the excentri- 
city EC, or the diftance of the point E from C, the cen- 
tre of the folar-orbit. Since the arc BD F ef the mean 
motion, and which the ancients fuppofed to be the only 
real motion of the fun, from B the vernal to. F the ies 
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mal equinox, is given by means of the annual revolution, 
‘and confills of 184° 20', its half BH will confilt of 
92° 10'. Through H draw the diameter H C; and through 
C the centre of the orbit, the diameter C I perpendicular 
to HC, and meeting DEin L; andjoinC E. If from 
B D, the mean motion for 941 days, and =93° 9' we fub- 
trat BH = 92°10, the remainder DH will be found 
= 59’: and if from BH we fubtraét the quadrant K H, 
the remainder BK will be = 2’? 10’. Therefore C L and 
EL, the fines of the arcs J)H, BK, will be given in 
parts of C D = 10,000; thie former to wit = 172, and the 
Jatter = 378. Therefore the excentricity EC, being the 
hypothesule of the right-angled triangle ELC, will be 

Cheeni cand 
therefore E C = 415. 

By producing EC to meet the excentric in A and P, we 
fhall have the line A P of the apfides: and the longitude 
of A the apogee will be found from the fame triangle E LC; 
Peers :) Rin, PCL =KCA = BE AS 
65° 30'. Since B therefore reprefents the point of Aries, 
the place A of the apogee fell fhort of the folftitial point 
D, 24° 30, in the days of Hipparchus. It is now between 
9g and to” more advanced. 

When the excentricity and the longitude of the apfides 
were thus determined, the equations of the orbit, or the dif- 
ferences between the mean and true places of the fun, were 
obtained by a very fimple trigonometrical computation. For 
in the excentric theory, ‘fig.111.} when this equation comes 
to its greateft magnitude, in the points L, L, or M, M, 
where perpendiculars to the line’of apfides drawn through 
O or Z meet the excentric, the excentricity O Z becomes 
the tangent of the angle Z M O to the radius of the orbit 
Z M: and at any other point K, with the excentricity O Z, 
the radius Z K, and the angle K ZO the fupplement of 
the mean anomaly A Z K, the equation Z KO will be 
found by the analogy KZ + ZO: KZ —ZO::tan. £ 

4(ZOK—ZKC). The calculation will 
be precifely the fame in the concentric theory if EC be 
taken in C A,’ fg. 110.) equal to the radius of the epicycle, 
that is, to the excentricity O Z, (fig. 111.) and will produce 

_ the fame refults: and the excentric theory will be found to 
differ from the concentric only in fimplicity. It is probably 
needlefs to obferve that the parallels OL and ZM will 
mark the fame point in the zodiac. 

Though thefe theories were thought fufficient to ex- 
‘ plain the folar motion, in that imperfe& ftate of praCtical 

aftronomy, yet they were found entirely to fail when ap- 
plied to the obferved motions of the moon and planets. A 
new fcheme was therefore adopted by Ptolemy, in which, 

_ however, the principle of uniform motion was in fact aban- 
doned. ‘This confifted in affluming an imaginary point as 
the centre of a new circle, called the equant; and it was 

fuppofed that to a fpeétator fituated in that poinc the 
motion of the planet would appear to be uniform. It is 
not now exaétly known if the Greek aftronomers invented 
this theory, or if they received it by tradition from the 
ealtern nations, but it is a curious circumftance to obferve, 
in the~hiftory of the fcience of altronomy, how very near 
the truth the ancients arrived by trial and obfervation ; for 
their deferent circle and epicycle reduced the figure of the 

_ orbit really to an oval form, and the two points in which 

T 

they placed the earth and the centre of the equant were 
many centuries afterwards difcovered to be no other than 
the foci of an elliptic orbit. The true theory was kept 
out of fight by an obftinate adherence to an ancient preju- 
dice, for what a fingular ‘method was nature fe to 
take, in order to adhere to this principle of uniform and 
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circular motion; after a number of unmeaning efforts, fhe 
only accomplifhed an apparent uniform motion round an 
imaginary point, in which no fpeétator could ever poflibly 
be placed to admire the beauty of the contrivance ; 

The mode of determining ithe equant was as follows. 
Let A be the centre of the earth, (jig. 113.) fuppofe the 

centre of the world'D,the centre of the orbit ofa planet, or of 
the excentric circle, F i M LE, called the deferent, (fee 
Epicycie.) Upon the point F is defcribed the epicycle 
G Q, and above D a point E is aflumed, equal to the ex- 
centricity AD, and from the point E another circle is 
deferibed, RKOLR, of the fame magnitude as the de- 
ferent. This fecond circle is called the equant, becaufe 
the centre of the epicycle, which moves upon the deferent, 
has neverthelefs an equal motion round the centre E of the 
equant, for the epicycle defcribes its deferent with an 
unequal motion, which fhould difappear when referred to 
the centre of the equant, fo that the angle, fuchas FEI, 
formed by the line of apfides AF, and by the line drawn 
to the centre of the epicycle, arrived at J, may be always 
equal in equal times; for this reafon Ptolemy calls the 
point E the point of equality. The angle F ATI is the 
true anomaly of the excentric, the angle F EI the mean 
anomaly, and which is always formed at the centre of the 
equant. 

Kepler had endeavoured to explain phyfically the caufe 
of the equant, that is, why there fhould be a point E 
different from: the point D, about which the motion was 
regular and uniform, (Myfter. Cofmogr. c. 22.) He was 
perfuaded the caufe was general, and that the equant muit 
take place in the orbit of the earth, as well as in the 
other planets. Neither ‘l'ycho nor Copernicus had em- 
ployed an equant, but Kepler was perfuaded that the 
points E and D in an excentric were not the fame, par- 
ticularly when Tycho informed him that the annual orbit, 
or excentric of the fun, appeared to him not to be always 
the fame. 

Kepler fufpe€ted that this variation arofe from the point 
of equality not being the centre of the circle; and in the 
courle of his inveftigation of this quettion, he was led ta 
the difcovery of the bifeétion of the excentricity in the 
cafe of the earth, whereas the ancients only admitted it in 
the cafe of the fuperior planets, See Excenrriciry, 
bifection of. 
EXCENTRICITY of the Orbit of a Planet, in Aftre- 

nomy, is the diftance between the centre and the focus of 
the ellipfe in which it revolves. ‘The difcovery of the 
excentricity in the orbits of the fun and moon is attributed 
to Hipparchus, who wrote a treatife on this fubje& 150 
years before our era. 

The excentricity of the orbit is computed from the 
greateft equation of the centre, by the following propor- 
tion: As 57° 17'44."8, (the arc = rad.) is to half the 
greateft equation, fo is rad. = 1 to the excentricity. See 
Equation, and Exvyiptic Motion. 

But when the greatelt equation has been found, and ac- 
curately determined by obiervation, the excentricity may 
be praétically deduced by ufing the rule of falfe pofition, 
or by fuppofing the excentricity known, and finding by 
trial the greateft equation correfponding to it 

The excentricities of the planetary orbits are ufually 
calculated on a feale whigh fuppofes the mean diftance of 
the earth from the fun divided inte one hundred thoufand 
parts, and the excentricity is expreffed in proportional parts 
of that feale. 

The following formula for calculating the excentricity is 
given by Lambert in the Ephem. de Berlin, % 

et 
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Let E be the greateft equation of the centye, ¢ the ex- 

centricity, make —— = o 

The excentricity will then be expreffed by the following 
feries. ; 

aI M5 Se la 
768 93040 2642411520 

The quantity ~ is always a {mall fraétion, particularly 
forthe fun; if we fuppofe with La Place, E = 2°.1409 

I 
- a’—, &c. 
2 

decimal for 1750. ‘Then, 
__ 21409 | 

o= os ca 0.033629 

ia = 0.016814. 
1 I 
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‘may therefore be entirely neglected. 

“The fecond term, z', is lefs than 0.000001, and 

Tasre of Excentricities according to d ferent Authors. 

lt of Excen, 
in parts of the 
mean difiance 

Planets, | Kepler. | Caffini. La Lande. Halley. 

—— as, 
| 

Mercury] 8150 | S8ag24), 7970 7955-4 '9.3128399 
Venus 50L 517} 504-985, 498 \7-837891 
The Sun} 1800 169 | 1691.90 | 1681.395)8.2253628 
Mars = |14115.5)14155 |14170 114183.7 8.9688921 
Jupiter |25c74 | 2506 |25078.6 |25013.3 |8.6819346 

Saturn |54143.5) 5432 [54331-4 5364-42 8.7499 109 
Terf{chel | go8o4 _|8.6774873 

The following table of excentricities.in parts of the 
major axis is taken fromthe  Syftem of the World,” by 
La Place, 

Mercury - 0.205513 
Venus - 0.006885 
Earth - 0.016814 
Mars - 0.0938c8 
Jupiter - 0.048877 
Saturn - 0.056223 
Uranus - 0.046653 

‘The fecular variation of thefe numbers is as follows: 
(the fign — indicates a diminution. ) 

Mercury - + 0.000003369 
Venus - — 0.000062905 
The Earth - — 0,000045572 
Mars - + 0.000090685 
Jupiter - + 0.000134254 
Saturn - — 0.000261553 
Uranus - — 0.000026228 

Excentricity, bi/edion of. The bife€tion of the ex- 
centricity is a curious principle aflumed by Ptolemy, and 
the ancient aftronomers, to explain the irregularities of the 
planetary motions. It is thus defcribed by Dr. Small. 

The inequalities of the planets were fo various and intri- 
cate, that the explications of them were for a long time 
extremely imperfeét, and fo partial, that no Grecian aftro- 
noiner before Ptolemy had fuppofed it practicable to give 
acompleat theory of all. In the more ancient times the 
explications of them appear to have been made by orbits 
concentric to the earth, and charged with epicycles : but, 
as Ptolemy had found no method of reprefenting the fe- 
cond inequalities, except by means of epicycles, fo, to 
avoid the perplexity occafioned by the multiplication of 
them, he gave the preference to an excentric orbit for the 
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veprefentation of the fir; and, by the fuperior fimplicity 
of the reprefentation, the authority of the excentric theo 
was for many centuries eftablifhed, With refpe& to thole 
firft inequalities, at leaft of the fuperior planets, it appears 
to have been originally fuppofed, that they might be fuff- 
ciently accounted for by the more fimple folar hypothefis. 
For, if the planet, in confequence of its fecond inequalities, be 
reprefented as moving in the cireumference abe (fig. 111) - 
of anepicycle, the centre A L PQ, of this epicycle. will 
reprefent the places which it would occupy, if it were di- 
velted of all fecond inequality : and it was thought a fufi- 
cient explication of the firfl inequality, to fuppofe that 
this centre moved equally round Z, the centre of the or- 
bit, and confequently inequably round O, the centre of 
the earth. But when, according to Kepler’s conjectures 
on this fubjec&t, they endeavoured to aceount for the ine- 
quality of the latitudes in oppofition, and of the digreflions 
of the planets, efpecially their greateft digreffions, from 
the point eppofite to the fun, by variations of their dif- 
tances from O, it appeared that the point Z, round which 
the planet moved equably, could not be the fame with the 
centre of the orbit; for, both the latitudes, and alfo the 
angles aOc, dO/, which the epicycle fubtended at the 
centre of the earth, were found to be greater at the apogee, 
and lefs at the perigee than the limits of the excentrie 
ALP Q permitted; and that, confequently, the centre of 
the orbit occupied a place nearer than Z to the centre of 
the earth. It was therefore a matter of much greater dif. 
ficulty to form an hypothefis for the motions of the pla- 
nets, than for thofe of the fun: for, if their firft inequalities 
required one determined excentricity, ov diftance between 
the centre of uniform motion and the centre of the earth, 
the variations of their latitudes, and of their fecond inequa- 
lities, fhewed that this was not the excentricity of the or- 
bit in which the epicycle moved, and that this orbit evi- 
dently required another. In what proportion the diitance 
Z O. between the centre of uniform motion and the centre 
of the earth ought to be divided by the centre of the” 
orbit, appears to have been for along time a matter of 
much uncertainty. But Ptolemy cells us that, on applying 
himfelf ‘to ingefheate the meafure of the approach of the 
centre of the epicycle, within the circle A LPO at the 
apogee, and its confequent withdrawing from it beyond 
the perigee, he found, by multiplied obfervations, that the 
centre of the orbit Jay precifely in the middle, between Z 
the centre of uniform motion, and O the centre of the 
earth. This is the famous principle, known by the 
name of the bifection of the excentsicity: and, as Pto- 
Iemy gives no account of the means by which it was 
difcovered, nor of the obfervations from whieh it was 
inferred, his affuming it has juftly excited the wonder 
of allaftronomers. The greater part.believed him to have 
affumed it merely from conjeture, and not to-have derived 
it, as Kepler more generouily fuppofed, from any obferva- 
tions ; and there feems to be fome reafon for thinking that _ 
it came to him by tradition, from the more ancient altrono~ 
my of the Eaft. 
‘EXCEPTIO, in the Roman Law. See Preapine. 

| 
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EXCEPTION, fomething referved, or fet afide, and 4 
not included in a rule. 

It is become proverbial, that there is no rule without an 
exception; intimating, that it is impoffible to comprehend 
all the particular cales under one and the fame maxim, 
But it is dangerous following the exception preferably te 
the rule. 

Exception, in Law, isa ftop or ftay to an action, 
The term is ufed indifierently, both in the civil and com= 
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bounds and meafures prefcribed for any thing. 

E/x C 

mon law; and in cach exceptions are divided into di/atory 
and peremptory. 

In law proceedings, exception is a denial of a matter al- 
leged in bar to the action ; and in chancery it is that which 
is alleged again{t the fufficiency of an anfwer, &c, Excep- 
tion, in a general fenfe, includes all the kinds of defence, 
or vindication, which a perfon, againft whom a procefs is 
brought, makes ufe of to prevent or retard its effect. 

The civilians reckon three kinds of exceptions ; viz. de- 
clinatory, whereby the authority of the judge or court is 
difallowed ; dilatory, intended to defer or prevent the 
‘thing from coming to an iflue; and peremptory, which are 

roper and pertinent allegations, founded on fome pre- 
umption that ftands for the defendant; as want of age, 
or other quality, in the party ; or other matter that may 

be decided, without entering into a full difcuffion of the 
merits of the caufe. 

Exception fo evidence, is where a demurrer is offered 
fin any civil caufe, on account of the infufficiency of the 
evidence given, and the court does not agree to it; in 
which caie the court or judge are required to feal a bill of 
exceptions, by itat. Weitm. 2. 13 Edw. I. cap. 31. which 
is in the nature of an appeal, examined in the next imme- 
‘diate fuperior court, upon a writ of error after judgment 
given in the court below. See Demurrer, and Eyi- 
DENCE. 

* Exception, in deeds and writings, is the faving of a 
particular thing out of a general one granted by deed, as a 
room, fhop, or cellar, out of a houfe ; a field, or timber- 
trees, out of land, &c. Exceptions of this kind muft not 
erofs the grant, nor be repugnant to it, or elfe they are 
void of courfe ; yet there may be a kind of exception, or 
faving out of an exception, fo as to make a thing as if never 
excepted ; as where a leafe is made of a rectory, excepting 
the parfonage-houfe, faving to the leffee a chamber, this 

— fall pafs by the leafe. 
EXCEPTIVE Conyuncrion. See Conjunction. 
Excerrive propofitions, are thofe wherein fomething is 

affirmed of a whole fubjeét, abating fome one of the parts 
thereof, which is excepied by a particle, thence called an 
exceptive particle, or particle of exception. 

Thus, * All the feéts of the ancient philofophers, except 
the Platonifts, held God to be corporeal. Covetoufnefs is 
inexcufable in refpe& of every thing, but time.” 
EXCESS is diftinguifhed into natural and moral: the 

firft, is a part whereby one quantity is greater than another. 
‘Thus, we fay, this line is longer than that ; but the excefs 

is inconfiderable. 
The latter is an intemperance, or going beyond the juft 

Thus, 
we fay, excefs in wine, women, &c. is prejudicial to the 
health. 

_ EXCESSIVE, in Mufic, is ufed as a prefix to denote 
_ the excefs of certain tempered intervals above the true in- 
tervals of the fame name ; it is generally oppofed to defec- 

_ tive, viz. when there is a deficiency to the fame extent as 
there is here an excefs ; but their ufe is not limited to any 
certain quantity of excefs or defeét, they being fometimes ap- 
lied in conjunétion with or to reprefent the diafchifm, fome- 

times with enharmonic diefis, at others with minimum femi- 
tone, &c.; whereas the prefixes, redundant and deficient, are 
Lie only with the major comma, and hence the word comma 

rf fometimes omitted ; and in like manner the prefixes fuper- 
fluous and diminifhed are confined to the minor femitone, 
os laft word is therefore fometimes omitted in naming 
the clafs of intervals, which are increafed. or leflened by a 
Minor femitone. 
Vor. XIII. 

EXC 

EXCHANGE, in Commerce, and Political Economy, 

is the aét of paying or receiving movey in one country for 
its equivalent in the money of another cowitry, by means 

of bills of exchange. 
This fcience, therefore, comprehends both the reduction 

of monies, and the negociation of bills: it determines the 
relative value of the currercies of all nations, aud fhews 
how foreign debts are difcharged, loans and fubfidies paid, 
and other remittances made from one place to another, 
without the rifk or expence of tranfporting f{pecie. 

This important fubjeét may be confidered under the five 
following heads, namely : 

1. Bills of exchange.—2. Par of exchange.—3. Courfe 
of exchange.—4. Monies of exchange.—g5. Arbitration 
of exchange. 

Bills of exchange.—A bill of exchange is a writzen order 
for the payment of a certain {um of money at an appointed 
time. It isa mercantile covtract m which four perlons are 
moitly concerned, viz. 1. Uhe drawer, who receives the 
value. 2. His debtor in a diftant place, upon whom the 
bill is drawn, who is called the drawzee, and who is to ae- 
cept and pay it. 3. The perfoh who gives value for the 
bill, and who is called the duyer and remitter; and, 4. The 
perfon to whom it is ordered to be paid, who is called the 
payec, and who may, by indorfement, pafs it to any other 
holder. 

Mott mercantile payments are made in bills of exchange, 
which, until due, generally pafs from hand to hand, like 
any other circulating medium. The laws of all trading 
nations afford the moft ready and effectual means of en- 
forcing the payment of bills, and hence that credit which 
they fo univerfally obtain, and which greatly facilitates the 
operations of commerce.—For the laws, cuftoms, and re- 
gulations of bills of exchange, fee Brix of exchange, and 
Mercantile Law. See alfo Acio, Usance, and Days 

Grace. 
Bills are diftinguifked into inland and foreign, according 

as they are made payable in the country where they are 
drawn, or in a foreign country. Their funétions, however, 
are fimilar in both cafes, and therefore in explaining the 
theory of exchange, we fhall begin with the operations of 
inland bills as the moft fimple and familiar. 

Suppofe A. of London is creditor to B. of Edinburgh 
~100/, and C. of London debtor to D. of Edinburgh 100/. 
thefe two debts may be difcharged by the operation of one 
bill: thus, A. draws on B. and fells his bil! to C. who re- 
mits it to D, and the latter receives the amount from B. 
when due. Here, by a transfer of claims, the London 
debtor pays the London creditor, and the Edinburgh 
debtor the Edinburgh creditor. 

By the foregoing example it appears that reciprocal and 
equal debts due between two places, may be difcharged 
without any cafh remittance, and it may be fuppofed that 
fuch an operation is of equal convenience to the parties 
concerned, in both places; but when debts are unequal, 
the advantage muft be likéwife different, as the obligation 
of remittance is no longer mutual; for the debtor place 
mutt pay its balance either by fending cath or bills; and as 
the latter mode is generally preferred for feveral reafons, an 
increafed demand for fuch bills muft be the confequence ; 
and this enhances their price, as it would that of any other 
faleable article. 

This is the plain principle of exchange which is con- 
ftantly exemplified in the premium paid for inland bills on 
London ; for this city; being the grand emporium of com 
merce that furnifftes moft other places of the kingdom 
with foreign merchandize, and being alfo the refidence of 
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numerous landlords whofe rents muft be remitted to them 
from the country, it has generally a large balance of 
debt in its favour, a great part of which mutt be fent 
in bills ; this creates a demand, and confequently a premium 
which is moftly commuted for time; thus, if A. of London 
be creditorto B. of Edinburgh 200/. and C. of Lon- 

don debtor to D. of Edinburgh only 100/. the balance of 

rool. againft Edinburgh cannot be cancelled by a trans- 
fer of claims, but muft, we will fuppofe, be remitted by 
a bill, which can be only obtained at a certain number of 
days after date. The moft general term for bills from Edin- 
burgh on London is 40 days, and the intereft for this 
time is about 4 per cent. The number of days here is 
called the exchange, which has been known to vary con- 

fiderably according to the balance of debt, or the plenty 
or fearcity of bills. A fimilar premium or date is 
allowed for bills from all other places of Great Britain 
on the capital, but bills at fight on any of thofe places 
may be generally had in London without any premium 
whatever. 

Although the principle of foreign exchange is the fame 
as that of inland, yet the former is more complicated in its 
operations than the latter, owing to the denominations 
of money not being the fame. This caufes a difference 
in the mode of paying the premium for bills ; in which, 
however, the date is taken into confideration as well as 
the comparative rates at which the monies are valued. 

In foreign exchange one place always gives another a 
fixed fum or piece of money for a variable price, which 
flu€tuates according to the balance of debt, as before ftated ; 
the former is called the certain price, and the latter the un- 
certain price. Thus London is faid to give to Paris the 
certain for the uncertain; that is, the pound fterling for 
a variable number of francs ; and to give to Spain the un- 
certain for the certain; that is, a variable number of pence 
fterling for the dollar of exchange. i 

Whatever the uncertain price is, at any time, is called 
the courfe of exchange. Now fuppofe Paris gives Lon- 
don 25 francs for the pound fterling, and that this fum is 
found to contain the fame quantity of pure filver as 20 fhil- 
lings, then the exchange is faid to be at par; but if France 
fhould give a higher price, it is faid to be in favour of 
London, and vice verfd. This is the common mode of 
judging whether the exchange be favourable or unfavyour- 
able to a place, though it is not always the correét method, 
nor that which merchants generally a&t upon. But before 
we enter into any further explanation of the courfe of ex- 
change, or the caules of its flutuation, it will be necef- 
fary to explain more fully what is to be underftood by the 
i of exchange, a fubjeét on which there is fome dif- 
erence of opinion, even among writers of the firtt au- 
thority. 

Par of Exchange. 

The par of exchange may be confidered under two ge- 
neral heads; namely, the intrinfic par, and the commercial 
par, each of which admits of fubordinate divifions and 
diftinGtions. 

The intrinfic par of exchange is the value of the money 
of one country compared with that of another, with re- 
fpe&t both to weight and finenefs. Thus, two fums of 
different countries are intrinfically at par when they contain 
an equal quantity of the fame kind of pure metal, fepa- 
rated from its alloy, which is always deemed of no value. 
See Coin. 

There fhould be two intrinfic pars, the one between 
gold coins, and the other betwecen filve® coins ; and hence 

the intrinfic par of exchange can be only determined: 
with accuracy between places which pay their bills in the 
fame kind of metal, as between England and Portugal, 
that pay in gold coin; or between France and Spain, thar 
pay in filver coin, for the relative value between thefe 
metals is fearcely ever the fame in any two countries. 

It may be even obferved, that the value of the fame me- 
tal differs confiderably in different countries, and therefore 
this intrinfic par of exchange cannot be always confidered 
as a true equality in the value of monies ; thus in the cafe 
of France and Spain, where the latter country fupplies the 
former with the materials of her filver coinage, filver 
muft be moft valuable in France, and the difference fhould 
be equivalent to the charges attending the removal, 
fuch as the duty paid (in time of peace) to the Spanifh 
government, for the exportation of dollars, the expences 
of carriage, infurance, commiffion, intereft, &c. all of 
which amount to nearly 7 per cent. 
A fimilar computation might be made between gold in 

England and in Portugal, as the latter country fupplies 
the former with the materials of her gold coinage. 

But where one country pays its bills in gold, and another 
in filver, no intrinfic par of exchange whatever can be per- 
manently eflablifhed. An equivalency can be only alien. 
tained by valuing as merchandize the gold of one place, 
and the filver of the other, according tu the market price 
of the day ; but this is the commercial par, which fhall be 
more fully explained below. 

In afcertaining the intrinfic par between coins of the 
fame metal, a queftion occurs, whether the computation 
fhould be made according to the mint regulations of the 
refpe€tive countries where the monies are itruck, or ac- 
cording to aétual aflays. The former is the mo% general 
method, though the latter is certainly the moft correé ; 
for while fome governments make coins according to their 
full {tandard, as in England, others take advantage of the 
allowance for remedy, and fometimes make it a fource of 
confiderable emolument. 

There are fome countries with which no par of ex- 
change, either intrinfic or commercial, can be permanently 
fixed. Thefe are fuch as pay their bills in paper, which 
muft have a fluétuating and precarious value. Even the 
bank money of Amiterdam and Hamburgh comes in a — 
certain degree within this defcription, as it bears a fluétu- 
ating agio againft currency. 

The commercial par is the comparative value of the mo- 
nies of different countries, according to the weight, finenefs, 
and market price of the metals. This is the par which 
merchants generally confider of importance in their exchange 
{peculations, and we cannot defineit better than in the follow- 
us paffage, taken from the Minutes of the Committee of the 

oufe of Commons, appointed in 1804, to enquire into the 
ftate of exchange between Ireland and England. Several of 
the moft intelligent merchants of both countries were ex- 
amined on the occafion, and their evidence produced much 
new and pra@tical information. 5 

In the examination of Benjamin Winthrop, efq. governor. 
of the bank of England, an interefting enquiry and invefti- 
gation took place refpeéting the par of exchange, from 
which the following appropriate queftion and anfwer are ex 
tracted. 

Que/tion.— When a fum of Hamburgh currency, which 
will buy a pound of bullion of given punty in the market 
of Hamburgh, ean purchafe a bill for a fum of Englith cure 
rency, which will buy a pound of bullion of the fame ftand-_ 
ard in the Englith market, is not then the exchange at par 
between thofe two countries??? oe 
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Anfwere—« I confels it does appear to be a complete 
par phate . 

‘This par of exchange is varioufly denominated by different 
writers on political economy ; thus it is called the current, 
the momentary, the political, and the eventual par ; and 
though cach of thefe terms feems to convey a eorreét idea 
of the fubjec&, yet we have adopted the word commercial as 
equally appropriate and more generally underitood, 

Some notice might be here taken of what is called a 
(monetary par, in which an allowance is made for feignor- 
age and mint expences, and alfo of a common or e/fimate 
par, which generally differs from the true one; thus the 
pound iterling of England is eftimated at 11 guilders cur- 
rent of Holland; but fuch definitions are of little utility 
in the illuftration of exchange. 

The following opinion on the par of exchange feems to 
@eferve quotation. It is tranflated ‘rom the preface of a 
mott elaborate work, entitled ** DiGionaire des Atbitrages,” 
by Francois Corbaux, publifhed at Paris in 1802. 

« Without dwelling any longer,” fays this author, “ ou 
the arbitrary notions which have been formed of the par of 
exchange, and without feeking to adept new ones, which 
aight be rendered very numerous, we {hall conclude by ob- 
ferving, that although the intrivfic or pretended real par is 
made the foundation and principal element in the determi- 
pation of the price of exchange, yet not being the fame in 
the gold as in the filver coins, the pars of thefe two me- 
tals fhould be kept totally diftin€ ; and that befides, as nei- 
ther of them firds any direct application in the common 
courte of exchange affairs, it is through iguorance that fo 
much importance has been attached to them, and that they 
have been confidered as the moft correét expreffion of the 
relative value of the monies of two countries. Jn fhort 
to feek for a true and rational par is to fuppofe what can- 
not exift, that is, the fixing of different principles and ele- 
ments which are fubje& to continual variation, and, after all, 
if this could bbe accomplifhed, it would prefent no object of 
real utility.”? 
However well-founded the opinion of Monfieur Corbaux 

may be, we think it muft be at leaft fatisfactory to merchants 
to underftand the intrinfic par of gna # and therefore 
we fhall give new tables of it at the conclufion of the pre- 
fent article, computed both in gold and filver, with rules 
aud examples for performing all {uch calculations ; and fhall 
now proceed to the explanation of the courfe of exchange, 
which is a fabjeét of great importance, whether we confider 
it ina commercial or political point of view. 

Course of Exchange. 

* The courfe of exchange is the current price or propor- 
tion between the monies of two places; which is always 
AuGuating according to circumftances. é 

When merchants have occafion to draw or remit foreign 
bills, they meet upon the Royal Exchange, where this kind 
of bufinefs in London mutt be tranfacted. The market is 
conftantly attended by exchange-brokers, to whom the 
wants of the partics who wifh to buy or fell bills are pri- 
yately cornmunicated. Thefe brokers, whofe confidential 
fituation demands itri€& impartiality, bring parties to- 
gether; and fettle the courfe of exchange for the day, 
as foon as they learn how the market ftands with ref peét to 
the number of drawers and remitters. ‘lhe commiffion 
for this bufinefs throughout Europe, is one per mille (or 
thoufand) which is equally paid by the buyers and fellers 
of bills. 

When the courfe of exchange rifes above par againft any 
country, itis thenconcluded that the balanceof trade is againtt 

that place. Now, if England fhould import from France 
goods to the value of 100,000/., and export only to the va- 
fia of 80,c00/., it may cott England 120,000/. to pay 
the whole debt, if it fhould be publicly known that fo great 
a balance exifts, and therefore fecrecy is of peculiar im- 
portance in this kind of bulinefs. 

The flu€tuations of exchange are moftly preater or lefs 
according to the known amount of the balance, and the 
expence and difficulty of conveying fpecie. By the ex- 
pence of fuch conveyance is meant the carriage and infur- 
ance, and by the difliculty the hazard of evading thofe pro- 
hibitory regulations which, in moft countries, impede the 
exportation of coin; and fo powerful is the operation of 
thefe caufes, that the exchange is fometimes very high, or un- 
equal, even between neighbouring countries, affording room 
for very profitable fpeculations for thofe merchants who cire 
culate bills in the way of arbitration of exchange. 
An unfavourable ftate of the exchange with a country 

furnifhes a motive for exporting commodities to it. The 
merchant under thefe circumftances can afford to fell his 
goods as much cheaper as the premium which he receives 
for his bill amounts to. Hence the courfe of exchange 
tends to correét itfelf, and, in peace, it feldom continues, for 
any length of time, more unfavourable than the amount 
of the expences which might be incurred by tranfporting 
bullion to pay the balance which is to be remitted ; for bul- 
lion may be confidered the univerfal currency of mer- 
chants, though it is not always of ready or immediate 
application. 

Although an unfavourable balance of trade has been 
generally confidered an invariable caufe of an unfavour- 
able courfe of exchange, yet recent experience has fhewn 
that this is not always the cafe. Thus, in the invefti- 
gation already alluded to, which took place in the Houfe of 
Commons relating to the exchange between England and 
Ireland, it was demonftrated that the balance of trade was 
in favour of Ireland, while the courfe of exchange 
was highly unfavourable ; it was, however, fhewn in fub- 
fequent publications on the fubje& by Mefirs. Parnell and 
Forlter, that though the balance of trade was in favour 
of Ireland, the balance of debt was unfavourable, or, in 
other words, the balance of remittance, on account of the 
number of Irifh abfentees refident in England ; but perhaps 
the political ftate of the country was the chief caufe. 

In time of war the fluGtuations of the courfe of exchange 
are fometimes very great, particularly where large remit- 
tances are to be made in the way of foreign loans or fubfie 
dies. ‘The exchange is likewife lowered by any debafe- 
ment of the coin of a country, or by the depreciation of any 
other circulating medium. Even an excefs of currency has 
the effeét of turning the rate of exchange againft that place 
where it prevails, as the excefs raifes the price of all com- 
modities beyond their value in thofe places where no fuch 
redundancy exilts. It may, however, be obferved, that the 
nature of exchange operates to effeét the general diftribution 
of the furplus {pecie, and to maintain the level of money 
throughout the commercial world. In fhort, in all cafes, 
the exchange tends to an equilibrium. 

Although the depreciation of the circulating medium of 
a country raifes the courfe of exchange againtt it, the circum- 
{tance is not always a difadvantage. Thus, before the 
reformation of our filver coinage, in the reign of William 
the Third, the exchange between England and Holland, 
computed by the ftandard of their refpeétive mints, was 25 
per cent. again{t England, but the current coin of England 
was more than 25 per cent. below its nominal or ftandard 
value ; and therctore the exchange was virtually in favour 
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of England, according to the ftatement of Dr. Adam 
Smith. 

It may be further obferved, that the wealth of a country 
will formetimes raife the courfe of exchange againft it, on ac- 

count of its importations of luxuries from abroad. Rich 

countries are likewife liable to have the courfe of exchange 

turned againit them by the fubfidies which they may have 
to remit to lefs opulent itates, as before noticed. 

Thus in 1793, the trade between Holland and England 
was completely open ; and yet the courfe of exchange was 

To or 12 per cent, againft Amiterdam, owing probably to 

the balance of trade being fo much in favour of London. 

But, in 1794, when England undertook to fubfidize Pruffia, 

large remittances of bills were made through Amfterdam, 
whicli caufed an immediate fall in the courfe of exchange 

between that place and London, even below par: and 

therefore at fubfequent periods of the war, it has been 

thought prudent by the Englifh government to export 

{fpecie on fuch occafions, rather than to turn the courfe of 

exchange againft. London by the operation of remitting 

large {ubfidies in bills. During the prefent war between 

France and Auttria (1809) the latter power has been fub- 

fidized by the Englith government, which has been chiefly 

done in bills, and this has tended to raife the exchange 

againft England, in the places where thofe bills were ne- 

gociated. But the caufe which has operated more power- 

fully to produce this effet is the great exportation 

of goods to England, from Germany, France, and Hol- 

land, without any adequate importation of Englifh mer- 

chandize. Hence the exchange with London has been for 

fome time greatly in favour of thofe places, while between 

London and moft of the other parts of Europe it has con- 

tinued nearly at par. 
From what has been faid refpeéting the caufes, both com- 

mercial and political, which produce the fluctuations of ex- 

change, and which frequently counteract each other, the 

following fimple conclution. may be drawn; that whatever 

produces a demand for bills on any place tends to enhance 

their value, and therefore the courfe of exchange rifes and 

falls according to the proportion which exiits between the 

plenty and fcarcity of bills, that is, between the demand and 
the fupply. 

? Monies of Exchange. 

The following tables contain the monies of exchange of 
the principal trading places of Europe, in all their varieties 

and combinations. Explanations are alfo given of the quo- 
tations or lifts of the courfes of exchange, which are tranf- 

mitted from one country to another for the government and 
advice of merchants. Thefe quotations feldom give more 
than the figures of the uncertain prices, omitting the deno- 

minations of money and the certain prices, all of which are 

here explained. 
Note.—In all the uncertain prices the words more or /e/s 

are to be underftood. 

AMSTERDAM. 

Monies of ExcRange. 

Exchaitges are computed in florins, ftivers, and pennings; 
or in pounds, fhillings, and pence Flemith. 

16 Pennings = 1 Stiver 
20 Stivers 1 Florin or guilder 
2 Grotes or pence Flemifh 1 Stiver 

12 Grotes or 6 ftivers 
20 Shillings Flemifh, or 6 florins 1 Pound Fiemith. 
There are two forts of money in Holland; namely, 

banco and- currency: banco generally bears a premium 
againft currency of 4 or 5 per cent. which is called agio. 

1 Shilling Flemifh 

Quotation explained, 
Amfterdam | NG dy kot 2 agiueeinn ncertain prices. Certain prices, 

illings 
London OS ee for 1 Pound fterling 

France 54 Grotes Flemifh — 3 Francs 
Spain 99 Ditto — 1 Ducat of exch. 
Portugal 44 Ditto — 1 Old crufade 

| Genoa 86 Ditto — 4 Pezzaof 5% lire 
Leghorn 92 Ditto — 1 Pezza of 8 reals 
Hamburgh 34. Stivers — 2 Marks 
Vienna 20 Ditto — 1 Rixdollar 
receives from 
Antwerp 104 Florins — 100 Florins 
Breflau 144 Rixdollars — 100 Rixdollars 
Venice 96 Soldi piccok 1 Florin 

N. B. The exchanges of Amfterdam are always tranfatted 
in banco, uniefs otherwife expreffed. 

AUGSBURG. 
Monies of Exchange. 

Exchanges are computed in florins and creutzers, and 
alfo in rixdollars and creutzers. 

60 Creutzers = 1 Florin 
14 Florin or go creutzers = 1 Rixdollar of account. 

Two forts of money are ufed here; giro, that is, money 
of exchange, and currency. 

100 Florins of exchange 127 Florins current. 

Quotation explained. 

ge nks — prices. Certain prices, 

Amfterdam {773 Bis0o0e°f} for 1co Rixdollars 
Hamburgh 118 Ditto Ditto— 100 Ditto 
Francfort 102 Rixdollars cur. — 100 Ditto 
Leipfic 99 Ditto Ditto — 100 Ditto 

London { 7 pousacs 45h — 1 Pound fterling 

Paris 120 Florius current — 300 Francs 
Nuremberg 101 Florins Ditto — 100 Florins 
receives from F 
Genoa 62 Soldifuoribanco— 1 Florin 

Soldi moneta “ 
Leghorn { 5 Acousd } — 1 Ditto 

Vienna 128 Florins — 100 Ditto. 

BERLIN. 
Monies of Exchange. 

Exchanges are computed in rixdollars, good grofchens 
and pfenings currency. 

12 Pfenings 1 Good grofche 
24 Good grofchen 1 Rixdollar of account. 

Quotation explained. 

i? 4 Uncertain prices. Certain prices. 

Amiterdam 154 Rixdollars for 100 Rixdollars 
Breflau 1ook Ditto — 100 Ditto 
Hamburgh 58 Ditto — 100 Ditto ¢ 
Konigherg 100% Ditto — 100 Ditto 
Francfort 105 Ditto — 100 Ditto 
Leipfic iog _— Ditto — 100 Ditte 

6: Dittor2 A 
London “grofchen } — 1 Pound fterling — 

Paris 83 Rixdollars — 300 Francs 5 
Augfburg 106 Ditto — 100 Rixdollars 
Vienna 60 ~=>-: Ditto — 100 Ditto. 

Bo.ocna. 



EXCHANGE, 

Botoona. See Rome. 

Bremen. 

Monies of Exchange. 

Exchanges are computed in rixdollars, grotes, and {wares 
5 Swares = 1 Grote 

72 Grotes == 1 Rixdollar of account. 

Quotation explained. 

Bremen Uncertain prices. Certain prices. 
gives to ‘ 

Amfterdam 143 Rixdollars for 100 Rixdollars 
Hamburgh 142 Ditto » — 100 Ditto 
Francfort 11ro.—)>-: Ditto — 100 - Ditto 
Leipfic 104 Ditto — 100 Ditto — 
London 605 Ditto — 100 Pounds fterling 
Nuremberg 104 Ditto — 100 Rixdollars 
Paris 20 Grotes > — 1. Franc 
Vienna go Rixdollars — 100 Rixdollars. 

Brestau. See Berwin. 

Capiz. 

Monies of Exchange. 

Exchanges are computed in dollars, reals, and maravedis 
of old plate; alfo in ducats of exchange, and in dobloons of 
plate, or piftoles of exchange. 

34. Maravedis 
8 Reals 

1 Real 
1 Dollar of plate 

375 Maravedis of plate 1 Ducat of exchange 
4 Dollars of plate = 1 Piftole of exchange. 

N.B. Vellon, the current money of Spain, is to old plate 
as 17 to 32; that is, 

32 Reals or maravedis vellon = { 
17 Reals or maravedis 

of old plate. 

Quotation explained. 

Cadiz Uncertain prices. Certain prices. 
gives to 2 Y 

Genoa’. 121-Dollars of plate for 100 Pezze of 53 lire 
Leghorn 130 Ditto — 100 Pezze of 8 reals 

Naples { rice emi ao 1 Ducat regno 

receives from 
Amfterdam 97 Grotes Flemifh — 1 Ducat of exch. 
London 42 Pence fterling — 1 Dollar of plate 
Paris 78 Soustournois — 1 Ditto 
Hamburgh go Grotes Flemifh — 1 Ducat of exch. 
Lifbon 2470 Rees — 1 Dobloon of plate 

CoNSTANTINOPLE. 

/ Monies of Exchange. 

Exchanges are computed in piaftres, paras, and afpers ; 
or in piaftres and afpers. 

3 Afpers = 
40 Paras or 120 afpers = 

Quotation explained. 

1 Para 
1 Piaftre or dollar. 

a Uncertain prices. Certain prices. 

ee eee 
Reser, LY Pe catuorices 

65 Ditto ~ 1 Florin current Amfterdam 

Contftantinople y , ; : 
gives to Uncertain prices. Certain prices. 

Paris 200 Piaftres for 300 Francs 

Venice 360 Paras — { : Fac of 24 
e 

receives from 

Marfeilles 1 Franc, 500 __ ie 
centimes 1 Paaftre 

Hasburel 25 Grotes ie : 
gh Flemith 1 Ditto 

Smyrna 110 Piattres — 100 Ditto. 

COPENHAGEN. 

Monies of Exchange. 

Exchanges are computed in rixdollars, marks, and fiil- 
lings Danifh ; and fometimes in rixdollars, marks, and fil. 
lings lubs or Hamburgh. Pfenings are alfo fometimes 
reckoned. 
12 Pfenings = 1 Skilling 
16 Skillings = 1 Mark 
6 Marks Danifh, or 3 marks lubs = 1 Rixdollar 
2 Marks or fkillings Danifh = 1 Mark or fkilling lubs. 

Quotation explained, 

ee ers Uncertain prices. Certain prices, 

Amiterdam 43 Rixdollars for 100 Rixdollars 
Hamburgh 149 Ditto — 100 Ditto 

6 Rixdollars 30 ' 
London { fhillings 1 Pound tterling 

Paris 25 Skillmgs Danifh —  ¢ Frane. 

Danrtzic. 

Monies of Exchange. 

; Exchanges are computed in florias, grofchen, and pfen. 
ings. \ 

1 Grofche 
1 Florin or gulden 

18 Pfenings = 
30 Grofchen = 
3 Florins 1 Rixdollar. 

: Quotation explained. 

nevi Uncertain prices. Certain prices. 

Amtterdam 372 Grofchen for 1 Pound Flemifk 
Hamburgh 169 Ditto — rRixdollar fpecie 
London 24. Florins — 1 Pound tterling 
Paris 1:0 Rixdollars — 300 Francs 
Francfort 105 Grofchen — 1 Rixdollar. 
Leipfic 125 Rixdollars — 100 Ditto. 

Frorence. See Lecuorn. 

FRANCForRT. 

Monies of E xchange. 

Exchanges are computed in florins and creutzers ; or in 
rixdollars and creutzers ; alfo in florins and batzen. 

4 Creutzers = 1 Batze 
60 Creutzers, or 15 batzen = 1 Florin or gulden 
go Creutzers, or r¥ florin = 1 Rixdollar of account. 

uotation explained. 
Francfort e : 
gives to 

Amfterdam 140 Rixdollars for 
Hamburgh 150 Ditto — 

Uncertain prices. Certain prices. 

roo Rixdollars current 
100° Ditto banco 

Francfort 



EXCHANGE. 

pesca Uncertain prices. Certain prices, 

Augfburg ror Rixdollars for 100 Rixdollars banco 
Vienna 60 Florins — 100 Florins 
France 79 Rixdollars — 300 Livres 

: I : 102 Rixdollars in louis 
Leipfic took Ditto — { Por 

Bremen 108 Ditto — _ roo Ditto 
Bafil Jor Ditto — 100 Ditto in new ecus. 

GENEVA. 

Monies of Exchange. 

Exchanges are computed in livres, fous, and deniers eur- 
rent ; and in ecus, livres, &c. 

12 Deniers = 1 Sou or fol 
20 Sous = 1 Livre 
3 Livres = 1 Ecu. 

Quotation explained. 

Geneva Uncertain prices, Certain prices. 
gives to 

Hamburgh 23 Sous for 1 Mark 
Leghorn 104 Ecus — 100 Pezzeof 8 reals 
Genoa 95 Ditto — 100 Pezze of 53 lire 
Milan g8 Ditto — 640 Current lire 
Spain 44 Sous — 1 Dollar of plate 
receives. from 
France 166 Frances — 100 Livres 
London 49 Pence fterling — 1 Ecu 
Amfterdam 89 Grotes Flemifh — _1 Ditto 

Aughurg 127 Rizdollas k — 100 Ditto 
current 

Bafil 168 Livres tournois — 100 Livres 
‘Turin 84 Soldi == tt ecw. 

GENOA. 

Monies of Exchange. 

Exchanges are computed in lire, foldi, and denari di lira 
or in pezze, foldi, and denari di pezza; all in currency, 
called fuori banco. 
12 Denari di lira x Soldi di lira 
20 Soldidilira = 1 Lira 
12 Denaridipezza = 1 Soldo dipezza 
zo Soldidi pezza = 1 Pezza 
52 Lire = 1 Pezza 

‘ : 1 Scudio di cambio, or crown 
4 Lire 12 foldi = { pPercialgs ; 

10. Lire 14 foldi ah { Scudo d’oro marche, or gold 
crown. 

Quotation explained. 

bt Uncertain prices. Certain prices. 

Leghorn 124 Soldidilira for 1 Pezza of 8 reals 
Rome 128 =©Ditto — 1 Roman crown 
Naples 103 Ditto — 1 Ducat regno 
Hamburgh 45 Ditto — 1 Mark 
Vienna 30. = Ditto — 1 Florin 
Augifburg 6z Ditto — i Ditto 
receives from 
Venice 33 Soldi piccoli — 1 Lira 
Palermo 36 Grani — 1 Ditto 
Amfterdam 85 Grotes Flemifh — 1 Pezza 
France 94 Sous in francs — 1 Ditto 

Genoa 2 wo. 
5 nce a, 

receives from Uncertain price 
Certain prices, 

Spain { 620 ern dis of} for y Gold crown 

Lifbon 718 Rees — 1 Pezza 
Milan 87 Soldi — 4 Lire 
-London 48 Pence fterling — 1 Pezza 

Hameurcu. 

Monies of Exchange. 

Exchanges are computed in marks, {chilling Inbs, and 
pfenings; or in pounds, fhillings, and pence Flemith; alfe 
in rixdollars, marks, &c. 

12 Pfenings 1 Schilling lubs 
16 Schillings i Mark 
3 Marks a Rixdollar 
6 Pfenings 1 Grote or penny Flemifk 

12 Grotes 1 Shilling Flemith 
20 Shillings Flemifh 
6 Schilling lubs 

1 Pound Flemith 
1 Shilling Flemith 

74, Marks 1 Pound Flemith. 
There are two forts of money in Hamburgh, called 

banco and currency. Banco bears an agio or premium 
againft currency, which is generally from 20 to 25 per 
cent. 

Thus, 
wuun id nad 

Quotation explained. 

eset Uncertain prices. Certain prices. 
Shillings ‘ 

London { 5 Bree Bek } for 1 Pound fterling 

France 26 Schilling lubs — 3 Francs 
Spain gt Grotes Flemifh — 1 Ducat of exch. 
Portugal 43 Ditto — 1 Old crufade 
Genoa 80 Ditto — 1 Pezzaofsilire © 
Leghorn 86 Ditto — 1 Pezzaof 8 reals 
Baiil 25 Schilling lubs — 1 Ecuof 3 francs 
receives from : 
Amfterdam = 33, Stivers — / 2 Marks 
Breflau 13g Rixdollars — 100 Rixdollars 
Copenhagen 149 Ditto — 100 Ditto 
Vienna 310 Florins — 109 Ditto 
Venice 82 Soldi piccoli — 4 Mark. 

N. B. The exchanges of Hamburgh are always tranf- 
acted in banco, unlefs otherwife exprefied. 

Lecuorn. 

Monies of Exchange. 

Exchanges are computed in pezze, foldi, and denari di 
pezza; fometimes in lire, foldi, and denari di lira, moneta ~ 
buona, 

12 Denari di pezza = 1 Soldo di pezza 
20 Soldi di pezza = 1 Pezzaof8 reals 
12 Denari di lira = 1 Soldo dilira 
zo Soldi di lira =e ae 
5% Lire, moneta buona = 1 Pezza of 8 reals. 

Quotation explained. d 

see Uncertain prices. Certain prices. 

Vienna 308 oe oak for 1 Horin, = 

A 1co Scudi  d’ora — 
Novi 186 Pezze _ { boa 

Leghorn 



EXCHANGE, 

Quotalian explained. plegbo Anas Uncertain prices, Certain prices, Milan * Oe hy nh 

ome 128 Bajocchi for 1 Pezza of 8 reals gives to Se Paceb Certain prices, 
Naples 118 Ducats regno — 100 Ditto France 55 Soldi imperiali for 3 Francs 
Palermo tr Tari ts grani — I Ditto Genoa 86 Soldi correnti — 4. Lire fuori bance 
Genoa 125 Soldi fuori banco — I Ditto Rome 138 Ditto — 1 Roman crown 
Milan 136 Soldi correnti — I Ditto Leghorn 135 Ditto — 1 Pezza of 8 reals 
Florence 124 Soldi — I Ditto Augfburg 66 Ditto — 1 Florin current 
Turin 93 Soldi wes I Ditto Venice 84. Ditto — 1 Ducat current 
Venice 104 Lire piccole —s I Ditto Vienna 55 Ditto - 1 Florin current 
France 104 Sous in francs —- L Ditto Amiterdam 57 Ditto — 1 Florin banco 
London 54 Pence fterling — I Ditto London 31 Lire correnti — 14 Pound tterling 
Amiterdam g5 Grotes Flemith — I Ditto Hamburgh 49 Soldi correnti — 1 Mark. 

’ Hamburgh 8 Grotes Flemifh — I Ditto 
Lifbon 855 Rees — I Ditto 4 Napves. 
Spain 140 Dollars of plate 100 Ditto Monies of Exchange. 
Augfburg 204 Florins current — 100 Ditto Beck lung “4 eee : Belowas Ce aloenici = : Sista F c cache + Seige in ducats and grains, or in 
Ancona» ‘132 Bajocchi a » Ditto ucats, big and grains. 

Geneva 109 Ecusof3 livres — 100 Ditto re Carlins _ = # Carlin 
Siete ea Ditto. 10 Carlins or 100 grains = i Ducat regno. Peterfburg 190 Rubles 

Quotation explained. 

Lesesic. See Beatin. Eye Uncertain prices. Certain prices. 

Liseow Leghorn 120 Ducats regno for 100 Pezze 

Monies of Exchange. Amtterdam 54 Grains — «Florin 
; ; ee ipl _ | Spain 85 Ditto — 1 Dollar of plate 

Exchanges are computed in rees and milrees, and alfo in | Rome 125 Ducats — 100 Romancrowns 
eld crufades. ° Hamburgh Grains — 1 Mark 

1020 Rees = 1 Milree Sicil 8 45 Di Sicili 2 = SIcl 120 Ditto _ I 
400 Rees = 1 Old crufade, hae from onutaety 

; 2 London 2 Pence fterling — 1 Ducat regno Quotation explained. G 4 : ee) t 8 Lifbon nae i =) ote enoa 102 Soldifuoribanco— 1 Ditto 
gives to Uncertain prices. Certain prices. Wee g Lire 15 ae } seam tr 

Paris 470 Rees for 3 Francs Fr  abriers 
Genoa 746 Ditto — 1 Pezza of 52 lire Lifbon 84 Sousin francs — x Ditto 
Leghorn 810 Ditto — 1 Pezza of 8 reals Poe 670 Rees 1 Ditto. 
Vienna 360 Ditto — 1 Florin 
Venice 66 Ditto — 1 Lira piccola PALERMO. 
Spain 2430 Ditto — 1 Dobloon of plate Monies of Exchange. 
receives from Exchanges are computed in ounces, tari, and grains ; and 
London 66 Pence fterling — 1 Milree alfo in {cudi, tari, and grains. 
Amfterdam 45 Grotes Flemifh — 1 Old crufade 20 Grains =" "Taro 
Hamburgh 43 Ditto —1 Ditto. 30 Tari = 1 Ounce 

a 1z Tari = 1 Scudo or crown; 
Maprip. hus 5 Crowns = 2 Ounces, 

Monies of Exchange. See Capiz. Quotation explained. 
Quotation of Madrid on Paris explained. x cee Uncertain prices. Certain prices. 

Madrid Uncertain price. Certain price. Amfterdam 5% Tari for 1 Florin receives from G 2 3 Taig face ; ig Francs 40 enoa 40 Grains — 1 Lira fuori banco 
Paris : for 1 Dobloon of plate. | Leghorn 12% Tari — 1 Pezza of 8 reals 

peyPnes Lifb 64 Tari Old cruf. ’ The other exchanges of Madrid are fimilar to thofe of | 7!00" aces Fat crufade 
Cadiz London: 60 Tari — 1 Pound fterling 

: Paris 50 Grains — 1 Livre 
Rome 124 Tart — 1 Roman crown 

Mivan. Spain 84 Tari — 1 Dollar of plate. 
Monies of Exchange. receives from 

Naples 120 Grains — 1 Sicilian crown, 
Exchanges are computed in lie, foldi, and denari cor- 

zenti or imperiali. 
12 Denari 
20 Soldi 

106 Lire or foldi imperiali 
417 Soldi imperiali Win 

+ 

1 Soldo 
1 Lira 

150 Lire or foldi correnti 
x Sendo or crown, 

a i A 
Paris. 

Monies of Exchange. 
Exchanges are computed in francs and centimes; or in 

livres, fous, and deniers tournois, 
100 Centimes 



EXCHANGE, 

100 Centimes 1 Franc Rome 

12 Dewiers rie Sou or fol receives from _ C*t#ain prices, Uncertain prices. | 

20 Sous = 1 Livre Naples 122 Ducats regno for 100 Roman crowns 

80 Franes = 81 Livres Venice 11 Lirerofoldipiccoli — 1 Ditto 

3 Livres or 3 frances = 1 Ecu of exchange. Genoa 124 Soldi fuori banco — 1 Ditto 

The g franc piece is alfo fometimes divided into 100 Paris 105 Sous in franes Segre Ditto 

fous, which are diftinguithed by faying, 100, or fo many London 51 Pence fterling eee Ditto 

fous in francs. RorrerDAm. 
ton explained. 

icsualong Oro Monies of Exchange. See AMSTERDAM. 
Paris evento Uncertain prices. Certain prices. Quotation on London explained. 

London 24. Francs for 1 Pound fterling otterdam ; 5 Oe an 

‘acaba 185 Francs — 100 Marks é gives to Uncertais, prices Certain price, 

Genoa 465 Centimes — 1 Pezzaofslire ; London 11 Florence current for 1 Pound fterling. 

Leghorn 504 Centimes — 1 Pezzaof8reals | For the other exchanges of Rotterdam, fee Amster- 

Spain 15 Francs 40 cent.— 1 Dobloon of plate | DAM, 

Geneva 162 Francs — ico Livrescurrent | 

Bafil 101 Livres — 100 Livres STOCKHOLM. 

Augfburg 249 Centimes — 1 Florin current Monies of Exchange. 

Vienna” 160 Centimes — 1 Florin Exchanges are computed in rixdollars, fkillings, and fen- 

Naples 4 Francszocent.—  § Ducat regno ings. 

receives from ‘ 12 Fenings or Oers = 1 Skilling 

Amfterdam 54. Grotes Flemifh — 3, Francs 48 Skillings = 1 Rixdollar. 

Frankfort 75 Rixdollars cur. — 300 Ditto Quotation explained. , 

Lifbon 460 Rees = «3 Ditto Stockholm et 
Milan 8 Livres 6 foldi — 6 Ditto. gives to Uncertain prices. Certain prices. 
ee 

Se s 

Piseeaveel. Amfterdam 44 Skillings for 1 Rixdollar 

Monies of Exchange. Conebearn at ea ae : ate. tebs} ° 

Exchanges are computed in rubles and copecks. Hamburgh 47 Ditto — 1 Rixdollar 

100 Copecks = 1 Ruble. Leghorn 40 Ditto — 1 Pezza of 8 reals 
; lained. London 44, Rixdollars — 1 Pound fterling © 

Quotation ceplances Paris 24. Skillings — 1 Ecu of 3 livres 

pe tgs Uncertain prices. Certain prices. Spain 42 Ditto — 1 Ducat of exch. 
ive 

Coniaenons 50 Copecks for 1 Piaftre. Trisste. See Vienna. sibiladhind 

receives from : : £ 

London 28 Pence fterling — 1 Ruble Toni 

Amfterdam 25 Stivers kg aaah Monies of Exchange. 

Lake 2 he pai e's < H Ditto Exchanges are computed in lire, foldi, and denari. 

Paris 270 Centimes — 1 Ditto 12 aes = 1Soldo ‘ 

SSS EE ae A ae 20 Soldi => 5 Lig 

Rome. . Quotation explained. 

Monies of Exchange. Turin EE a 

Exchanges are computed in {cudi moneta, and bajocchi ; gives to amin. BE —— aaa 

or in feudi di ftampa d’oro, foldi and denari d’oro; quattrini Amfterdam 37 Soldi for 1 Florin 

and mezzi quattrini are alfo fometimes reckoned. Augiours 42 a => a 

2 Mezzi quattrini © =" 1 Quattrino a Wea: 9 Lire Sahih Sep 
5 Quattrini = 1 Bajocco or Bolognino | V'eohom re Soldi . P is eaten 

ape te 1 Scudo moneta, or Ro- | J os : ie = ae 
100 Bajocchi = { EES Tap on 19 ek 10 foldi. — r Fone fterling 

1523 Mezzi quattrini, or. _ £1 Scudo di flampad’oro, Panis. a Lire ea = Eun correnti 

1523; bajocchi } ey { or gold crown 3 — 24 cs 
ro 5 Rome 87 Soldi — 1 Roman crown 

12 Denari d’oro = 1 Soldo d’oro Vaticd Dilttes Finca : 

20 Soldi d’oro = 1 Gold crown. 94 ee 

Quotation explained. vee 

Rome _ Uncertain prices. Certain prices. ; Monies of Exchange. : 
_gives to : Se foldi ; axe : 

Florence 84 Gold crowns for 100 Gold crowns : Exchanges are computed in lire, foldi, and denari, moneta, 

Milan 81 Roman crowns — 100 Scudi imperiali piccola ; and alfo in ducats. "0 

‘Ancona 99 Ditto — 100 Crowns ) 12 Denari = 1 Soldo 

Bologna 93 _ Ditto. — 100 Ditto _ 29 Soldi _ =thr. 7 

Leghorn 98 Bajocchi — 1 Pezzaof 8 reals 6 Lire 4 foldi. = 1 Ducat current, or of accouat _ a 

Amiterdam *. 44 Ditto — j Florin 8 Lire = 1 Ducat effective ’ 

F 1 Quotation 

t 
~ 
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EXCHANGE. 

a 289 Quotation explained. Y 
» Venice bg bare: tous : Uncertain prices. Certain prices. 

gives to 

London 56 Live piccole for 1 Pound fterling 
~Amfterdam Lire 18 foldiditto — 1 Florin 
Augfburg “4 Lire 16 foldiditto — 1 Ditto 
Conltantinople 3 Lire 6 foldi — 1 Piaftre 
Paris -. 2 Lire 5 foldi — 1 Franc 
Genoa 38 Soldi — 1 Lira fuori banco | 
Hamburgh 4. Lire 6 foldi — 1 Mark 
Leghorn 1r Lire 18 foldi — "yy Pezza 
Milan 4 Soldi — 1 Lira corrente 
Naples 9 Lire 18 foldi — 1 Ducat reguo 
Vienna 4 Lire 8 foldi — 1 Florin 
Rome 12 Lire ro foldi — 1 Roman crown, 

VIENNA, 

Monies of Exchange. 

Exchanges are computed in florins and creutzers, or in 
rixdollars and creutzers ; pfenings are fometimes ufed. 

1 Creutzer 
1 Florin 
t Rixdollar of account. 

4 Pfenings 
60 Creutzers 
go Creutzers, or 1} florin 

Quotation explained. 

ead eu? Uncertain prices. Certain prices. 
gives to coe 

Amfterdam 286 Rixdollars ror 100 Rixdollars current 
Augfburg 2024 Ditto — ico Ditto 
_Hamburgh 300 Ditto — 100 Ditto banco 
London _ 19 Florins — _ 1 Pound flerling 
Paris 47 Creutzers — 1 Franc 
Conflantinople 112 Florins — 1 Pialtre 
Venice 184 Ditto — 500 Lire piccole 
Prague 99% Ditto — 1co Florins 
receives from p 
Genoa 30 Soldi fuori banco for r Florin 
Leghorn 28 Soldi moneta buona — 1 Ditto 
Milan 33 Soldi correnti — 1 Ditto. 

ahaa. CLR ay TER en OE D9" fe tyes OY Tie ey 

AMERICA. 

Monies of Exchange. 

Exchanges are computed in dollars, dimes, and cents $ 
and in fome places in pounds, fhillings, and pence currency: 

10 Cents, 1 Dime 
jo Dimes, or 100 cents = 1 Dollar, 
12 Pence currency 1 Shilling ditto 

_.20 Shillings currency 1 Pound ditto. He all 

American Quotations explained. 
New York Pend rood, 

H cives ai Uncertain prices. Certain prices. 

“Londoa 177 Pounds currency for 1 Pound fterling 
Amfterdam 42 Cents — 1 Guilder 
-Hamburgh 35 Cents — 1 Mark 
Bremen 78 Cents — 1 Rixdollar 

_ receives from . 
Paris 5 Francs 30 cent. — 1 Dollar. 

~ Philadelphi 
M Pree 5 Y. Uncertain prices. Certain prices, 

4 Amiterdam 43 Cents 
t 

r 

% & 

‘ye 
t receives from 
London 

for 1 Guilder 
burgh | 35 Cents — 1 Mark 

4s. 6d. fterling at par — 1 Dollar 
= XIII, ate 

\ 

Baltimore 
Uncertain prices, Certain ‘prices, 

gives to 
Amtterdam 40 Cents for ¢ Guilder 
Hamburgh 33 Cents — 1 Mark 
Jondon ror Cents — 45. 6d. flerling. 

Thefe American quotations have been copied from 
a New York paper of March 1809. All the other quotations 

| may be likewife relied on, having been taken from genuine 
and recent authorities. 

Lowpon. 

Monies of Exchange. 

Exchanges are computed in pourds, fhillings, and pence 
fterling ; and farthings are fometimes reckoned. 

4 Farthings = 1 Penny 
12 Pence = 1 Shilling 
20 Siuillings = 1 Pound. 

Lioyd’s Lift explained. 

eats Uncertain prices. Certain prices. 

Madrid 42 Pence fterling for 1 Dollar of plate 
Genoa 47% Ditto —_ 1 Pezza of 53 lire 
Leghorn 51% Ditto = 1 Pezza of 8 reals 
Lifbon 68 Ditto — 1 Milree 
Naples 42 Ditto — 1 Ducat regno 
Palermo go Ditto _ 1 Ounce 
receives from 
Amfterdam 34 Shillings Flem. — 1 Pound fterling 
Rotterdam 11 Florins current — { Ditto 
Hamburgh 33 Shillings Flem. — I Ditto 
Paris 23 Livres 10 fous — I Ditto 
Venice 52 Lire piccole I Ditto 

Io per cent, 

Dublin { that is, — 100 Ditto. 
t1e/. Irth J ; 

Examples for calculating the exchanges of London with 
the above places are here given; whence the method of 
computing the exchanges of other places one with another 
may be ealily comprehended, as all operations of this kind 
may be performed by the Rule of Three Dired. 

Lonpon and AmstTrerpam. 

Englifh money is reduced to Dutch by faying; as 17. 
fterling is tothe rate of exchange, fo is the given fum to 
the fum fought. 

Reduce 782/. 125. 6d. fterling to Dutch money, exchange 
at 34. fhillings and 8 pence Flemith per poind fterling. 

if mika, Hex Sa aCemnulome SG tlvs 
As tes 348 Flem. “s: 782 12°16 *:' 8139 ' 6 

Bem 2 20 

416 350652 
8 12 

3328 Pennings 187830 a 
be 3 ips AZ S28 

1502640 
375060 

563490 
gehaipo 6 

ee 

24,0)62509824,0( 2604576 Pennings 
45 
— 

145, &c, 

4N 

2,0) 16278,6 Stivers . 

8130 Flor. 6Stiv, 
Dutch 
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Dutch money is reduced to Englifh by reverfing the 
foregoing operation ; thus, 

d. fe Flor. Stiv. L viatente 
782 12 6 

s. de 
As 34 8 Flem. : 1 3 8139 6 

Lonpon and HampurGu. 

Englifh money is reduced to that of Hamburgh by an 

operation fimilar to the foregoing. 
Reduce 106/; 17s. 6. fterling to Hamburgh money; 

exchange at 35 fhillings 4 grotes Flemith per pound fterling. 

: d Lous . Se . 

As‘r : 35 4 Flem. : 106 176: 14161 6 
12 20 

424. 2137 
6 12 

2544 Pfenings 25650 
Soe 2544 

1026co 
102600 

128250 
§13°0 12 

24,0)6525360,0( 271890 Pfenings 

8 
16)22657 Schill. 6 Pfen. 

1416M, 1Sc. 6 PE. 
172, &c. 
= 

Hamburgh money is reduced to Englifh by reverfing the 

foregoing operation ; thus, ; 
Pi tsatee d. 
106 17 6 

f Sc: Pf. 

4 Flem. GF s 
es : M. 

As 35 1 sytigT 60 

Lonpon and Paris. 

Englith money is reduced to French by faying ; as 1/. is 

to the rate of exchange, fo is the given fum to the fum 

fought. 
Reduce 728/. 15s. fterling to French money, exchange 

at 23 livres 10 fous per pound fterling. 

£. Liv. So. Ee eass Liv. So. Den, 

As 1. .: 23 10 728 15 3 17125 12 6 
20 Xx 20X 470 

470 _2,0)685025,0 

2,0)34251,24 Sous 

17125 Liv. 12 Sous, 6 Den. 

: But if the anfwer be required in francs, the livres muft 

be multiplied by 80 and divided by 81; thus, 

; * Liv. So.Den. Francs: Cen. 

As, 81 : 80 s: 17125 12 6 +: 16914 19 

French money is reduced to Enghifh by reverfing the fore- 

going operation ; thus, 
Francs. Cen. Liv. So. Den: 

As 80 : 81 16914 19 17125 12 6 

Liv. So. £: Liy. So. Den. shen tte 

And as 23 10 : I 17125 12 6 728 15 

The exchauge of Paris on London is, however, generally 

exprefled in francs, and then the reduCtion may be per- 
formed by a fingle analogy ; thus, 

Reduce 4305 francs 95 centimes to fterling 3 exchange 

ie Se d. 

177 Il 3% 

at 24. francs 25 centimes ger pound fterling. 
Fr. Cen. ihre 
i ae 

Fr, Cen, 

As 4395 95 

Lonpon and Spain. 

Englifh money is reduced to Spanifh by faying ; as the 
rate of exchange is to 1 dollar, fo is the given fum to the 
{um fought. 

Reduce 391/. 1s. 3d. fterling to Spanifh money, exchange 
d. M. Se. PF. | at 354 fterling per dollar of plate. 

d. Doll, fee deenatile Doll. R. M. 
AS 355 2 1 =P E19) es 26 6 

as sans x 20x 2 r a sf 

71 8 187710 
_ 34 “292 

272Ma.71)51057120(719114 Maravedis. 

8)21150 Reals 14 Mar. 

2643 Doll. 6R. 14M. 

But if the anfwer be required in vellon, the reals of 
plate fhould be multiplied by 32 and divided by 17; thus, 

Reals, Mar. plate. Reals. Mar. veh 
Ast) js 3232 uaa 14, —: 39812 18 

Spanifh money is reduced to Englith by reverfing the fore- 
going operation: thus, 

Doll. d. tet So then 

1 35% 39% 1 3 
Doll. R. Mar. 

As 2643 6 14 

Lonpon and LecuHorn. 

Englifh money is reduced to that of Leghorn by faying ; 

as the rate of exchange is to 1 pezza, fo is the given fam — 
to the fum fought. 

Reduce 392/. 18s. 44d. fterling to money of Leghorn; 
exchange at 504d. per pezza of 8 reals. 

d. Pezza. freeads Pezze Sol. De. 
As 50} I 302; MA ee, SBT I2 eb 

4 X20X12X4 

201 - 201)377201(1876 Pez. 12 Sol. 5 Den. 
201 
——— &e. 

Money of Leghorn is reduced to Englifh by reverfing 

the foregoing operation ; thus, 

Pezza_ d.. PezzeSol.Den. (f. s. d. 
“As I 50R 1876 12 § 392 18 4¢ 
2 

Lonpon and Genoa. q 

Englifh money is reduced to money of Genoa by an ana- 

logy fimilar to the foregoing. 
Reduce 239/. 115. 3d. to money of Genoa; exchange 

at 45d. flerling per pezza of 5% lire fuori banco. 
d. Pezza Bole ee Pezza Sol. Den. 

I 239. 11 BLS IBA lig 4 
X 20X12 

— 

As 45 : 

45)57495(1277 Pezze 13 Soldi 4 Den. 
45 

124, &e: 
But 
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But if the anfwer be required in lire, the fum thus fourd 
fhould be multiplied by 23, and divided by 4; thus, 

Pez. Sol. D.diPez. Lire Sol. D. di Lira 
As 4 :23::1277 13 4 <.' 7346. 15 8 

Money of Genoa is reduced to Englifh by reverfing the 
foregoing operation ; thus 

Lire Sol. D, di Lira Pez. Sol. D.di Pez. 
As 23:4: 7346 11 8 1277 13 4 

Pezza  d. PezzeSol.Den. £. 5s. d. 
Andas 1 50F T2797) B30 a 239 IL 3 

Lonpvon and Lisson. 

Englifh money is reduced to Portuguefe by faying : 
as the rate of exchange is to 1 milree, fo is the given fum 
to the fum fought. 

Reduce 218/. 8s. 5$d. to Portugal money ; exchange 
at 633d. fterling per milree. 

d, Milree ha 7 Oawes 
As 632°: +1 ZUG Oh aekes 

8 xX20X1z2x8 

507 

Mil. Rees 
827 160 

507 )419370(827,160 
4056 

&o. 

Portugal money is reduced to Englifh by reverfing the 
foregoing operation ; thus, 

Milree Mil. Rees few banth 
BS ea. os 2655 827 160 218 8 5} 
a 

Lonpon and Naptes. 

Englifh money is 1educed to that of Naples by faying ; 
as the rate of exchange is to 1 ducat, fo is the given fum 
to the fum fought. 

Reduce 158/. gs. 3d. to money of Naples; exchange at 
373d. fterling be ducat regno. 

d. r ucat Liiytsnde Ducats Grains 

ea 158 9 3 1014 16 
2 X 20X12 X2 

75 75 )76062(1014,16 

Sar are 75 
&e. 

Money of Naples is reduced to fterling by reverfing the 
foregoing operation ; thus, 

Ducat d. hah aie 
es 374 158 9 3 

Ducats Grains 
1014 /CIG;% 4 

Loxpon and Paterno. 

Englifh money is reduced to Sicilian by faying ; as the 
ate of exchange is to 1 ounce, fo is the given fum to the 
fam foughts 

Reduce 565/. tos. gd. fterling to Sicilian money ; cx- 
«hange at 89d. fterling per ounce. 

da. Oz. Ge teens Oz. Taro Grs, 
ee bg 2) eM CGE r0">G Ve2ge a Se 

X 20 x 12 

89)135729(1525 Oz, 1 taro 7 grains. 
89 

&e. 
Remainder 40%. x 30 X 20> 89 gives 1 taro 7 grains. 

Sicilian money is reduced to Englifh by reverfing the 
foregoing operation ; thus ; 

Oz. d, Oz. Taro Grs, Ee ten 2 
ARS 89 Be26) Ay 7 565 199 

Lonpon and Venice. 

Englifh money is reduced to Venetian by faying ; as 
1/. is to the rate of exchange, fo is the given fum to tlie 
fum fought. 

Reduce 250/. ris. 3d. to Venetian money; exchange 
at 59 lire piccole per pound fterling. 

: ire HG CL Lire Sol. Den, 
ALS Bie 95. 250-11 3 FAVES) (3.119 

X 20 X12 X 59 

24:0)354796,5(14783 Lire 3 Soldi 9 Denari. 
24. 

&e. 
| Venetian money is reduced to Enghifh by reverfing the 
| foregoing operation ; thus, 

bres ae Lite) ool. Dens. es) ad. 
Ashe cov seed 1478S) 3g 250 XT 3 

I et ee ee oe 

Lonpon and Rotrerpam. 

Englifh money is reduced to Dutch currency by faying ; 
as 1/. is to the rate of. exchange, fo is the given {um to the 
fum fought. 

keduce 196/. 17s. 6d. flerling to Dutch currency in 
Rotterdam ; exchange at 12 florins 4 ttivers per pound 

| | 

| 
| fterling. 

Yoh SE LS Sts Lrveseh te Fl. St. Pen. 
Asem ea2) 4 196 17 6 2401 17 8 

20 x 20 X12 x 244 

244. 20 
24,0)1 152900,0(4803,7% Stivers. 

96 2401 Florins 172 Stivers. 
&e. 

Dutch currency is reduced to Englith money by reo 
verfing the foregoing operation ; thus, 

Fl. S Flor. St. Pen. VIS Te 
DAS rE Birt) Syn I 2401 17 8 196 17 6 
po ee 

Lonvon and Dusuin. 

Englifh money is reduced to Irifh by faying ; as 160 is 
to 100 more the rate of exchange, fo is the given fum 
to the fum fought. 

Reduce 787/. 15s. Englifh to Irih money; exchange 
at 113. 

aad Se Re A 
AS LOO, 2:9 NITe 787 15 Eng. 879 6 6Ir, 

8 8 x 893 

800 893 8,00)7034,60/. 155. 
pret h wtecien tL pa! BQ 

Rem. 2,60 
20 

8,00)52,15( 6,51 
12 

6,12 
—_—_ 

4Nz2 

Or 
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Or thus: 

= 393 17 6 

= 9 9 43 oeht ody 
ti pl lee 

£787 15s. od. 
= gt ir 6 

“879 6 6 

Trifh money is reduced to Englifh by reverling the fore- 
oing analogy ; thus 

SPRIEY y oedey seh BRANES Rha eu 
As 1113 879 6 Gir : 787 15 Eng. 

When the exchange’ between the two countries is at 

par, Englifh money is turned to Ivith by adding yy, and 
{rifh to Englifh by fubtraGing 4. 

Thus reduce 787/. 15s. Enghfh to Irifh money at par. 
12)787 15 o Englifh 

Re IT2 EY 

13)853 7 11 Irifh 
65 12 11 

787 15 © Englifh. 

100 

Arbitration of Exchange. 

Arbitration of exchange is a comparifon between the 

courfes of exchange of feveral places in order to afcertain 

the moft advantageous. method of drawing or remitting 

bills. It is distinguifhed into fimple and compound arbitra- 

tion; the former comprehends the exchanges of three 
places only, and the latter of more than three places. 

Simple Arbitration 

Is a comparifon between the exchanges of two places 
with refpe& to a third; that is to fay, it is a method of 
finding fuch a rate of exchange between two places, as 
fhall be in proportion with the rates quoted between each 
ef them and a third place. The exchange thus deter- 
mined, is called the arbitrated price, and alio proportional 
exchange 3 and the proportional par. 

If, for example, the courfe between London and Paris 
be 24 francs for i/. fterling, and between Paris and Am- 

flerdam sad. Flemifh for 3 francs, (that is, 36s. Flemith 
for 24 francs,) the arbitrated price between London and 
Amfterdam, through Paris, is evidently 36s. Flemith for 1/. 
tterling : foras3 fr. : 54d. Flem. 3: 24 fr. : 36s. Flem. 

Now when the aétual dire& price (as feen by a quotation 
or otherwife advifed,) is found to differ from the arbitrated 
price, advantage may be made by drawing or remitting in- 
ditectly, that is, by drawing on one place through another, 
as on Amfterdam through Paris; which may be performed 
in three different ways. 

1ft. London may draw on Paris, and. order his corre- 
fpondent there to draw on Amfterdam. 

2d. London may draw on Paris, and order his corre- 
fpondent in Amfterdam to remit the fame fum to Paris. 

3d. London may order his correfpondent at Paris to 
draw on Amiterdam, and to remit the value to London, 

The operation of remitting indire&lly, or of remitting to 
one place through another, may be hkewife performed in 
three different ways: 

ft: London- may remit:to Paris, and order hie corres 
fpondent there to remit the fum to Amfterdam. oa 

2d. London may remit to Paris, and order his corres 
fpondent in Amfterdam to draw on Paris. 

3d. London may take bills on Paris, and remit them to 
Amtterdam, there to be negociated. : ; 

To exemplify this by familiar illaftrations, fuppofe the 
arbitrated price between’ London and Amfterdam to be 
as before ftated, 36s. Flemifh for 1/. fterling; and fuppofe 
the dire@ courfe, as given in Lloyd’s lift, to be 37s. Flem- 
ifh, then London, by drawing directly on Amfterdam, mutt 
give 37s. Flemith for 1/. tterling ; whereas, by drawing 
through Paris, he will give only 36s. Flemifh for 1/, fter- 
ling : it is therefore the intéreft of London to draw indi- 
rectly on Amfterdam through Paris. mer 

On the contrary, if London remits direétly to Amfter- 
dam, he will receive 37s. Flemith for 1/. fterling ; whereas, 
by remitting through Paris, he will receive only 36s. Flem- 
ifh: it is the intereft of London therefore to remit dire&ly 
to Amfterdam. 

Example 2.—Suppofe the’ exchange of London on 
Lifbon to be at 68¢. per milree, and that of Lifbon on 
Madrid s00 rees fer dollar, the arbitrated price between 
London and Madrid is 34d. ft. per dollar ; for as 1000 rees 
: 68d. :: 500 rees : 34d. But if the dire&t exchange of Lon- 
don on Madrid be 35d. fterling per dollar, then London, by 
remitting dire€tly to Madrid, muft pay\35d. for every dollar; 

— whereas by remitting through Lifbon he will pay only 34d. ; 
it is therefore the intereft of London to remit indireéily to 
Madrid through Lifbon. 

On the contrary, if London draws dire&ly on Madrid,. 
he will receive 35d. fterling per dollar; whereas, by draw- 
ing indire€tly through Lifbon, he would receive only 
34d.: it is therefore the intereft of London to draw di- 
reGtly on Madrid. : 
ni hl thefe examples, the two following rules are ma-. 

nifeft. b 

Rule-1.—Where- London ites’ the eewtashearies) draw. 
through that place which gives the loweft arbitrated price,. 
and remit through that which produces the highett. 

Rule 2.—Where London gives the uncertain price, draw 
through that place which produces the higheft arbitrated 
price, and remit through that which gives the lowett. 

What is faid here of London will equally apply to any 
other place from whence the operation is made. _ 

Suppofe the exchange of London on Amiterdam to be 
34.6; on Genoa, 47; on Leghorn, 52; and the exchange 
of Amfterdam on Genoa, 86; on Leghorn, 93; what is 
the mcft advantageous method for London to remit to, or 
draw on Amfterdam ? 

1ft.—Becaufe 47d. ft. give 1 pezza in Genoa, and this 
pezza in Amfterdam gives 86d. Flemifh, fay, as 47d. ft. : 
86d. Flemith :: 240d. ft. : 439d. Flemifh, or 46s. 7d. ~ 
Flemifh, which is the arbitrated price through Genoa. 

2d.— Becaufe 52d. ft. give 1 pezza in Leghorn, and this 
pezzain Amfterdam gives 93¢. Flemifh, fay, as 52d. ft. : 
93d. Flemith :: 240d. ft. : 429d. Flemifh, or 35s. 9d. 
Flemifh, which is the arbitrated price through Leghorn. 

Hence, according to the firft rule, the iatereft of Lon- 
don is to draw dire@ly on Amfterdam, inftead of drawing 
through Genoa or Leghorn ; and to remit through Genoa, — 
inftead of remitting direGly to Amfterdam, or indireéily 
through Leghorn. 

And according to the fecond rule, the interefl of Am- 
fterdam would be /o remit dire&ly to London, and ¢o draw 
on London through Genoa, <s 

Compound 

ek i ee 
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Compound Arbitration | 

Ts a comparifon between the exchanges of more than three 
places in order to find how much a remittance paffing 
through them all will amount to at the lat place, or to find J 
the arbitrated price between the firft place and the laft, and 
thus to determine on the moft advantageous mode of nego- 
giating bills. 

Compound arbitration is therefore a repetition of fimple 
arbitration, and may: be folved by a continuation of feveral 
ftatings in the Rule of ‘Three ; but all fuch operations are 
belt performed by conjoint proportion ; commonly called the 
«Chain rule,”. which fhall be here explained and demon- 
ftrated, after giving an example of compound arbitration 
by the Rule of Three. 

Suppofe the exchange between London and Amfterdam 
to be 35 fhillings Flemifh for 1/. fterling ; between Am- 
fterdam and Lifbon, 42 pence Flemifh for r old crufade ; 
and between Lifbon and Paris, 480 rees for three francs, 
what is the arbitrated exchange between London and Paris ? 

rf. As 35s. Flem.:-1/. :: 42d. Flem., or 32s. Flem. : 
2s. {t..= 1 old crufade. 

adly. As 1 old crufade, or 400 rees : 25. ft. :; 480 rees : 
2s. a%d. ft. = 3 francs. : 

gdly. As 2s. 42d. ft. : 3 francs :: 240d. ft. : 25 francs. 
ence the arbitrated price is 25 francs for 1/, flerling. 

The Chain Rule explained and demonfirated, 

Diftinguifh the feveral courfes of exchange into antece- 
dents and confequents, and place them in two columns, the 

_ antecedents to the left and the confequents to the right, 

= oe 

by way of equation. 
The firft antecedent muft be of the fame denomination as 

the quantity of which the value is required. 
The firft confequent muit be of the fame denomination 

as the fecond antecedent, and the fecond confequent as the 
third antecedent ; and fo on throughout. 

The laft confequent muft be of that denomination 
in which the anfwer is required. 

The terms being thus arranged, the antecedents muft be 
multiplied continually for a divifor, and the confequents 
for a dividend ; and the quotient will be the anfwer. 
~The calculation may be abridged by expunging fuch 
antecedents and confequents as are alike, and reducing fuch 
their lowelt terms as admit of a common divifor. 

Example from the foregoing Queftion. 

r/. Sterling 35 Shillings Flemith. 
3x Shillings Flemifh = 400 Rees 

480 Rees 3 Francs. 
How many francs will 1/. fterling give? 

3 X 400 X 35 42000 

1x 480 x 34 1680 
In this example, 480 and 400 have the common divifors 

§$ and to, and they may therefore be reduced to 5 and 6; 
again the antecedent 6 may be reduced to 2, by ftriking 
out the firlt.confequent 3; the fraction is theiefore reduced 

985 25175 = 25, as before. 
2x34 

Demonfiration of the Chain Rule. 

Let A, B; C, D, &c.'be feveral denominations of money, 

nd mn, ps 4, &c. the numbers or quantitics of thofe de- 

minations, and Jet them’ ftand thus: ' 

Ul il 

= 25 francs, 

+ Antecedents. Confequents.. 
| ee ee Se : : / 
} : pce. 5 os Bs MO ee 

P ; le pote dee ogi D : 

. 4 “ oe ag ee vi — 
Aagal 

Now to find what number of the laft denomination (L) is 
equal to a given number of the firft denomination (A) let 
mae the laft term = y times the firlt, that is, let zB = 
AN 
Multiply all thefe equations together, the antecedents 

by the antecedents, and the confequents by the confequents, 
which will givem Ax pBxrCx1?DxzE=nBx 
gC xsDx vE x yA, and this equation reduced is 
mpris S=ngsvyn 

Now if the number of the laft denomination be required, 

2 ela Laael g but if the number of the firft denomination 
mprt 

be required, y = i stl mit OH Dy 
awgsv 

Lixample 2.—1f London remit 1600 /. fterling to Cadiz 
by way of Holland at 355. Flemifh per pound fterling ; 
thence to France at 58 d. Flemifh per ecu of 3 francs ; and 
thence to Cadiz at 154 francs per doubloon of 4 dollars, 
what is the price between London and Cadiz refulting from 
the operation ? and how many dollars will the 1000/. amount 
to in Spain ? 

1 Pound fterling Shillings Flemith 
1 Shilling Flemifh 45 § 12 Pence Flemith 

58 Pence Flemith = 3, Francs 
154 Francs = 1 Doubloon 
i Doubloon = 4 Dollars 

How many dollars are equal to 10007. fterling ? 

ee oe a ee dollars, 1 real, 

28 mar. which gives the exchange at 423d. nearly, 
The indireét courfe of exchange between London and 

Cadiz may be alfo found by an inverfe operation, called the 
Doéirine of Contraries : thus, 

12 Pence Flemifh t Shilling Flemith: 
35 Shillings Flemifh 2,0 Pence tterling, 

How many pence fterling equal 1 dollar? 

240 x 58x 155 58 x 153 899 

MADE BIG. IZ Fi sip QT 
Now if the dire& courfe of exchange was above the in- 

direét, the circular remittance would be moft advantageous; ; 
but if under, the direét operation would be preferable. 

In computing the profits or lofles of exchange operations, 
allowance fhould be made for the expences, commiffion, and 
intereft of money, all of which may be comprifed in the 
ftatement by the Chain Rule; that is, by. deduing 
them from thofe terms of the confequents to. which 
they may relate ; thus, in. the followingexample, the per 
centage is fubtraéted’ from .100 in the Jalt place of the con- 
fequents. . 

Example 3.—London takes bills on Madrid at 333d. pew 
dollar of exchange, rentits them to Amfterdam, with orders 
to negociate at go} grotes per ducat of exchange, and make 
the returns in billson Paris at 513 grotes per ecu. of 3 francs : 
what does London gain grilofe per cent. by this operation, 
fuppofing the bills on Paris dre negociated at 25 livres 
‘x8 fous per-pound ferling ;:and that,all the charges, in-. 
cludin#intereft for the time that London is out of its mo- 
ney, amount to 14 per cent.? 

833 Pence flerling = 272 Maravedis. ‘ 
37/5 Maravedis = 90% Grotes 

4 Dollars = 1 Doubloon 
1 Doubloon = 152 Francs 
3 Francs = 58 Pence Flemish 

= 427d. 

hes", 
518 
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513 Grotes = 72 Francs 
4 §$o Francs = 81 Livres 

t Livre = 26 Sous 

259 g1$ Sous 243 Pence fterling 120 

aod Pence fterling 98% Onaccount of charges. 

How much does yo¢/. fterling give? 

ee a eee SEMIS OG 35 UT Wwers 
333X125 X 51H xX 4X 259 xX 100 

The profit is therefore 5/. 17. 03d. per 102/. fterling. 

Operations in compound arbitration may be greatly faci- 

litated by the help of logarithms: thus, “from the fum 

of the logarithms of the confequents, fubtract the fum of 

the logarithms of the antecedents 5 the difference will be 

the logarithm of the anfwer.” 
In this cafe, however, the redution of the numbers as 

above.is fuperfluous, as it is as eafy to find the logarithm of 

a large’as of a fimall number ; but when equal terms are on 

both fides they fhould be ftruck out ; and if a common divi- 

for can be found which will reduce any teym to unity, it 

will ikewife fhorten the operation. ) 

In queftions of this kind much time and labour may be 

fometimes faved by making ufe of fixed numbers; thus, 

where feveral terms are unchangéable in -both the antece- 

dents and confequents they can be reducedto one; ané the 

conftant logarithm of thisnumber may be ufed with thofe 

that vary ; fuch as the logarithms of the rate of exchaiige, 

the amount of the charges, &c. 

Befides the foregoing rules for facilitating the arbitration 

of exchange, various other metliods have been propoted for 

* Shortening and illuitrating the fubjeé& ; even triangles and 

other diagrams have been conftru@ted for this purpofes 

(fee Poftlethwait’s Commercial Dichonary, vol. i. p. 94.) 

But geometrical projeCtions do not feem well adapted to elu- 

cidate this rule. 
A graphic operation, however, of a-very ufeful and inge- 

nious defcription, has been lately executed in London, in 

which ‘{{cales of the monies of exchange of the principal 

places in Lloyd’s lift are fo graduated and arranged, that the 

arbitrated price between any two of them, with refpet toa 

third place, may be immediately found by the application of 

aright line. The invention.is by William Wollaiton, M.D. 

S. and F.R.S. 

We fhall conclude this article by giving rules for calculat- 

ing the intrimfic par of exchange, and alfo tables of the fame 

in gold and filver according both te mint regulations, and 

to affays. 
The intrinfic par of exchange may be calculated by the 

rules laid down for computing the value of coins. (See 

Cow.) But the operation may be performed with 

greater precifion by the Chain rule, as in the following 

examples. 
Example 1.—What is the intrinfie par between London 

and Lifgon, in gold, when taken from the Johanefe of 6400 

rees, which, according to the mint regulations of Portugal, 

contains 2242 grains of Englith ftandard gold ? 

6400 Rees = 2242 Grains of ftandard gold 

— pie yer = 9344 Pence fterling. 

How many pence fterling will 1000 rees give? 

2212 x 934% _ 
64x 

69.354. {terling for the milree. sian 4 

Example 2.—What is the intrinfic par between London 
and Madrid, in /Jver, the weight of the dollar bein 

17 dwt. 3 gr. Troy, and its fineneis $ dwt. worie 

Striking out the common divifor 10c0, 

than Englith flandard, according to-average affays lately 
made at his majefty’s mint-wt the Tower of London, 

85 Dollars of exchange 4 Hard dollars 
t Hard Dollar 416 Grains Troy 

222 Grains in dollars 214 Grains ftandard 
-480'Grains ftandard 62 Pence ferling, 

How-many pence fterling does 1 dollar of exchange give > 
416.x 214 x 62 

—_- = 

o5x* aK I5 

Wud 

Striking out the common divifer 64, 

39d. fterling for the dollar of exchange. 

Example 3.—What is the intrinfic par between Londoa 
and Amiterdam, in /fver, when taken from the rixdollar 
current, which weighs 18 dwt. Troy, and is (according 
to affays) 16 dwt. worfe than Englifh ftandard, taking 
the agio of banca.on currency at 4 per cent. 

22 Dwt. flandard filver 
222 Dwt. in rixdollars 
50 Stivers currency 

62 Pence fterling 
202 Dwt. ftandard- 

18 Dwt. or 1 rixdollar 

Me yt 
1 Stiver 2 Grotes 

12 Grotes 1 Shilling Flemifh 
104 Shillings Flemifh 2 _ § 100 Shillings Flemith 

scurrency ay banco. 

Howmany fhillings Flemifh banco do 240 pence fterling give?” 
Brought down and reduced. 

31 G2 40 5 
103 408 224 3 fac 

$ x3 s9 50 
id Z ' 

13 ase 103 25 
748 20 

5X37 x §0% 25x 20 
3LX103X3X13 

fterling. 

Tasce of the intrinfic par of exchange between London 
and ithe principal places in Lloyd’s lift, gold againi 
gold, and filver again filver, calculated according to the 
mint regulations of each place ref{pedtively. 

= 37s. 2d, Flemith for the pound 

In Gold. In Silver. 

{. d. Flem. 

37 49 

35 11.6 

flor. itiv. flor. {liv. 
VE ALE II 
{. d. Flem. fs 

34 3-5 
liv. {. den. Fd 
25°) or xg 25 
25 10 6 
fr. cents. 
25s 20 
d. fter. 

f. d. Flem. 
38 1 

36 7-5 

Amfterdam, currency 
———, balico f 

(agio4 per cent.) 

Rotterdam, currency 



EXCHANGE. 

Tare of the intrinfic par of exchange between London 
and the principal places in, Lloyd’s Lif, gold againft gold, 
and filver againft filver, calculated from affays lately made 
both in London and Paris, 

In Gold. In Silver. 

{. d. Flem., f{. d. Flem, 
Amfterdam, currency 37 4 38 4h 

——.--, banco 
(agio 4 per cent.) 35/189 377 

flor. ftiv. flor. ftiv. 
Rotterdam, currency LES! 4 1 EE 

- f, d. Flem. f. d. Flem. 
Hamburgh, banco 34. 2.4 Cie 

liv. f. den liv. f. den. 
Paris, in the old coins 25-9829 25 9 9 

» in the new coins 25°15 6.2) 25 93 95 
fr. cents. fr. cents. 

24 87 
d. fter. 
45.82 

46.57 
41.25 
63.4 

39 

lire 

45.9 

From the two foregoing tables it appears, that the par ia 
gold generally varies from that in filver, and in fome places 
very confiderably. 

It alfo appears that the affays do not differ effentially 
from the mint regulations; but where any difference is 
found to exift, it is moftly in deficiency. 

The intrinfic par of exchange between any ether places; 
befides the above, may be determined by the foregoing rules, 
and from the money tables in the prefent article, with thofe 

_ given in the article Corn. 

It fhould be obferved, that in the calculation of the par 
for Amfterdam, the ducat is reckoned at 5 florins 5 ftivers 
- currency, but this price is fubjeét to alteration, and therefore 
no permanent par in gold can be eftablifhed with Holland, 
even if the agio were fixed, It fhould be alfo remarked, 

that in computing the par with Hamburgh the ducat is 
reckoned at 6 marks Hamburgh banco, and the Cologne 

_ mark of fine filver at 27 marks banco, which are the com- 
_mon, but not conftant prices, and therefore no permanent 
par can be eftablifhed with Hamburgh, any more than with 

_ Amfterdam. 

Authors on exchange are very numerous, though few can 
“be inentioned that have produced full and accurate fyftems : 
the principal are, Krufe of Hamburgh; Ricard of Amfter- 
dam; Gerhardt of Berlin; Marien of Spain; Senebier of 
* Geneva; Giraudeau, Kuclle, Reifhammer, and Corbanx 
of France; and Duboft of London. Among the produc- 

ions of thofe writers Krufe’s Hamburgh Contorift has 
en the moft univerfally approved ; an Englifh tranflation 

of thie fyftem of exchanges, monies, weights and mea- 
fares, with confiderable additions and alterations, is now 
~ nearly printed, and will be fhortly publithed, under the title 
of the “ Univerfal Cambilt ;” from which the prefent arti- 

~ cle has been chiefly extratted. 
- t 

- 

- 

Excnance alfo denotes a public place, in moft confider- 
able cities, wherein the merchants, negociants, agents, 
bankers, brokers, interpreters, aud other perfons concerned 
in commerce, meet, on certain ‘days, and certain times 
thereof, to confer, and treat.together of matters relating 
to exchanges, remittances, payments, adventu gs, aflurances, 
freightments, and other mercantile negociitions both by 
land and fea. 

In Flanders, Holland, and feveral cities of France, thefe 
places are called dourfes ; at Paris and Lyons, places de 
change ; and in the Hanfe towns, colleges of merchants. 

Thefe affemblies are held with fo much exaétnefs, and 
merchants and negociants are fo indifpenfably required to 
attend at them, that a perfon’s abfence alone makes him be 
fufpeéted of a failure or bankruptcy. 

The moft confiderable exchanges in Europe are that of 
Amfterdam, and that of London, called the Royal Ex- 
change. For an account of the latter, fee Rorat Ex- 
change. 

The former is a large building, 230 feet long and 130 
broad, round which runs a periftyle or portico, 20 feet 
wide. The columns of the periftyle, amounting to 46, are 
numbered, for the convenience of finding perfons. 

That of Antwerp was little inferior to either of them, 
till a variety of circumftances concurred to effeét its ruin, 
and to transfer its trade to Amfterdam; the era of this 
important event in commercial hiftory is about the year 
1585. 

Even in the time of.the ancient Romans there were 
places for the merchants to meet, in moft of the confider- 
able cities of the empire. That faid by fome to have been 
built at Rome in the year of the city 259, 493 years before 
our Saviour, under the confulate of Appius Claudius and 
Publius Servilius, was called collegium mercatorum ; whereof 
it is pretended’ there are ftill fome remains, called by the 
modern Romans /oggia, the lodge; and now, ufually the 
«Place of St. George.” 

This notion of a Roman exchange is fuppofed to be 
founded on the authority of Livy, whofe words are as fol- 
low; viz. ** Certamen confulibus inciderat, uter dedicaret 
Mercurii edem. Senatus a fe rem ad populum rejecit utri 
eorum dedicatio juffu populi data effet, eum prxeffe annone, 
mercatorium collegium initituere jufli.’? Liv. lib.ii. But 
it muft be here remarked, that col/egium never fignified a 
building for a fociety in the purer ages of the Latin tongue; 
fo that * collegium mercatorum initituere’? muft not be 
rendered to build an exchange for thé merchants, but to 
incorporate the merchants into a company. As Mercury 
was the god of traffic, this edes Mercurii feems to have 

~ been chiefly defigned for the devotions of this company or 
corporation. 

ExcuanGe, in Law, is a mutual grant of equal interefts 
in lands or tenements, the one in confideration of the other ; 
and in our common law it more particularly denotes the 
compenfation which the warrantor mu{t make the warrantee, 
value for value, if the Jand warranted be recovered from the 
warrantee. Bradion, lib. ii. 

The word ‘ exchange,”’ is fo individually requifite and 
appropriated by law to the cafe now ftated, that it casnot 
b- fupplied by any other word, or exprefled by any circum- 
locution, (Co. Litt. 50, 51.) The eftates exchanged mutt 
be equal in quantity (Litt. § 64, 65.), not of value, for 
that issimmaterial, but of intere/?; as fee-fimple for fee- 
fimple, a leafe for zo years for a leafe of zo years, and the 
like. And the exchange may be of things that lie either in 
grant or in livery. (Co, Litt. 51.) But no livery of feifin, 
even in exchanges of freehold, is neceffary to perfe&t the 

4 conveyance 



EXC 

couveyance (Litt. § 62,) 5,for each party ftands in place 
of the other and occupies his right, and each of them hath 
already had corporal pofleffion of his own land... But entry 
mult be made on both fides ; for, if either party die before 
entry, the exchange is void for want of fufficient notoriety, 
(Co. Litt. 50.) Aad fo alfo, if two parfons, by confent 
of patron and ordinary, exchange their preferments 3 and the 
one is.prefented, intlituted, and, induéted, and the other is 
prefented, and iaftituted, but dies before induétion.; the 
former thall not keep his new benefice, becaule the exchange 
was not,completed ; aud therefore he fhall return back to his 
own, (Park, § 288.) For if, after an exchange of lands 
or other hereditaments, either party be evicted of thofe, 
which were taken by himiin exchange, through defect of 
the other’s title, he fhall return back to the poffeflion of 
his owa, by virtue of the implied warranty contained in all 
exchanges, Black{ft. Comm. book ii,.. See WarRANTY. 

Execu ance of goods and chattels. See Saue. 
ExcuanGe, the hing’s, is the place appointed by the 

king for exchaage of plate, or bullion for the king’s coin. 
‘Vhefe places have formerly been diverfe: but now 

there is only one, viz. that of the Tower of London, 
joined with the Mint. 

Excuanee, dillof. See Brin of Exchange. 
What we call re-exchange, is the due, or premium of a 

fecond exchange, when a bill is protefted. See Re-ex- 
CHANGE. 

Excuance brokers. See Exchange Broxers. 
Excuance of Prifoners. This meafure, which is 

-di€tated both by humanity, and, in general, by mutual in- 
terelt, is frequently adopted by two holtile nations, forthe 
»purpofe of eafing themfelves from the great charge incurred 
by the retention of prifonersof war in prifons, depots, &c. 
Sometimes an exchange becomes a confideration while draw- 
ing up the articles of a capitulation ; efpecially where the be- 
fiegers confider it a matter of policy to get poffeffion of a 
fortrefs, without being too frig in the conditions of fur- 
render. 

Thus we frequently obferve, that a garrifon is allowed 
to retire, under the exprefs ftipulation, that ‘no. part 

thereof hall ferve again until regularly exchanged.’ In 
duch cafe, an immediate liberation of an equal number of 
thofe confined in the enemy’s prifons ought initantly to take 
effeG, and the perfons thus difcharged fhould be forwarded 
to their country; but if, as fometimes occurs at the very 
commencement of a war, when one party has been exten- 
ively {ucceisful, the other may not have the means of equal- 
ization in regard to the liberation of prifoners, it may occur, 
that months, or even years, may elapfe, before fuch reftric- 
tion may be removed, 

This, indeed, is not the oaly point on which the matter 
may reit: it may fometimes happen, that a prince may feel 
it to be his intereit not to carry an exchange into effe& ; 
and this he may juitify under the ordinary circumftances at- 
tendant upon capitulation, Say, that an army furrenders 
fimply under this condition; “ that it fhall not ferve until 
duly exchanged.’”’ Here we fee no obligation on the part of 
its fuperiors to make any exchange: therefore, when policy 
dictates fuch forbearance, we cannot affix any imputation on 
the prince, power, &c., if no exchange takes place. 

If, indeed, the garrifon are allowed to return to their 
country, or to retire unmolefted, on condition that “they 
jeall be exchanged,” then, we naturally expect, that no 
time will be loit in liberating an equal number ; adverting to 
the feveyal ciaffes of thofe allowed to retire, aad pairing 
them off ina corre& manner. 

We have heard of evafions contrived for the exprefs pur. 

EXC 
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pofe of detaining fome individual, who, by his prowefs, or 
abilities, may have become hizhly obnoxious to the’én 
This, however, can dtily take place where there is to ’perfoa 
of correfponding rank, againft whom he can be paired off; 
then the exchange necefJarily becomes. in a degree arbitrary ; 
though it isa matter of courtefy, to form fome equivalent, 
in fuch manner as may {uit the wifhes of his Gwn govern- — 
ment, ; _ 

With a view to facilitate the exchanges occafionally 
ordered, as well as to obviate the million of frivolous come 
plaints which would elfe be made, it is;cuftomary for powe 
at war either to receive agents, or to’ appoint hapeetfod, 
whofe duty is confined folely to fuch matters as relate to the 
due fubfiftence of the prifoners, and to conduéting what- 
ever may relate to exchanges. Through this medium a 
government may alwaysavail itfelf of the means Of releafing 
any particular perfons, confined as prifoners of war in the 
enemy’s country; but, to. effect this, atleaft. to be able to 
command it, there muft be in its power fome equivalent : 
for it would be unreafonable to expect that a general officer 
fhould be given up, whem only a colonel could be offered in 
exchange ; but a general may be liberated by any govern- 
ment, for the purpofe. of liberating any officer of inferior 
rank then in the power of the enemy: and fo through- 
out. : . 
EXCHANGERS are thofe who return money beyond 

fea, by bills of exchange, &c. called aftciently alfo excambia~ — 
tors, and fince remitters. f be : 
EXCHEQUER, or fimply Chequer, originally denotes 

a chefs-board ; or a frame divided into fixty-four {quares, 
of two colours, whereon to play at draughts, chefs, &c. — 
See CueEss, &c. pak ; 
The word is formed from the French e/chequier, which 

fignifies the fame. Hence, trees are faid to be planted 
chequer-wife, in gquincuncem, when difpofed fo as'to form 
diverfe fquares reprefenting a chequer. i ith 
Excueguer is more particularly ufed for a chamber, or — 

apartment, in, Weltminiter-hall, confifting of two parts ; 
the court of exchequer and the lower exchequer. See 
Court of Exchequer, and Court of Exchequer-chamber. 

XCHEQUER-Jills aré a fpecies of paper firft eftablifhed 
by Mr. Montague, in 1696, as a more conyenient kind of 
fecurity than the tallies and orders for repayment then in-ufe, 
and alfo to fupply the want of circulating cath, during’the — 
re-coinage at that period. They were then taken’ atthe 
exchequer for all payments ‘of the revenue, and, when re- 
iffued, they were allowed 7/. 125. per cent. intereft! They — 
have fince been iffued yearly for anticipating the produce of 
particular taxes; and they have almoft conftantly formed the 
principal article of that part of the public debt called the 
unfunded debt. Of late years the total amount of out- 
ftanding exchequer bills (exclufive of thofe charged on f{pe- 
cific branches of the revenue) has ufually been about #2 
millions. The bank of England, ever fince the year 1706, 
have been the contra€tors for their circulation, at a certain 
premium. The commiffioners of the treafury are em= 
powered, by various ftatutes, to borrow money, within 
a {pecific fum, limited by thofe ftatutes, by iffuing exche- 
quer bills on the credit of certain duties; which bills, b 
12 Anne, cap. 11. and 12 Geo. I. cap. 11. bear an interelt 
of 2d.a day per cent. payable to the bearers. But the in- 
tereft payable on them has differed according to the cu 
rate of intereft at the time when they have been iffued 
Thofe now in circulation bear intereft at thé rate of 3d. 
day per cent. They are often made for 100/. ‘ach, but 
late years they have been chiefly for 1000/. eachy and ft 
times for larger fums. Thefe bills are numbered arithm 

2 



EXC 

cnlly, and regiftered accordingly, fo that the principal fums 
may be paid off in courfe, the time of which is notified by 
public BD eeeicmeit. The faid exchequer bills fhall be cur- 
rent to all receivers and colleGtors of the cuftoms, excife, 
or any revenue, and at the receipt of the exchequer; and 
as any of them are paid or lent into the cached ete the offi- 
gers there fhall caufe tallies to be levied and delivered to the 
payers or lenders, as if they had made fuch payments or 
loans in f{pecie. The inftalments on loans are paid into the 
receipt of the exchequer in exchequer bills, which are re- 
ceived again by the bank as cafh, either for the amount of 
dividends due, or in repayment of advances. When thefe 
bills are fold at a confiderable difcount, or any other circum- 
ftance indicates that too many of them are in circulation, it 
is ufual to fund a part of them, that is, to convert them 
into a permanent debt by offermg the holders of them {tock 
in lieu of their bills. This of late has been frequently done. 
The total amount of exchequer bills iffued for the public 
fervice between the 5th of January 1808 and the sth of Ja- 
nuary 1809, and not redeemed within that period, was 
39-735;200/, The unfunded debt in exchequer bills, out- 
ftanding on the 5th of January 1809, was 40,093,200/, 
The amount of exchequer bills iffued for the public fervice 
in Ireland, between the 5th of January 1808 andthe sth 
of January 1809, and not redeemed within that period, was 
§41,666/. 135. 4d. Ifany exchequer bills be loft, upon 
affidavit before a baron of the exchequer, and certificate 
fiom him, and fecuniy given to pay the fame if found, 
duplicates are to be made out ; and when bills are defaced 
new ones fhall be delivered. Forging of thefe bills, or 
of the indorfements on them, is felony. 

Excueguer, meffenger of the. See Mrssencer. 
Excueguer, Black Book of the, is a book under the 

keeping of the two chamberlains of the exchequer ; faid to 
have been compofed in 1175, by Gervaife of Tilbury, 
nephew of king Henry II. and divided into feveral chap- 
ters. 

Herein is contained a defcription of the court of Eng- 
land, as it then flood, its officers, their ranks, privileges, 
Wages, perquifites, powers, and jurifdi€tion ; and the re- 
venues of the crown, both in money, grain, and cattle. 
Here we find, that for one fhilling, as much bread might 
be bought as would ferve a hundred men a whole day; 
that the price for a fat bullock was only twelve hhillings, 
and a fheep four, &c. Larrey, p.i. p. 394. See alfo 
Domespay. 
EXCISE, an inland duty, or impofition, charged on com- 

_ modities of general confumption, and paid fometimes uponthe 
confumption of the commodity, or frequently upon the retail 
fale, which is the lait ftage before the coniumption. This 
mode of taxation was adopted among the Romans; for 
Auguttus, after the civil wars, introduced an excife, which, 
though very moderate, was general. It feldom exceeded one 
per cent. but it comprehended whatever was fold in the 
markets or by public auction, from the mott confiderable 
purchafes of lands and houfes, to thofe minute objeéts which 
can only derive a value from their infinite multitude and daily 
confumption. Such a tax, however, asit affeéts the body of 
the people, has ever been the occafion of clamour and dif- 
content. Auguftus was obliged to declare by a public edit, 
that the fupport of the army depended in a great meafure 
on the produce of the excife; and Tiberius diminifhed 
the excife to one-half, though the relief was of very fhort 
duration. It has been adopted, in more modern times, as 
Me moft economical mode of taxing the fubjet; the charges 
of laying, colleéting, and managin the excife duties being 
confiderably lefs in proportion than in other branches of 
the revenue. Befides, it renders the commodity cheaper to 
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the confumer than charging it with cuftoms to the fame 
amount would do, ecauls this tax is generally paid in a 
much later ftage of it. Neverthelefs, the rigour and arbitrary 
proceedings ak excifelavs feem hardly compatible with the 
teniper of a free nation. For the frauds that might be 
committed in this branch of the revenue, unlefs a ftri& 
watch is kept, makes it neceffary, wherever it is eftablifhed, 
to give the officers a power of entering and fearching the 
houfes of fuch as deal in excifeable commodities, at any hour 
of the day, and, in many cafes, of the night likewife. And 
the proceedings in cafe of tranfgreflions are fo f{ummary and 
fudden, that a man may be convicted in two days’ time in the 
penalty of many thoufand pounds by two commiflioners or 
juttices of the peace; to the total exclufion of the trial 
by jury, and difregard of the common law. Obnoxious as 
the excife duty l:as always been, it was firft tuggelted by 
the earl of Bedford, lord treafurer to king Charles L., but 
never actually introduced in that prince’s reign, Its original 
eftablifhment tcok place in the year 1643, when it was in- 
troduced, on the model of the Dutch prototype, by the long 
parliament after its rupture with the crown; and its pro- 
grefs has been gradual. It was at firft laid upon thofe 
perfons and commodities, where it was fuppofed the hardfhip 
would be leatt perceivable, viz. the makers and venders of 
beer, ale, cyder, and perry ; and though it originated with. 
the long parliament, the royalifts at Oxford foon followed 
the example of their brethren at Weftmintter, by impof-~ 
ing a fimilar duty; both parties, however, protefting 
that it should be continued no longer than to the end of the 
war, and then be utterly abolifhed. But the parliament 
at Weltmintter foon after impofed it on flefh, wine, tobacco, 
fugar, and fuch a multitude of other commodities, that it 
might be fairly denominated general. This was done in 
purfuance of the plan laid down by Mr. Pymme, who had 
heen intended for chancellor of the exchequer under the 
earl of Bedford, and who feems to have been the father of 
the excife. In his letter to fir John Hotham (30 May, 
1643) he intimates, ‘ that they had proceeded in the ex- 
cife to many particulars, and intended to go on farther; but 
that it would be neceflary to ufe the people to it by little 
and little.’” Having accuftomed the people to it for fome 
years, the fucceeding champions of liberty boldly and 
openly declared (Ord. 14th Auguft, 1649, ch. 50.) “ the 
impott of excife to be the moft eafy, and indifferent levy 
that could be laid upon the people ;’? and accordingly it 
was continued during the whole ufurpation. Upon the 
reftoration of king Charles II., as it had been long ef- 
tablifhed, and its produce was well known, fome part of it 
was given to the crown, in 12 Car. II., by way of purchafe 
for the feodal tenures and other oppreffive parts of the 
hereditary revenue. (See Revenue.) Notwithitanding 
its general unpopularity, it has been impofed on abundance 
of other commodities in the reigns of king William III. 
and of every fucceeding prince, towards fupporting the enor- 
mous expences occafioned by our wars on the continent, 
In the year 1732, the grofs produce of the excife-duty 
amounted to 2,964,617/. About this time fir Robert 
Walpole, being of opinion, that taxes on confumable com 
modities, to which every citizen contributes in proportion 
to his confumption, and which, being included in the price 
of the commodity, are infenfibly paid, conftituted the moft 
eligible mode of raifing the revenue neceflary for the public 
fervice, formed a project for the gradual abolition, not only 
of the taxes on land, houfes, and windows, but alfo of the 
cuftems, by the fubftitution of produétive excife duties, 
Fully apprized of the abufes and frauds to which the col- 
le&tion of the cuftoms was fubjeét, and which he had no 
hope of remedying, he thought that the {cheme of convert~ 
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ing the greater part of the cuftoms into dutics of excife, 
would be equally advantageous to government and to the 
fair trader ; and that the excife laws might be fo amielio- 
rated, that, notwithitanding the odium generally attached to 
them as arbitrary aud oppreffive, no jult ground of com- 
plaint fhould remain. With a view to the execution of this 
plan, he obtained a revival of the falt-duties, which had been 
repealed fome years before ; but upon propofing, in the fol- 
lowing year, to transfer the duties on wine and tobacco to 
the excife, “ faction,” fays Dr. Smith (Wealth of Nations, 
vol, ili, p..358.) * combined with the intereft of fmuggling 
merchants, raifed fo violent, though unjutt a clamour againtt 
that bill, that the miniiter thought proper to drop it.” 
The defeat of this fcheme was celebrated by geueral re- 
joicings, as a deliverance from the greatelt political danger. 

The feveral commodities now fubject to extife duties are 
ale, beer, cyder, perry, mum, metheglin, and mead; things 
fold by auGtion; bricks and tiles; candles; coaches and coach- 
makers; coffee, tea, chocolate, and cocoa-nuts; glafs; hops; 
leather; linen cloths, filks, cottons, and callicoes; malt; pa- 
per; plate; falt; foap; foirituous liquors; ftarch, hair- 
powder, and ftone-blue ; fweets ; tobacco and fnuff’; vine- 
gar and verjuice ; wine; and wire. See each of thefe articles, 

In the year 1787 the various rates of duty which had 
been impofed at different times were confolidated; and 
other regulations were alfo adopted, by which the produce 
of the revenue was augmented, and the expence of collecé- 
ing it materially reduced. 

By 24 Geo. II. c. 40, all fines, penalties, and forfeitures, 
impofed by this or any other act relating to thé duties of 
excife, fhall be fued for, levied, recovered, or mitigated by 
fuch ways and means as any fine, penalty, or forfeiture is or 
may be recovered or mitigated by any law or laws of excife, 
or in the courts at Weftmintter, and fhall be half to the king 
and half to him that fhall inform or fue:—that is to fay, if 
within the limits of the chief office in London, the offence 
fhall be determined by the commiffioners (or any three of 
them, 1 Geo. II. ft. 2.c. 16.) or, in cafe of appeals, by 
the commiffioners of appeals ; in all other places they fhall 
be heard and determined by any two or more juttices of the 
peace, refiding near the place where the offence was com- 
mitted, or forfeiture incurred ; and in cafe of negleé& or re- 
fufal of fuch juftices, for the {pace of fourteen days next 
after complaint made, and notice thereof given to the of- 
fender; then the fub-commiflioners may hear and deter- 
mine the fame ; and if the party find himfelf aggrieved by 
the judgment given by the faid fub-commifiioners, he may 
appeal to the next quarter-feffions, et la therein 
fhall be final. The faid commiffioners for appeals, and 
chief commiffioners for excife, and all juftices of the peace 
and fub-commiffioners aforefaid, are required, upon any 
complaint or information exhibited of any fuch forfeiture 
made or offence committed, to fummon the party accufed, 
and upon his appearance or contempt to proceed to the ex- 
amination of the faét, and on due proof thereof either by the 
voluntary confeffion of the party, or by the oath of one cre- 
dible witnefs, to give judgment or fentence, and to iffue 
warrants under their hands, for levying the fame on the 
goods and chattels of the offender, and to caufe fale to be 
made thereof, if not redeemed in (not lefs than four, nor 
more than eight days, 27 Geo. II. c. 20.) ; and for want of 
fufficient diftrefs, to imprifon the party offending till fatis- 
fa&tion be made. The juftices, commiflioners, or fub- 
commiffioners, refpetively, where they fhall fee caufe, 
may mitigate, compound, or leffen, the forfeiture, penalty,or 
fine ; fo as the fame be not made lefs than double the value of 
the duty of excife which -ought to have been paid, befides 
the reafonable cofts and charges of fuch officers, or others 

as were employed therein, to be to them allowed by the 
pied ooh s. (12 C, II. c. 24.) No appeal in any caufe of 
excile fhall be admitted, till the appellant hath depofited 
the fingle duty with the commifliovers or {abun 
and given fecurity to the commiffioners uf appeal, or juf- 
tices of the peace, where the caufe is to be finally adjudged, 
for fuch forfeiture as was adjudged againft him. (15 C. II; 
c. 13.) By the fame ftatute all differences and appeals 
about the excife fhall be heard in the proper county, and 
not elfewhere, and appeals within London and its limits, 
fhall be within two months after judgment, and notice given 
or left at the dwelling houfe of the party, in all other 
places in four months and not otherwife. 

By 43 Geo. III. c. 69, after fifth of July 1803, all duties,. 
allowances, bounties and drawbacks of excife, and other du- 
ties under the management of the commiffioners, granted by 
any act of parliament then in force, fhall- ceafe; except in 
cales relating to the recovery of arrears, or of any fine, &c. 
previoufly incurred. Provided that the a& fhall not extend 
to alter the duties upon malt, mum, cyder, and perry, grant- 
ed by 43 Geo. III. c. 3. or upon malt, tobacco, and fnuff, 
continued by 43 Geo. III. c. 4; (except as to the duties 
on tobacco licences, and on tobacco of Spain and Portu- 
gal): nor fhall the a&t extend to the countervailing duties _ 
on importation from Ireland, or the drawbacks payable on 
exportation thither, according to the ** A& of the Union;’” 
(except thofe in refpe& oF beer, ale, and wines, bricks 
and tyles, cyder and perry, hops, mead or metheglin, fpirits, 
vellum and parchment, gilt and filver wire, and gold and 
filver thread, lace or fringe.) And in lieu thereof fhall be 
raifed and collected upon the feveral goods, wares, merchan- 
dize, aad commodities, defcribed in fchedules annexed to 
the faid a&t, and for the fales by auétion, and upon licen- 
ces mentioned in one of thefe {chedules, the feveral fums 
and duties refpectively fet forth in the faid fchedules ; and 
that there be allowed in refpe& of goods, &c. for which any 
duty of excife is impofed, the feveral drawbacks of excife 
as fet forth'in another fchedule, and alfo all allowances di- 
rected to be made by any aétin force on the faid 1ft of July 
1803, except as herein altered. And by 43 Geo. III. 
c. 81. certain additional duties inferted inan annexed fche- 
dule are directed to be paid, and the drawbacks in another 
{chedule fhall be allowed ; to commence from July 5, 1803, 
where no date is inferted in the act, and the amount of the 
additional duties may be added to the price of articles con- 
tra¢ted for prior to the a&t. And the faid new duties fhall 
be raifed, levied, collected, confumed, paid, recovered, 
adjrdged, mitigated, and allowed, (except where alterede 
by thefe acts. or either ofthem) inthe like manner, and by © 
fuch means, ways, and methods as the former duties. And 
all conditions, regulations, rules, reftri€tions, and forfeit- 
ures; and every pain, penalty, fine, or forfeiture of any 
nature or kind whatfoever, for any offence againit any act 
of parliament then in force ; and the feveral claufes, powers, 
and directions therein. contained, (unlefs altered hereby, ) 
fhall extend to and be applied in the execution of thefe adis, 
in as fulland ample manner as if the fame were repeated and’ 
re-enacted in the body of thefe a&s,43 Geo. II]. c. 69. § 4. 
c. 81. § 3. And in all cafes where duties are impoled or 
drawbacks allowed by thefe a@s on any fpecific quantity of 
goods, the fame fhall apply after the fame rate to any lefs 
quantity. Id. } 

The excife duties of England are under the management’ 
of nine commiffioners, who fit in the general  Excife 
office,” having falaries of 1200/. a-year each, and they are 
obliged, by oath, to take no fee or reward, but from the 
king only. From thefe commiffioners there lies. an appeal! 
to five others, called: Commiffioners of Appeal” The 

commiffioners 



_ keepers ; 

EXCISE. 

- econmmiffioners of excife in Scotland are five in number, and 
have falaries of Goo/. per annum each. 

‘Vhe number of cfficers employed in this branch of the 
‘revenue is very great. Belide the commiflioners above- 
mentioned, and their fubordinate officers, as regilters, mef- 
-fengers, &c. there is an auditor of the excife, and an auditor 
of hides, with their clerks, &e. A comptroller of cath, 
and another of acconipts, with their clerks; a regifter ; 
fecretary ; folicitor ; receiver-general, with his clerks; 
clerk of fecurities; ftore-keeper; houfe-keeper; door- 

eneral accomptants, with their affiftants; ac- 
. comptant for fines, and two accomptants for the London 

* 

: 

_ ftituted under the hands and feals of the commiffioners, or 

brewery ; clerk of the bills of exchange; examiners; clerk 
for fupervifors diaries ; five general furveyors; general fur- 
veyors of diflillery ; and brandy ; examiners of the diftil- 

lery, of the brewery, and of foap and candles; furveyors of 
Lt of coaches, and plate licences; infpeCtor of f{pirituous 
iquors, licences, and coaches ; infpetors general of coffee, 

tea, &c. and of brewery through England and Wales. 
Befide which, there are in England and Wales, exclufive of 
the bills of mortality, withia which is the principal head of- 

fice of excife, to which all other offices in the kingdom are 
fubordinate and accountable, about fifty collectors, who go 
their refpeGtive rounds once in fix weeks: the province of a 

" colle&or comprehends feveral diltriGs, within each of which 
there is a {upervifor, under the infpeétion of the collector ; 
and each diftriG is parcelled out into out-rides and foot- 
walks, within each of which there is an inferior officer, con- 

- fub-commiffioners, in their refpedtive divifions, as neceflity 3 P : 2 
requires, and called gauger, or excifeman, under the in- 
4 {pection of the fupervifor, who every fix weeks draws out a 

diary of every day’s bulinefs, with remaks, and tranfmits it 
' to the chief officer. Every perfon, previous to his appoint- 
_ ment to the office of gauger, muft procure a certificate of 
his age, which muft be between 21 and 30; he muft under- 

and the four firft rules of arithmetic, ftate what bufinefs he 
5 th followed, and that he is not encumbered with debts, 
be of the communion of the church of England, and, if 
married, not have more than two children ; he muft nomi- 

two able perfons to be his fureties ; and the certificate, 
taining thefe particulars, and written by himfelf, muit be 

figned by the fupervifor of the diftrict where he lives, and 
_gesonpanid with an affidavit, that he has ufed no bribes 

for obtaining this office. He is then ordered for inftruction, 
under the care of an experienced officer, and to wait, under 

e denomination of an “ expeétant,”? till a vacancy hap- 
ns. Upon admiffion of officers of every kind relating to 

excife, the oaths of allegiance and fupremacy, and an 
ath of faithfulnefs in the execution of the particular office, 

mutt be taken, and the declaration againft tranfubftantiation 
_muft be fubfcribed. The officers of ‘excife are appointed, 
and may be difmiffed, replaced, or altered by the commil- 
fioners under their hands and feals ; their falaries are allowed 
i eftablifhed by the treafury: and by 1 William and 
Mary, c. 24. § 15. if it be proved by two witnefles that 
any officer has demanded or taken any money, or other re- 
ward whatever, except of the king, uch offender fhall for- 
feit his office. Officers of excife, taking a bribe, are liable 

9 a forfeiture of 10/. 15 Car. I]. cap. 11: and a perfon 
liable to excife duties offering them a bribe, &c. fhall for- 

it soo/, 11 Geo. cap.30. Officers meddling in elections 
fubjeét to a penalty of 10>/. and an incapacity of hold- 
any office under the king, 5 W. cap. 20. Ard an 

er, either of the excife or cuftoms, dealing in excifeable 
liquors, fhall forfeit 50/. and be incapable of any office in the 
Fevenue, 12 Geo. cap.28. The concealment of excileable 
goods is fubje& to a forfeiture of thofe goods, and treble 
? 

s 

value, 11 Geo, cap. 36. Any perfon obftructing an officet 
inthe execution of his duty, fhall forfeit ro/. 6 Geo. cap. 21. 
Aétions of affault upon any officer may be tried in any 
county, 9 Geo. II. c.35. And if any perfon fhall difturb 
or oppofe any excife officer in the execution of the powers 
and authorities by this a€t granted, or any or either of them, 
except where other penalties are by the a& provided, he 
fhall forfeit 200/, 42 Geo. III. c.38. And the fame pe- 
nalty is inflicted by 43 Geo. III. c. 81, in relation to that 
act. Officers of excife are empowered to fearch at ail times 
of the day, enter, warehoufes, &c. And if officers fufpect 
that excifeable goods are concealed in any place within the 
limits of the chief office of excife in London, upon oath by 
fuch officers before the commiffioners, or any two or more 
of them; or i fuch place be in any other part of Great 
Britain, on oath before one or more juttices of the county, 
&e. or fulpected place, fetting forth the ground of fuf- 
picion, the faid commiflioners, or the faid juitice or juftices 
may, by fpecial warrant, authorife fuch Wices by day or 
night (but if in the night, in prefence of a conttable or 
other peace officer) to enter into fuch place and to feize 
all fuch goods ; and if any perfon fhall obftru& any fuch 
officers fc authorifed, or any one ating in the execution of 
fuch warrant, he fhall forfeit 1oo/. 42.Geo, IIT. c. 93; 
The officers, in their permits for removing excifeable goods, — 
fhall exprefs as well the time for which they fhall be in force 
for removing fuch goods, as the time within which they 
fhall be received into itock by the perfon to whom they are 
fent ; and if not removed within the time limited (unavoid- 
able accidents excepted), or, in default of fuch removing, 
if the permit fhall not be returned to the officer who granted 
the fame, the perfon procuring the permit fhall forfeit treble 
value of the goods: and if not received into ftock, within 
the time limited, by the perfon to whom they were permitted 
to be fent, they fhall be deemed goods removed without a 
permit. 27 Geo. III. c.55. No writ fhall be fued out 
againit any officer of excife, or his affiftant, for any thing 
done in the execution of his office, until one calendar month’s 
notice fhall have been delivered to him, or left at his ufnal 
place of abode, clearly and explicitly containing the caufe of 
a¢tion, the name and place of abode of the perfon who is to 
bring fuch ation, and the name aud place of abode of his 
attorney or agent: and the officer may at any time within 
fuch month tender amends, and plead fuch tender in bar of 
the aétion ; and if, upon iffue joined, the jury fhall find the 
tender to have been fufficient, they fhall give a verdiét for 
the defendant ; but if the jury find that no amends, or fuch - 
as were not fufficient, were tendered, they fhall give a ver- 
di for the plaintiff, and fuch damages as they fhall think 
proper with cofts of fuit. 23 Geo. III. c. 70. If any a€tion 
fhall be brought againft an officer, &c. it fhall be brought 
within three months after the caufe of ation fhall arife, and 
not afterwards, and fhall be laid in the proper county ; and 
if the plaintiff fhall be nonfuited, or difcontinue, or if upon 
a verdict or demurrer judgment: fhall be given againft hiny 
the defendant fhall recover treble cofts. 

The additional duties, which the progrefs of the public 
expenditure has rendered it neceffary to impofe, have great 
ly increafed the produce of the excife, and rendered ‘it the 
moft important branch of the public revenue. The duties 
which it comprehends are divided into the permanent confo- 
lidated duties, the temporary war taxes, and the annual du- 
ties; the latter copfilt of the old annual malt duty, and of 
an additional malt duty, which, with fome duties on tobacco 
and fanff, and fome cuflom duties, have, fince the project 
for felling the land-tax, been granted annually in teu 
thereof, 

4.02 Aa 



EXCISE, 

An Account of the Grofs Aual Receipt in Money, Charges of Management, and T'axes repaid to Officers, Expe 
Temporary War Taxes, and Malts and Tobacco, Annual in Ey land, for the Year 

Exchequer, on each Article;—together with the Ba E alanee in the Has 

ewards to 

Grofs Charges an ond 
- : * . arges On " > . 

Articles. py Pa ie nee Setielf Spiriis, Taxes. Exports. Allowances: Bounties, 

3 * {| 45th and 47th 
Geo. UL, 

ere Ee ser ar) | SN fer te det 
= ES a 4 tL. «<Gieag. add . & : on fon ft, Se, tle oe sOa! he. 8, ae 

Auétions = 7 - 981,795 10 114} 1,624 S30} - ie 108 3 9 4 —— = me —~ + oe 

Beer - - - = | 2,958,224 3 114)202,052 16 21] - - - |11)140 2 G61/°43,355 12 1) = - - - = = 
Bricks and Tiles = - 291,243 11 Of 2,649 16 9] - = ‘= 119 6 3 1,917 9 i124) 
Candles - - 302,888 5°10 | 43,243 7 64! - - - | 2,632 1°61] 5,503.17 oO} 
Cocoa Nuts and Coffee - 139,888 Oo 1 7,184 15 3) - — 5L.37 6 78 15 0 / 
Cyder and Perry. - — - 54272) 2-8 96217 9| = - = 45 3 6} 5,248 4 $3 
Glafs - - - 428,307 19 53] 10,901 0 7] - a, 5 t= 474.19 4 | 81,303 14 11 
Hides and Skins > * 311,005),.8 8 | 29,2457 .8 1} =" (= (= 71,579 15 34 
Hops - A es ES 272,103..5 ‘OS} 5,206099) 128) a8) 72° si 
Licences = - - 313,471 10 24) 3,898 12 oh) = = - 291 13 - 
Malt, 3) <= = | ay573672 9d 98) a6 aaa fs cae Sona ‘ 
Metheslin or Mead - E13 | Gull ee as ay - - - 
Paper - - = 403,129 13 53) 7,742 16 9} = = te 705 12 10 | 18,198 15 
Printed Goods - + 712,945 1. 53] 19,0299 7,73) > = hi 640 19 61\401,889 11 0” 
Salt - - - ~ | 1,449,200 11 O4 23,596 11 ot) - oP a 15445 2 9] 42,943 8 o4/ 
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Vinegar - a = 41,013 2 102 390 811 - - = i ail - - - 
Wine - = - | 1,222,046 9 44) 40,227 13 a | - eres 960 4 74) 52,192 18 4 
Wire - - - 14,016 17 328 9 0 - - - 013 24)- 1,749 3 104 
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———_—————— 

Temporary War Taxes. 

Malt, per Aét 43 Geo. IH. 2 | 

Annual Duties. 
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|—— —-— ee een ee 
‘Total temporary war taxes £.| 6,399,611 17 93| 650 6 33) - - - 2 er a es aa 
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{ 
Total Annual Duties - £. 7,389 0 63] 3,288 19 9 

Totals Collected : 

Confolidated Duties = 
Temporary War Taxes - 
Annual Duties - BS 

16,310,432 12 53/523,718 § 41)38,462 15 o2)24.954 13 82/737,296 19 5 po,aee 13 105 3,019 2 
6,399,611 17 93 650 6 ai St a ae ae 2) See . . > eee 

3,904,742 17 14/123,660 13 B2) = ae 7,389 © 63} 3,288 19 92 rs 

Grand Fotal - é, {3 



EXCISE 

Allowances, Bounties, Penfions, Net Produce, and Paymente into the Exchequer, of the Excife Confolidated Duties, 
th January 1809 ; diftinguifhing the Grofs Receipt, Net Producé, and Net Payments into the 

iver-General, at the Commencement and Termination of the Year. 
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“The produce, &¢, of the excife duties in Scotland for the 

period above ftated appears from the following abftraét : 
: se d. 

Cath refting to be accounted for at 
sth of January, 1808 - - = - , a 

Grofs receipt from sth’ January, 
1808, to 5th January 180g « i 2,086,283 19 3% 

2,124,937 0 6 

Charges of management, exports, 
and allowances - 

Difburfements out of the net pro- dui tila ‘nels eONGA EY oe KE ihe ae 
Remitted to London = - ~ - 3,623,c00 O O 
Refting to be accounted for at sth 

Janltary; 186922 bs.) 2) 2 ee eae ta 

2,124,937 0 6 
The total payments out of the revenue of excife, under 

the authority of warrants from the barons of exchequer, to 
the recciver-general of crown rents and cafualties in Scot- 
land, from January 5, 1808, to January 5, 1809, are as 
follow : 

Salaries to the judges and officers of the Top ae ab 
three courts of feffion, juiticiary, and ex- 3 
chequer, and of the admiralty and com- epic ae: 
miffary courts - -. - 

Paid to thofe ou his majefty’s civil lift 
eftablifhment, not belonging to the tne f 225727 10 10% 
COUStEA Mayer 48 Td 

To Francis lord Napier, commiflioner 
to the general affembly of the church me's 2,000.79. 0 
Scotlands!) .relvorys 4 

To John Connel, procurator for the 
1,200 0 0 church of Scotland, to be diftributed by 

him among itinerant preachers - | - 
To A. Mundell, without account - 1,208 17 6 

Total ey = 279,297. Wy 3 

The total revenue of inland excife and licences, together 
with other fees received by revenue excife colleGtors in Ire- 
Jand, for one year, ending the 5th of January, 18cg, 
amounted to 1,659,838/. 8s. 94d. and the total payments 
for management, militia, bounties, &c. out of the grofs and 
net revenue of excife, during the fame period, amounted to 
531,910/. 95. 5d. If we add to the above fum 1,659,838/. 
8s. 9;d. the amount of the inland duties, viz. 429,824 /. 
11s. Ogd. the grofs produce will zmount to 2,089,662/. 19s. 
9id. and the amount of the net produce was 1,772,615 /. 
165. 22d. 

: EXCISION, in Surgery, is a word often ufed to fig- 
nify the operation of cutting any tumour, or any foreign 
fubftance, off, or out of, a part of the body. 
EXCITABILITY, in Dr. John Brown’s hypothelis, 

or the Brunonian hypothefis, as it has been called, is nearly 
fynonymous with the vital principle of medical writers in ge- 
neral, and fignifies that quality or property of living beings, 
on which the‘phenomena of life depend. - 

Life itfelf is, in the opinion of Brown, a forced flate, 
‘~arifing altogether from the aétion of certain agents, which 
he denominates exciting powers, upon the excitability ; for 
“death ‘enfues equally, whether the exciting powers are.with- 
drawn, or the excitability is loft. The exciting powers 

EXC 

confit of heat, air, food, drink, and other fubftances taken” 
into the ftomach, the blood, and the fluids fecreted from it ; 
as well as of certain funétions of the fyftem itfelf, fuch 
as mufcular exertion, fenfation, thought, and paffion or emo- 
tion, The effect of the exciting powers acting upon the 
excitability, is denominated exci/ement. 

This word “ excitability”’ is to be confidered asa general 
term, expreffive of the faéts afcertained by obfervation, but 
of the eflential nature of which we maft remain ignorant; 
asin the cafe of gravitation, &c. * We know not what ex- 
citability is,’ fays Dr. Brown, “ or in what manner it is 
affeéted by the exciting powers. But whatever it be, whe- 
thera quality or a fubftance, a certain portion is affigned 
to every being upon the commeacement of its living ftate.’? 
He obferves, however, that fuch expreffions as a determi- 
nate portion of excitability in each living being, the ex- 
hauttion, or the accumulation of excitability, are neceflarily 
borrowed from the qualities of material fubftances, in con- 
fequence of the poverty of language; and are not tobe re- 
ceived ina ftri&t and literal fenfe. 

Every power, then, that a¢tson the living frame, accord- 
ing to this doétrine, is ftimulant, or produces excitement 
by expending excitability ; whence “ it follows, that the 

_ whole phenomena of life, every {tate and degree of health 
and difeafe, are alfo owing to ftimulus, and no other caufe.’” 
By too great ftimulation weaknefs is induced, becaufe the 
excitability becomes defective ; this is faid to conftitute a 
ftate of indired debility ; when the exciting powers or fli- - 
mulauts are withheld or diminifhed, weaknefs is likewife 
induced, the excitability being accumulated, or in excefs ; 
and this is denominated a ftate of direc debility. (See Ds- 
Bitity.) For “ this mutual relation obtains betwixt exci- 
tability and excitement ; that the more weakly the powers 
have acted, or the lefs the ftimulus has been, the more 
abundant the excitability becomes ;—the more powerful the 
ftimulus, the excitability becomes the more exhaufted.”? It 
is only then, when a mean degree of ftimulus operates 
upon excitability at a medium, that perfect health is pro- 
duced: in illuftration of which a feale was drawn by 
Brown, (See Elements of Medicine, chap. iii. § 39. note) 
divided into 80 degrees of excitability oppofed inverfely to 
8o degrees of exciting power, at each end of which is death ; 
there being, in the one cafe, 80 degrees of excitability, and 
no exciting power ; and in the other, 80 degrees of ftimulus 
and no excitability ; whereas perfec health holds the middle 
ftation, where there are 40 degrees of ftimulus and of ex- 
citability refpe€tively. Good health, however, may be 
confidered to exift within a range of 30 or 40 degrees (15 
or 20 on each fide of the mean) in confequence of the con- 
ftant variation of ftimulus, to which man is expofed, in his 
food, drink, paflions of the mind, &c.; but every depar- 
ture from the mean of perfe&t health conftitutes a pre-dif- 
pofition to difeafes of direét or indirect debility, As life 
is entirely regulated by excitement, and the exciting powers 
have a ftimulating effe& only, Dr. Brown affirms, that * the 
notion of health and difeafe being different {tates is dif- 
proved ;”? the operation of the powers producing or re- 
moving each ftate being perfeétly identical : and efficacious 
remedies being {uch as oppofe deficient {timulus to exceflive 
excitement, and exceffive ftimulis to deficient excitement. 
Ina word, there are but ‘wo forms of difeafes ; and both 
are always preceded by pre-difpofition ; thofe which arife 
from exceflive excitement are called /fhenic (from Seve, 
Jrrength,) and thofe which originate from a deficient excite- — 

The dire&t tendency of this hypothefis, ment, a/thenic. 
therefore, was to reduce the art of medicine to the fimple 
regulation of ftimuli, or of the exciting powers ; it required 

us 
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EXCITABILITY. 

us only to ineréafe the quantity of ftimulation on the one 
hand, or to withdraw, or rather diminifh, the Rimuli on the 
other, as the excitement happened to be too great or too 
little, above or below the medium of the fcale of health. 

As this concife ftatement of a medical hypothefis, which 
has excited great attention and much controverfy, may, 
erhaps, be obfeure to thofe who are unaccuttomed to the 

ftudy of the phenomena of animal life, we fhall <ite an il- 
luftration of Brown’s fyftem, drawn up by one of his pupils 
from a familiar operation, by which a conception of his fun- 
damental principles may be facilitated. 

« Suppofe a fire to be made in a grate filled with a kind 
of fuel not very combuftible, and which could only be kept 
burning by means of a machine, containing feveral tubes, 
placed before it, and conftantly pouring ftreams of air into 

it. Suppofe alfoa pipe to be fixed in the back of the chim- 
ney, through which a conitant {upply of frefh fuel was gra- 
dually let down into the grate, to repair the watte occafion- 
ed by the flame, kept up by the air-machine. 

The grate will reprefent the human frame ; the fwel in it 
the matter of life (the excitability of Brown, and the fen/forial 
power of Darwin): the tube behind, fupplying frefh fuel, 
will denote the power of all living fyftems conftantly to 

regenerate or reproduce excitability; while the  air- 
machine, of feveral tubes, denotes the various /limuli, or 
exciting powers, applied to the excitability of the body ; 
and the flame, drawn forth in confequence of that applica- 

' tion, reprefents /ife, the product of the exciting powers 
_ acting upon excitability. g 

As Dr. Brown has defined /ife to be “ a forced ftate,”? it 
is fitly reprefented by a flame, forcibly drawn forth, from 

fuel little difpofed to combuition, by the conftant applica- 
_ tion of ftreams of air poured into it from the different tubes 
ofa machine. If fome of thefe tubes are fuppofed to con- 
vey pure, or oxygenous air, they will denote the higheft clafs 

_ of exciting powers, fuch as opium, mufk, camphor, fpirits, 
 wive, &c. (the diffufible ftimuli of Dr. Brown) which bring 
_ forth for a time a greater quantity of life than ufual, as the 
_ blowing in of pare air into a fire will temporarily draw forth 
an uncommon guantity of flame. If others of the tubes be 

“fuppofed to convey common or atmofpheric air, they will 
_reprefent the ordinary exciting powers, or ftimuli, applied to 
_the human frame, fuch as heat, light, air, food, drink. &c. ; 
while fuch as convey impure airs may be ufed to denote 
what have formerly been termed fedative powers, fuch as 
_poifons, contagious miafmata, foul air, &c. (Sedatives are 
_deemed by Brown ftimulants of a minor force.) 

The reader will now be at no lofs to underftand the 
. feeming paradox of the Brunonian fy{tem, that food, drink, 
and all the exciting powers applied to the body, though 
they Support life, yet they confume it ; for he will fee, that the 
application of thefe powers, though it brings forth /ife, 
yet at the fame time it waftes the excitability, or matter of lifes 
jelt as air blown into the fire brings forth more /fame, but 
watts oad intl or matter of fire. This is conformable to the 
common faying, “ the more a fpark is blown, the brighter 
it burns, and the fooner it is {pent”? A Roman poet has 
given us an excellent illuftration of the Brunonian fy{tem, 
when he fays, 

4“ Balnex, vina, Venus, confumunt corpora noltra ; 
Sed vitam faciunt balnea, vina, Venus.’ 

_ Wine, warmth, and love our vigour drain ; 
dh Yet wine, warmth, love our life fuftain.”’ 

Tt will be equally eafy to illuftrate the two kinds of debility, 
a dircét and indireé, which, according to Brown, are 

caufes of all difeafes; if the quantity of ftimulus, or excit- 
~ 

ing power, is proportioned to the quantity of excitability ;: 
that is, if no more excitement is drawn forth, than is equal 
to the quantity of excitability produced, the human frame 
will be in a itate of health; juft as the fire will be in a 
vigorous ftate, when no more air is blown in, than is fufficient 
to confume the frefh fupp?y of fuel, conftantly poured down 
by the tube behind. Ifa fufficient quantity of ftimulus is 
not applied, or air not blown in,.the excitability in the man, 
and the fuel in the fire, will accumulate, producing dire@ 
debility ; for the man will become weak, and the fire Jow. 
This, carried to a certain degree, will occafion death to the 
firit, and extinGtion to the laft. If again, an over propor- 
tion of ftimulus be applied, or too much air blown in, the - 
excitability will foon be wafted, and the matter of fuel almoft 
fpent : hence will arife indire@ debility, producing the fame > 
weaknefs in man, and lownefs in the fire as before, and 
equally terminating, when carried to a certain degree, in» 
death and extinétion.’’ 

The fimplicity of this doGtrine, contrafted with the 
complicated hypothefes of preceding phyficians, and its 
happy illuftration of fome of the phenomena of life, (which 
we have noticed under the word Dexsiuiry,) fpeedily 
obtained for it a number of profelytes, in the [chools of © 
medicine, wherever ic was introduced. A generalization fo» 
{weeping was, indeed, well calculated to arreft the atten- 
tion, and gratify the ardour of young minds ; and accord- 
ingly it was efpoufed with enthufiafm by the moft fanguine 
and fpeculative ftudents, and was debated and defended with 
a vehemence and intolerance of oppofition, almoft unknown: 
in fcientific difcuffions; and this not only at Edinburgh, . 
where the do&rine originated, but fucceflively in the dif- 
ferent univerfities of the continent to which it was carried. - 
To learn that there were but two forms of difeafe, and there- 
fore but two indications of cure, and two fets of remedies, 
was particularly gratifying to thofe who preferred indolent 
hypothefis to the labour of obfervation. It fuperfeded at 
once the praétice and maxims of the Hippocratic {chool of 
experience and unremitting inveftigation, and reduced_the 
art of medicine within the compafs of a nut-fhelly 

But, true as this dodtrine of excitement may be, in its: 
application to many of the phenomena of life, it is by nos 
means adequate to the explanation of the. whole, and efpe- 
cially of the caufes and remedies of numerous difeafes : it is, , 
moreover, inconfiftent with itfelf in fome points, and its 
advocates are not agreed in the interpretation of: thefe- 
difficulties. 

There is one inconfiftency fo grofs and obvious, in the > 
Brunonian doGtrine, that it is inconceivable how-the author 
could have been infenfible of it, or have perfevered in 
maintaining it. In the illuftration above quoted, a tube or 
chimney is provided, by which the fuel, or excitability, is. 
fuppofed to be conftantly replenifhed : but no fuch provifion 
is mentioned by Brown. He affirms that “ a certain 
portion of excitability is affigned to every being at the 
commencement of its exiftence, that the action of {timuli 
neceflarily exhautts it, and that life confiftsin the inceffant 
aétion of ftimuli upon this excitability ;”’ 7. e. in the inceffant - 
exhauftion of it. With this ftatement the notion of accu- 
mulated excitability (which is faid to conftitute dired 
debility) is altogether incompatible: non-confumption, or 

- rather dimimihed confumption, might preferve the excita- 
bility, but furely could never increafe it: though fomewhat- 
might be faved, nothing could be gained, by the abftraGtion.. 
of ftimuli; and on the re-application of the difcontinued 
ftimuli, the excitability fhould never be found increafed or 
accumulated, but fhould be ftationary at the point of inter- 
ruption; or, more correéUy {peaking, it mult wp be 

ound | 



EXC 

found fomewhat wafted, fince, while life remains, it muft be 
acted upon in fome degree ; while, on the other hand, every 
violent ftimulation fhould, upon the fame principle, rapidly 
waite, and haften the irrecoverable exhauilion of the powers 
of life. The propofition, then, that a determinate portion 
of excitability is affigned to every individual, being equally 
inconfiftent with the fubfequent theorems of the fyitem, and 
with matter of faét, has been either given up, or explained 
away, by the pfeudo-Brunonians of the prefent day. They 
admit that the excitability may be partially reftored or 
renewed by reft and food. But to make the hypothefis 
confiltent with common fenfe, it requires that the procefs of 
generating excitability be conftantly going ; for even during 
the moft profound fleep, ftimuli, or, in other words, exhauit- 
ing powers, are inceffantly applied, the ceffation of all 
excitement being fynonymous with death. 

Another incontiftence in the- hypothefis, fearcely lefs 
palpable, is the ftatement, that indired debility, which con- 
fits in exhauftion of the excitability from exceffive ftimula- 
tion, is to be cured, 7. ¢. the excitability is to be reflored, 
by a continuance of ftreng ftimuli; namely, by ftimuli 
« [ittle fhort of thofe which produced the over-excitement.” 
But, however managed, it is obvious from the hypothefis, 
that they muft exhauft excitability, if they a& at all; they 
mutt, therefore, wear out what remains of the excitability 
more and more, and ultimately exhauft the power. No at- 

tempts to explain away this incongruity of language can 
be confidered fuccefsful ; the allezed lofs of power in the 
ftimuli, in confequence of repetition, will only account for 
the lefs rapidity of the complete exhauftion; but exhauftion 
of excitability cannot be feparated from the notioa of ftimu- 
lation. 

In its application to the practice of medicine, as well as 
to the explanation of the action of many caufes of difeafe, 
the Brunonian fy{tem is marked by a grofs neglect or defi- 
ance of obfervation and experience. ‘The connections and 
dependencies of the different functions, the local derange- 
ments which take place in the different organs, and the cu- 
rative indications deduced from thefe, are altogether over- 
looked; and the variety cf phenomena which refult”~ from 
the fpecific operation of various agents on the animal eco- 
nomy, isequally negleGted, The-affertion that all powers, 
which influence the animal body, whether produétive or cu- 
rative of difeafe, are /limulant, is an abufe of language not 
often equalled by the framers of theories. here is not 
only not an identity in their a€tion ;—there is fearcely any 
thing in common. With regard to contagions,” to ufe 
the words of an intelligent critic, ‘* when we confider the 
regular and progreffive feries of aétions, induced by thefe 
on the fyftem ; when we have obferved that each contagion 
gives rife to a train of peculiar and charateriftic phenomena, 
defining the difeafe whence the contagion originated, and 
terminating often in the formation and feparation of a quan- 
tity of morbid matter, alone capable of propagating the 
fame difeafe in others, we cannot acknowledge that identity 
in the operation of the exciting powers, which the Bruno- 
nians contend for, In difeafes induced by contagions, in 
the {mall-pox, for example, or in lues venerea, we perceive 
fomething more than fimple excitement and unvaried ftimu- 
lation. Individuals of every defcription, whether predif- 
pofed to ithenia or afthenia, whether labouring under direct 
-or indire&t debility, may be infe€&ted ; and when the difeafe 

has taken place, it runs its courfe under every poflible modi- 
fication of the excitability, &c.’’? (See Edinburgh Med. 
and Surg. Journal, vol. i. p. 369.) And again, with refpeét 
to the agents of the Materia Medica, befides their action 
upon the excitability, or the degree of excitement and ex- 
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hauftion which they produce, there are various other peew- 
liarities in their mode of operation. They differ in the 
fucceflion of phenomena to which they give occafion; the 
intoxication produced by wine, opium, and fome other nar- 
cotics, cannot be imitated by aromatics, by the preparations 
of antimony or of mercury; nor the effeéts of thefe by 
narcotics: they differ in their power of fpecifically affeéting 
particular organs and funétions, as the ftomach, inteftines, 
kidnies, fkin, falivary glands, abforbent or vafcular fyftem, 
by emetics, purgatives, diuretics, fudorifics, mercury, di- 
gitalis, &c. They differ in their power of oppofing and in- 
ducing particular organic changes and morbid affe@tions of 
the fy item; as fyphilis and biliary difeafes are cured by mercu- 
rials, fcurvy by vegetable acids, and uric difeafes by alkalis: 
they differ in the durability of effeét or change produced ; 
as is obvibus by comparing the momentary and fleeting effeéts 
of the diffufible ftimuli, with the permanent excitement and 
vigour produced by tonics, as by cinchona and preparations 
of iron, by wholefome food and pure air.’’ Loo. cit. 

In fhort, it is obvious that the word ftimulant, as applied 
to all thefe various a€tions upon the living fyftem, no longer 
retains any definite meaning ; but produces a jargon which 
may be interpreted by each individual according to his own 
notions. In this refpeét, the theory poffeffes an univerfal 
fitnefs, like Bayes’ prologue, and will do for any practice 
that may be found moft expedient. Thus mercury will be 
confidered as the proper /fimu/ant for fyphilis, cmchona and 
arfenic for intermittents, citric acid for feurvy, and fo on ; 
for fortunately mankind have ftill good fenfe enough to ac- 
commodate their hypothefes to the refults of experience : 
hence we do not apprehend, that many of the moft implicit 
believers in this jargon would endanger their patients by ap- 
plying the fame remedies to typhus, gout, and dropfy, 
becaufe they ftand in the fame numerical portion of the 
feale ; or by treating phthifis, apoplexy, and the plague 
alike, becaufe they are claffed together in the fame way ! 

Notwithftanding its many imconfiftencies and defe&s, 
however, the Brunonian doétrine has had fome beneficial in- 
fluence on medical fcience, by inducing a particular atten- 
tion to the degree of excitement, which accompanies many 
difeafes, although it cannot be confidered as the caufe or 
effence of them. The regulation of the excitement often 
conftitutes the moft ufeful means of condu€ting thefe difeafes 
through their courfe to a fafe termination, by moderating 
fymptoms, and keeping aétion within due bounds on the 
one hand, or fupporting the languid forces of the fyftem 
onthe ofher. This is efpecially true with regard to conta- 
gious febrile difeafes. 

The doGrines of Brown are contained in the ‘ Elementa 
Medicine,” which were firft publithed in Latin, and after- 
wards tranflated by himfelf. After his death a revifed edi- 
tion of this tranflation was publified by Dr. Beddoes, in 
2 vols. 8vo. 1795 3; and another by the author’s fon, Dr. 
William Cullen Brown, in 3 vols. 8vo, in 1804. See 
Brown. : 
EXCITATION, (from the Latin excito, I excite,) 

denotes the a&t of awakening, of roufing, or of producing 
fome power or aétion ; thus we hear of the excitation of mo- 
tion, excitation of heat, excitation of paffions, &c. In na- 
tural philofophy this word is principally ufed in the fubjects 
of electricity and of heat; and of thefe two kinds of ex- 
citation the particulars are as follows. 

When a piece of amber, or of glafs, or of fulphur, or 
in fhort, of any other folid, called e/e@ric, or non-condudor, 
is obferved in common, it does not appear to have any par= 
ticular power; but if it be rubbed with a dry hand, or 
with fomething elfe, then after a few flrokes it will be f- 
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that it has acquired the eledtric virtue, fo that now it will 
attraét {mall bodies that are prefented to it, and it will 
alfo exhibit other electrical phenomena (for which fee the 
article Ecrrcrriciry.) In this cafe the electric power in 
the amber, or glafs, or fulphur, is faid to have been excited 
by the friGtiion of the hand or other body, which therefore 
is called the rudder ; for, previous to the friction, the amber, 
or fulphur, &c. fhewed no figns of electricity, that power 
being, asit were, dormant in it. 

Rubbing is the moft general, and upon the whole, the 
mott effe@ual method oF exciting electrics, but there are 
feveral other modes of excitation, and indeed hardly any 
action, or any motion, takes place among natural bodies, 
whichis not attended with the excitation of ele€tricity. In 

neral, however, the ele&tricity is not produced in quantity 
fufficient to affect our fenfes, without the aid of proper in- 
ftruments, and of courfe it paffes unnoticed. The principal 
caufes of the excitation of eleétricity are rubbing or friétion, 
heating and cooling, melting or coagulating, evaporation 
and condenfation, expanfion and contraétion, the mere juxta- 
pofition or contact of certain bodies, folution and effervef- 
cence, and laftly fome unknown aétion of the body in cer- 
tain aquatic animals. But thefe methods are not indifcri- 
minately applicable to all fubftances. They are confined 
within certain limits of application as well as of effect; and 

_of thefe particulars we fhall now give a regular ac- 
count. 

Rubbing, or fridion.—In the fcience of ele€tricity the 
various bodies of the earth are diltinguifhed into ele¢tric and 
conductors (fee Exrecrrics and Conpucrors;) and 
whenever two bodies are rubbed againft each other, unlefs 
they be both very good condudtors, fome eletricity is always 
produced ; that is, one of the bodies acquires the pofitive 
or vitreous, and the other acquires the negative or refinous 
ele€tricity ; for by this means one kind of eleGtricity cannot 
be produced without the other. The circumftance which, 

_ in the fuperficial manner of performing the experiment, 
makes it appear asif one kind only of electricity were pro- 
duced, is that the beft conduétor of the two bodies con- 
cerned, being not infulated, lofes its eleétricity as foon as 
it receives it ; but when both bodies are infulated, each of 
them will become eleétrified by the friction, one of them 
acquiring the pofitive, and the other the negative ele¢tri- 
city. Even two infulated perfe& conduétors, by the leaft 
contaé or friGtion againft each other, acquire a flight de- 
gree of eleGtricity; but of this hereafter. The friGtion 
which is required for this excitation of eleétricity is not 
that which can fcrape off or injure the furface, but a gentle 
prefiure progreffively applied with a pretty quick motion. 
The former hard kind of friction generates, heat, but little 
or no electricity. 

“ The very fame body, by changing the rubber, may be 
caufed to acquire either the pofitive or the negative kind of 
ele&tricity ; and the change is often produced by a re- 
markably flight alteration of circumi{tances, fuch as altering 
the direétion of the friction, increafing or diminifhing the 
temperature by a few degrees, andfoforth. The following 
table exhibits the principal cafes of this kind of change, viz. 
it thews what kind of rubber is required for exciting a given 
body pofitively, and what kind for exciting it, negatively, 
Thus it appears that fealing-wax acquires the pofitive electri- 
city when rubbed with a metallic body, and that it acquires 
the negative eleGtricity when rubbed with furs, leather, 

woollen cloth, &c. Thus alfo it fhews that baked wood is 
excited politively by filk, and negatively by flannel, 

Vor. XIII. 

Rubber. 

Fevery fubftance with which [dy ete 
it has hithe:to been rubbed. 

Subflance rubbed, Eledricity. 

The fur on the Es 
back of a cat. i Pofitive 

i Pofitive {Rais hitherto tried, 
excepting 

) Negative es 

] oatike {er oiled filk, fulphur, me- 
tals. 

Negative } 

J 

Woollen cloth, quills, wood, 

Pofitive 
‘Tourmalin. 

paper, fealing-wax, white- 
wax, the human hand. 

Hare’s fkin. f 

White filk. 

Smooth glafs. fur on the back of a 
cat, 

Rough glafs. 

Amber, air, viz. by blowing 
with the bellows upon it. 

Negative { Diamond, the human hand. 

Metals, filk, loadftone, leather, 
hand, paper, baked wood. 

Negative } Other finer furs. 

Pofitive 

Pofitive ‘ Black filk, metals, black cloth. 

Negative fs hand, hairs, weafel’s 
fkin. 

Pofitive { Sealing-wax. 

Black filk. Hare’s, weafel’s, and fervet’s 
Negative fkin, the load ftone, brafs, 

: filver, iron, the human hand. 

| Pofitive 
Sealing-wax. | 

{ Negative 
J 

{ Metals. 

Hare’s, weafel’s, and ferret’s 
fkin, the hand, leather, 
woollen cloth, paper. 

Pofitive f Silk. 
Baked wood. 

Negative { Flannel. 

When two eleGtric fubftances, equal in every refpect, are 
rubbed againtt each other, that fubftance which fuffers the 
greater degree of friction acquires the negative, and the 
other acquires the po/itive eleétricity. Thus, if a piece of 
filk, A, be drawn acrofs anether piece of filk, B, in every 
refpe& equal te A, fo that the furface of the whole piece, 
A, (viz. of one fide of it,) be fucceffively drawn over 
one part of the piece B, then A will acquire the poftive, 
and B the negative electricity. The reafon of this proba- 
bly is the greater degree of heat which the rubbed part of 
B acquires by the friction, it having been obferved by 

Bergman, that heat rather difpofes bodies to acquire the 
negative electricity. 

Glafs, when warmed a little, as about the temperature of 
110° of Fahrenheit’s {cale, may be excited more eafily and 
more powerfullythan at a lower temperature. A great part of 
this effect probably depends upon the glafs being lefs apt 
to attract moifture in that elevated temperature. 

Mr. Henly infulated feveral bodies, and in that flate 
rubbed them, one by one, againft his woollen garments, or 

againft filk, by which means they became electritied ; but 

he obferved very great irregularities in the effects which 
were 
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were produced by fubftances much allied to each other, or 
of the fame clafs. Thus, a guinea, a fix-pence, and a piece 
of tin, became negative ; a piece of copper, a fteel button, 
and a filver button, pofitive, at leaft when the cloth was 
warm 3 animal fubftances, excepting fhells, generally ac- 
quired the pofitive electricity ; vegetables became almolt 
always negative ; but the fmooth {kins of bears became 
pofitive ; common pebbles, marble, coal, and jet, acquired 
the negative eleGiricity ; gems and cryitals, the pofitive ; 
glazed wares and writing paper, the pofitive; tobacco 
pipe, elaftic gum, a tallow candle, oiled filk, Indian ink, 
and blue vitriol, (viz. fulphate of copper,) acquired the 
negative electricity. Other perfons have extended the lift 
confiderably farther, but it is ufelefs to fpecify the par- 
ticulars. 

The principal requifite in the fubje& of ele€tricity, is to 
determiie the proper conftruction of the rubber, and the 
method of employing it, fo as to excite the greateft pofli- 
ble power in a given eleéric. 

The beft rubber for a tube of fmooth elafs, Mr. Cavalla 
fays, (Treatife on Eie€tr.) is the rough fide of black oiled 
filk, efpecially whea a little amalgam has_ been rubbed upon 
it; but the beft rubber fora rough glafs tube, a ftick of 
baked wood, fealing-wax, or fulphur, is foft new flannel. 
The rubbers of common ele@rical machines, wherein a 
glafs globe, or cylinder, or circular plate is revolved, has 
been varied and improved progreflively. The more com- 
mon conftruétion confilts of nothing more than a filk 
cufhion ftuffed with hair, over which is placed a piece of 
Jeather, and upon this leather fome amalgam, (fee Amat- 
cAm for ele@rical purpofes,) is {pread fo as to adhere pretty 
faft to it. Some time ago it was cuftomary, (asd the prac- 
tice even at prefent is not entirely laid afide,) to make the 
rubber of red bafil fin ftuffed with hair; but the above- 
mentioned filk one, which was contrived by Dr. Nooth, is 
much preferable. If this filk cufhion, on account of adapt- 
ipg it to the furface of the glafs, is to be fixed upon a-me- 
tallic plate, then care fhould be taken to render the plate 
free from fharp points, edges or corners, and it fhould be 
concealed or covered over with the filk. In fhort, to con- 
firuG the rubber properly, it muft be made fo, that the 
fide of it which the furface of the glafs enters in whirling, 
may be as perfe€t a conduétor as can be*made, in order to 
furnifh an ample and ready fupply of eleétricity, and the 
oppofite part fhould be as much a non-conduétor as pofiible, 
in order that none of the eleétricity that has been accumu- 
lated upon the glafs may go back to the rubber. A piece 
of filk is generally fixed to the extremity of the leather 
which ftands againft the furface of the glafs.. The rubber 
of Mr.. Nairne’s ele&tvical machine (fee Evecrricat Afa- 
chine,) covfiits of filk only put over the leather cufhion, 
the piece of filk proje@ting a confiderable way beyond the 
cufhion, and very little amalgam is ufed with it : in truth po 
amalgam at all is put upon the rubber of this machine ; 
but whilit the clean rubber is on, and the cylinder is turn- 
ing, a piece of leather, with fome amalgam fpread upon 
it, is applied for a few feconds to the under part of the 
cylinder, by which means a fufficient number of particles 
of amalgam will fly along the furface of the glafs, from 
the leather to the rubber. 

The rubber fhould be fupported by a fpring, by which 
means it may eafily adapt itfelf to the inequalities of 
the furface of the glafs, which, with cylinders, often are 
very confiderable. It fhould likewife be infulated in 
whatever manner it may be moft convenient ; for whenever 
infulation is not wanted, a chain or wire may be occafionally 
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hung upon it, by which means it will communicate with 
the ground or with any other body at pleafure: when 
there is no poffibility of infulating the rubber, feveral of 
the moft interefting experiments in elediricity cannot be, 
performed with the machine. - 

Mr. Nicholfon made a great variety of experimenta; 
refpeGting this mode of excitation, which are deferibed. 
at large in the Philefephical Tranfaétions for the year, 
1789, and from thofe experiments he deduces the following 
inferences, 

«* Thofe experiments,” he fays, ** fhew that the office 
of the Glk is not merely to prevent the return of eleétri- 
city from the cylinder to the cufhion, but that it is the 
chief agent in the excitation, while the cufhion ferves only 
to fupply the ele€tricity, and perhaps increafe the preffure 
at the entering part. There likewife feems to be little 
reafon to doubt but that the difpofition of the ele&ricity 
to efcape from the furface of the cylinder, is not prevented 
by the interpofition of the filk, but by a compeafation 
after the manner of a charge, the filk being then as ftrongly 
negative asthe cylinder is pofitive; and, laftly,, that the 
line of light between the filk and the cufhion in weak exci- 
tations, does not confift of returning eleétricity, but of 
eleétricity which paffes to the cylinder, im confequence of 
its not having been fufficiently fupplied, during its coatac& - 
with the rubbing furface. 

“ When the excitation was very ftrong in a cylinder newly 
mounted, flafhes of light were feen te fly acrofs its infide, 
from the receiving furface to the furface im contaé with the 
cufhion, as indicated by the bruth figure. Thefe made 
the cylinder ring as if ftruck witha bundle of fmall twigs = 
they feem to have arifen from part of the ele€tricity of the 
cylinder taking the form of a charge. This appearance 
was obferved in a nine-inch, and a twelve-inch cylinder, 
and the property went off in a few weeks. Whence it 
appears to have been chiefly occafioned by the rarity of the 
internal air produced by handling, and probably reftored by 
gradual leaking of the cement.” Sy ob 
-In order to determine what takes place in the infide 

of the cylinder, Mr. Nicholfon under a feries of. expe-— 
riments with a plate machine, (fee Exectricat Machine,) 
and from their refult it appears, “ that no advantage is gained 
by rubbing both furfaces, but that a well-managed friGtion 
on one furface will accumulate as much elericity as the 
prefent methods of excitation feem capable of colleéting ; 
but that when the excitation is weak, on account of the 
eleGric matter not pafling with fufficient facility to the 
rubbed furface, the friction enables the oppofite furface to 
attra&t or receive it, and if it be fupplied, both furfaces 
will pafs off in the pofitive ftate, and either furface will 
give out more eleétricity than is really induced upon it, 
becaufe the ele€tricity of the oppofite furface forms a 
charge. It may be neceflary to obferve, that I am 
fpeaking of the faéts or effeéts produced by friGtion ; but 
how the rubbing furfaces a& upon each other to produce 
them, whether by attraction or otherwife, 1 do not here 
enquire.” 

From farther experiments with the cylinder, Mr. Nichol- 
fon deduced the following conclufions; “ the line, he fays, 
of light on a cylinder departing from a fimple cufbioa, 
confifts of returning ele@tricity. 2. The projeéting part of 
the cufhion compenfates the ele@ricity upon the cylinder, 
and by diminifhing its intenfity prevents its ftriking back 
in fuch large quantities as it would otherwife de. 3, That — 
if there were no ftch compenfation, very little of the ex- 
cited eleGtricity would be carried off; and, 4. That the 
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“€ompenfation is diminifhed, or the intenfity increafed, in 
an higher ratio than that of the diftance of the compen- 
fating fubltance ; becaufe if it were not, the electricity 
which has been carried off from an indefinitely {mall dif- 
tance, would never fly back from a greater diftance, and 
from the edge of light. 
© «TY hope the confiderable intenfity I fhall {peak of will 
be an apology for defcribing the manner in which I pro- 
duce it. I with the theory of this very obfcure procefs were 
better known; but no conje&ure of mine is worth men- 
tioning, ‘The method is as follows : 

« Clean the cylinder and wipe the filk. 
«¢ Greafe the cylinder by turning it againft a greafed 

leather tillit is uniformly obfcured. I ufe the tallow of 
a candle. 

« Yurn the cylinder till the filk flap has wiped off fo 
much of the greafe as to render it femi-tranfparent. 
~ © Put fome amaloam on a piece of leather, and fpread it 
well, fo that it may be uniformly bright. Apply this againtt 
the turning cylinder. ‘The friction will immediately in- 
creafe, and the leather muft not be removed until it ceafes 
to become greater. 

« Remove the leather, and the action of the machine will 
be very ftrong. 

«© My rubber confifts of the filk flap pafted to a leather, 
and the eufhion is prefled againft the filk by a flender fpi- 
yal fpring in the middle of its back. The cushion is loofely 
retained in a groove, and refts againft the {pring only in fuch 
® manner, that by a fort of libration upon it as a fulcrum, 
it adapts itfelf to all the irregularities of the cylinder, and 
never fails to touch in its whole length. There is no ad- 
juftment to vary the preflure, becaufe the preflure cannot 
be too {mall when the excitation is properly made. Indeed, 
the aéiual withdrawing of the cufhion to the diftance of 
one-tenth of an inch from the filk, will not materially 
affe&t a good excitation. 

« The amalgam is that of Dr. Higgins, compofed of zinc 
and mercury. If a little mercury be added to melted 
zinc, it renders it eafily pulverable, and more mercury may 
be added to the powder to make a very foft amalgam. It 
is 4pt to cryftallize by repofe, which feems in fome meafure 
to be preveited by triturating it with a {mall proportion 
of greafe: and it 1s always of advantage to triturate it be- 
fore ufing.” 

The following curious fa& may, perhaps, be referred to 
the action of friction.—If a ftick of fealing-wax be broken 
into two pieces, the fraétured parts, that is, thofe extremi- 
ties of the pieces which were contiguous to each other, 
will be found cleétrified, one of them pofitively, and the 
other negatively. 

Heating and cooling —The property of exhibiting electri- 
cal phenomena by means of heating and cooling, was frft 

_ obferved in a hard femi-pellucid foffil, known under the 
name of tourmalin (called a/chentrickker by the Dutch, 
from its property of attraéting afhes, &c. when laid near the 
fire. Linnzus, in his Flora Zeylonica, calls it /apis elericus.) 
This ftone, which generally is of a deep red or purple co- 
four, and feldom exceeds the fize of a {mall walnut, is com- 
mon in feveral parts of the Eaft Indies, and efpecially in the 
land of Ceylon. Tourmalins are alfo found in a great 

“Many other parts of the world, and often in pretty large 
mafles, but they are moftly opaque, and then they hardly 
ever fhew any peculiar electric properties, (See its mine- 
falogical characters under the article Tourmatin.) The 
a properties with refpeét to cleftricity are as fol- 

WS. 
1, The tourmalin, while kept in the fame degree of heat, 

' parts correfpond alfo in form, 

fhews no figns of electricity ; but it will become eleétrical 
by inereafing or diminifhing its heat, and ftronger in the 
latter than in the former circumftance. An exceedingly 
{mall variation of temperature is often fufficient to render 
it fenfibly electrical. 

2. The electricity of the tourmalin does not appear all 
over its furface, but only on two oppofite fides, which may 
be called its poles, and they are always in one right line 
with the centre of the ftone, and in the direétion of its ftrata; 
in which direction the flone is abfolutely opaque, though 
on the other femi-tranfparent. 

3. Whillt the tourmalin is heating; one of its fides (diftin- 
guithed by A) is eleCtrified plus, or pofitiyely, and the other 
fide B, minus ; but when it is cooling A is minus, and B is 
lus, 
4. If it be heated and fuffered to cool without either of 

its fides being touched, then A will appear pofitive, and B 
negative, all the time of its heating or cooling. 

5. If this ftone be excited by friction, like any other elec- 
tric, then each of its fides, or both at once, may be made 
pofitive. 

6. Ifthe tourmalin be heated or cooled upon fome other 
infulated body, that body will be found eleétrified as well 
as theftone ; and will be found poffefled of the elcétricity 
contrary to that which is acquired by that fide of the ftone 
which was laid upon it. 

7. The eleétricity of each fide, or of both, may be reverfed 
-by heating or cooling the tourmalin in conta&t with various 
fubftances; thus if it be cooled, or heated, in conta&t with 
the palm of the hand, that fide of it, which would have been 
politive if cooled in the open air, is now negative; and that 
which would have been negative is now politive. ; 

8. Ifa tourmalin be cut into feveral parts, each piece 
will have its pefitive and negative poles, correfpcnding to 
the pofitive and negative fides of the ftone frem which it 
was cut. 

9. Thefe properties of the tourmalin are alfo obfervable 
in vacuo, but not fo ftrongly as in the open air. 

~ 10. If this {tone be covered all over with fome eleGtric 
fubftance, as fealing-wax, oil, &c. it will in general fhew the 
fame appearances with this coating as without it. 

11. Mr. W. Canton obferved a very vivid light upon 
the tourmalin while heating in the dark; and this is 
fufficient to point out which end of the ftone is become 
pofitive, and which negative. Alfo, when the fture is 
{trongly excited, it emits very ftrong flafhes from the pofitive 
to the hegative end, in the dark. That ftone which is 
commonly called the * Brafilian emerald’? from its colour, 
but which in faét is a tourmalin, alfo emits the abovemen- 
tioned eleétrical light. 

12. Laftly, it is to be remarked that the power of the 
tourmalin is fometimes injured by the action of a flrong fire, 
at other times it is improved, and frequently it is not at all 
affeéted by it. The laws, however, of fuch uncertain effects, 
have not yet been inveftigated. 

Mott of the above-mentioned properties, which were firft 
obferved in the tourmalin, have been found to belong to 
fome other bodies; /.¢. there are fome other fubftances 
which have the ele€tric virtue excited in them by heating 
and cooling. It is to be obferved that fuch bodies are 
generally, if not always, in a cryftallized ftate ; alfo it has 
been remarked that the parts which exhibit the different 
ftates of electricity differ from each other with refpe& to 
their form, although they are fimilarly fitufated: while in 
thofe cryftals that are not eleétric, the fimilarly fituated 

If a cryftal, for inftance, 
confift of a prifm terminated at each extremity by a pyta- 
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mid, and thefe pyramids differ as to the kind of ele€tricit 
they are capable of acquiring, it will be found that they alfo 
differ in their form ; one confifting of a greater number of 
furfaces than the other ; and the part which has the greater 
number of faces acquires the pofitive eletricity ; the other 
the negative. Kidd’s Outlines of Miner. vol. 1, 

The Abbé Haiiy fays, that the eleétricity which is pro- 
duced by heat has been obferved in fix fpecies of mine- 
rals, viz. the tourmalin, the borated magnefia or boracite, 
the topaz, whether from Brazil, from Saxony, or from Si- 
beria, the mefotype of Haity, or zeolite, the prehnite, and 
the oxydated zinc, or eleGtrical calamine. See the nature 
of thefe minerals under the articles of their peculiar names, 
We are informed, however, that lately a gentleman, highly 
verfed in eleGtrical experiments, examined a vaft number of 
f{pecimens of the above-mentioned {ix minerals, and among’ 
them, (independent of the tourmalin,) he found two only that 
became ele¢trical by heating and cooling ; namely, the bora- 
cite and the oxydated zinc ; with refpect to a {pecimen of 
the latter, which had a pyramid at one end, and was trun- 
cated at the other end, he particularly obferved that whilit 
cooling, the pyramid became negative, and the truncated 
fide pofitive ; but whilft heating, the pyramid became pofi- 
tive, though flightly fe, and the truncated fide did not 
manifeft any fenfible degree of electricity. 

Melting or coagulating.—Melting or pouring a melted 
ele&tric fubftance into another, excites electricity in various 
inftances, and with peculiar phenomena. 

If fulphur be melted in an earthen veffel, and be left to 
cool upon conductors; then if taken out of the veffel, 
when cold, it will be found ftrongly eleétrical; but not 
at all fo, if it be left to cool upon eleétrics. 

If fulphur be melted in glafs yeffels, and afterwards left 
to cool, they will both acquire a {trong eleétricity, the 
fulphur negative, and the glafs pofitive, whether they be 
left te cool upon eleftrics or upon conductors ; however, 
they always acquire a ftronger power in the former cafe than 
in the latter ; anda ftronger fuill, if the glafs veffel is coated 
with metal. It is to be remarked, that the fulphur acquires 
no eleétricity till it begins to cool; its power increafes in 
proportion as it contracts, and is the ftrongeft when in the 
{late of greateft contraction ; but then the electricity of the 
glafs veffel is at the fame time the weakett. 

If melted fulphur be poured into a veflel of baked wood, 
it acquires the negative electricity, and the wood the pofitive ; 
but if it be poured into fulphur, or rough glafs, it does not 
acquire any fenfible degree of electricity. 

Melted fulphur poured into a metal cup, and there left to 
cool, fhews no figns of ele€tricity whilit remaining in the 
cup; but if feparated, they will then appear ftrorgly 
electrified, the fulphur pofitively, and the cup negatively. 
If the fulpburis replaced in the cup, every fign of electricity 
will vanifh, but, if whilft they are feparate the electricity of 
either of them is taken off, then, on being replaced, they 
will both appear poffeffed of that kind of eleétricity which 
had not been taken off. 

_ Melted wax, poured into glafs or wood, acquires the 
negative electricity, and leaves the glafs or wood paiitive. 
But fealing-wax poured.into fulphur acquires the pofitive 
electricity, and leaves. the fulphur negative. The wax- 
chandlers, in making their candles, often find it extremely 
difficult to prevent the attraGtion and adhefion of duft and 
other light bodies, in confequence of the eleCtrified ftate of 
the wax. ’ 

Chocolat: frefh from the mill, as it cools in the pans in 
which it is received, becomes ftrongly eleétrical, When turned 
out of the pans, it retains for fome time this. property, but 

foon lofes it by handling. Mr. Henly, who made thefe obe 
fervations upon chocolate, found that by melting it again in 
an iron ladle, and pouring it into the tin pans as at firlt, 
would for once or twice more renew its power; but when 
the mafs became very dry and powdery in the ladle, the ~ 
eleétricity could no longer be revived by fimple melting, 
However, he found that if in that ftate a little olive eil be 
added and mixed well with the chocolate in the ladle, then 
on pouring it into the tin pan as at firlt, the electric power 
will be found to be completely recovered. 

Evaporation and condenfation—It was Mr. Volta who 
firlt difcovered that the evaporation of water, and of moit 
other bodies either folid or fluid that can be converted into 
fmoke or vapour produced eleétricity, and not long after it 
was.difcovered that the condenfation of vapour alfo produced 
eleGtricity, but of the contrary kind. Thus when water 
is evaporated from an infulated veflel, that veffel remains 
eleétritied negatively, and if the vapour be received and con- 
denfed upon an infulated furface, that furface will acquire 
the pofitive ele&tricity. Thefe difcoyeries, befides their 
affording an eafy explanation of the origin of the eleGtricity 
in the ante fogs, &c. feem to point out a general law of 
nature ; namely, that the capacity of water or other fluids 
for holding the eleétric fluid, is increafed by the expanfion 
of thofe bodies into the form of vapour; and is diminifhed 
by the contrary operation, viz. by the contraétion of the 
vapour into the form of water. Therefore, in the firft cafe, 
by imbibing an additional quantity of eleétric fluid the va- 
pour would leave the bodies from which it departed in a 
negative ftate; and inthe fecond cafe, viz. in the converfion 
of vapour into water by giving out a quantity of electric 
fluid, would leave the bodies that touched it in a pofitive 
ftate. And this is analogous to what takes place with 
re{pet to caloric and vapour. 

The eafieft way of fhewing the produétion of negative 
eletricity by evaporation is, to place a metallic cup upon 
a delicate eleGtrometer, and to puta red-hot coal init ; then 
on pouring a few drops of water upon the coal, a fudden 
evaperation takes place, and the ele¢trometer opens with 
negative eleGiricity. In order to fhew the pofitive eleétricity 
which is produced by the condenfation of vapour, let a 
pretty long wire (viz. about a foot long) progeed from the 
top of the eleétrometer, and fix fome pieces of paper to the » 
farther end of the wire, then if the fteam of water which 
iffues out of the {pout of a boiling kettle be directed to- 
wards the paper, the fteam will be condenfed upon it, and 
the eletrometer will open with pofitive eleGtricity. 

The produétion of ele&tricity by evaporation is not, how- 
ever, always proportional to the quantity of evaporation ; 
for inftance, when water is evaporated from certain fub- 
ftances it produces a confiderable quantity of negative 
eleGricity, but when evaporated from gertain other fub- 
ftances, it produces little of it or none at all. Thus the 
flaking of quicklime produces a copious evaporation, but 
no electricity ; and fuch is likewife the cafe with a few other 
fubttances. 

All the experiments that were made, during fome years 
fubfequent to the original difcovery, fhewed, that if evapo 
ration produced any ele&ricity at all, this was of the nega- 
tive kind ; but at laft two remarkable exceptions from this” 
general rule were difcovered, viz. one by a learned profeflor. 
of the academy of Mantua, and the other by Mr. Cavallo; 
and thefe exceptions feem to point out a more intimate con- 
neétion between the eletric fluid and other bodies. é 

The firft of the above-mentioned gentlemen found that 
when water is evaporated by being poured over a red-hot 
piece of very ru/fy iron, it would leave the iron aad veflel upon 
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which it ftood ele&trified pofitively ; and the fame would be 
the cafe if the red-hot piece of rufty iron was thrown into 
the water: fuppofing that the latter is contained in an infu- 
Tated veffel. If the iron be clean and free from ruft, the 
electricity will be negative; if very rufty, the eleétricity 
will ‘be pofitive, and if partially rufty, it will acquire little 

~ or no electricity ; for in this laft cafe the negative eleétricity 
which arifes from the evaporation of water from over the 
clean part of the iron, is balanced by the pofitive ele&ri- 
city, which is produced by the evaporation from over the 
rutty part. In confequence of this, a rufty piece of iron 
will not ferve for more than one or two experiments, for, 
by rendering it red-hot, part of the ruft is fhaken off, and 
at laft it will a& like a piece of cleaniron. Gardenii Differt. 
de Eletrici Ignis Natura. § 84, 85, 86. 

The other exception (which was difcovered by Mr, Cae 
vallo, and is publifhed in the 4th edit. of his Treat. on El.) 
is fhewn by means of red-hot glafs. “* The various degrees,”’ 
Mr. C. fays, “‘of electric powers that are produced by the eva- 
poration of water from different fubftances induced me to 
diverfify the experiments as much as I *could, in order to 
difcover, if poflible, the reafon why thofe different effects 
took place when the evaporation feemed to be equally quick 
and copious. Amongtt other fubftances I tried glafs, and 
found that it generally produced little or no eleétricity. 
The water was fometimes poured upon the hot glafs, but 
in general the hot glafs was dropped into the infulated water 
which was contained in a tin cup. However, the difference 
of effet was found not to be occafioned by thofe two dif- 
ferent modes of proceeding. Having repeated this experi- 
ment a great many times, I at laft found that the effec 
depended upon the different nature of the glafs. If white 
and clean flint glafs be made red-hot, and in that ftate be 
dropped into the veffel of water, a quick evaporation will 
enfue, and the veffel is ele¢trified politively. If the flint 
glafs be not very clear, there will not be any eleCtricity ge- 
nerated by the evaporation. And, laftly, if the experiment 
be tried with glafs more impure, as that of which wine bot- 
tles are made, then the negative electricity will be pro- 
duced. 

‘¢ In performing this experiment, it is neceffary to take care 
that no pieces of coal adhere to the glafs, which will fre- 
quently happen when a piece of glafs is heated in a common 
fire ; for in that cafe negative ele¢tricity will be produced 
by the evaporation, though the beft flint glafs be ufed.”” 

Expanfion avd contradion.—The mere expanfion of parts 
produces eleétricity in various inftances; fuch as the difperfion 
of powders by projection or blowing ; and the eleCtrometer 
is affeGted by the fame. It is owing to this eleétrified ftate 
of the powders, that feveral curious phenomena are exhibited 
by them, which could not otherwife be explained. Thus 
the configurations which are produced by projecting pow- 
ders upon an eleG@rophorus, or upon any eletrified furface, 
are owing, in great meafure, to this caufe; thus alfo the 
duft upon the roads when properly attended to is often found 
to expand itfelf more than it apparently fhould, and to afflume 
peculiar movements, in confequence of its actual electrified 
ttate, which may be eafily difcovered by means of a very 
delicate ele&trometer. For further particulars refpeéting 
this kind of excitation, fee the article ELvectricar Experi- 

~- ments, and the defcription of Mr. Bennet’s gold-leaf electro- 
“meter, under the article ELecrrometer. Mr. Cavallo, in 

his Treatife on Electricity, gives the following dire¢tions for 
exciting powders. * Infulate,’” he fays, ‘a metal plate upon 
an eleétric ftand, and conneét with it a cork-ball eleétro- 
meter ; then the powder which is required to be tried, being 
held in a fpoon, or othershing, at about fix inches above 

the plate, isto be let fall gradually upon it. In this man- 
ner the ele&tricity acquired by the powder, being communi- 
cated to the metal plate, and to the eleétrometer, is ren- 

dered manifeft by the divergency of the threads; and its 
quality may be afcertained in the ufual manner.’” 

“Tt muft be obferved, that if the powder is of a con- 
duéting nature, like the amalgam of metals, or fand, &c. 
it mutt be held in fome electric fubftance, as a glafs phial, 
a plate of fealing-wax, or the like. Sometimes the {poon 
that holds the powder may be infulated; in which cafe, 
after the experiment, the {poon will be found poffeffed of 
the eleétricity contrary to that of «he powder.” 

It is, however, proper to remark with refpe& to this 
kind of excitation, that the produ&ion of the electricity 
is in fome meafure due to the friction; for in the act of 
pouriag any fubftance in powder from a plate, a veffel, &c. 
a degree of fri€tion between the latter and the former mutt 
neceflarily take place. 

Conta@, or juxtapofition.—T hat the mere conta& of two 
perfect condutors would generate, or excite ele€tricity, is 
a difcovery of a very late date. Mr. Cavallo feems to have 
been the firft who proved that by dropping a piece of 
metal upon another, a flight degree of eleGtricity was 
thereby produced. (See the 4th edition of his Treatife on 
Ele@ricity, publifhed in 1795, third vol. Experiments on 
Metallic Subftances.) Mr. Bennet alfo, independent of 
Mr. Cavallo’s experiments, feems to have a claim to this 
difcovery. The eleétricity thus produced was fo very 
flight, that it could only be difcovered by the niceft me- 
thods; but it was the forerunner of a moft aftonifhing dif- 
covery. In fhort Mr. Volta, by repeating the contaét of 
metallic fubftances, and at the fame time expofing them 
to the ation of a faline fubftance, produced a moit pow- 
erful electrical inftrument, which has opened a new field 
of ample and promifing afpe&, and has furnifhed the 
chemical philofopher with the moft aétive engine of de- 
compofition, 

This, and the other modes of excitation that have been 
mentioned fubfequent to it, viz. by means of folution, or 
effervefcence, and by the action of the animal body, cane 
not be well explained, nor thoroughly underftood, without 
a full, hiftorical, and circumftantial account of that new 
and admirable branch of eletricity, which is now com- 
monly called Galvanifm; but which in juitice ought 
rather to be called Voltai/m ; and as it would be ufelefs to 
fill this Cyclopedia with repetitions, we muft refer our 
readers to the articles of the two laft mentioned desiomina- 
tions, wherein thofe other modes of excitation are parti- 
cularly defcribed. 
Excitation of Heat —The temperature of bodies is raif-- 

ed either by the approach of a body hotter than themfelves, 
or by the extrication of heat from the bodies themfelves, 
oceafioned by fome particular action or difpofition. The 
former of thefe methods of elevating the temperature is 
a mere communication of heat ; tor that principle conti- 
nyally tends to difperfe itfelf among{t furrounding bodies, 
until they all acquire the fame degree of temperature. ‘The 
latter is called the excitation of heat, fince an elevation of 
temperature takes place among{t bodies which were not 
hotter thaa the furrounding bodies a fhort time before, 
Thus, when a perfon itands before a common fire,. heat is 
faid to be communicated to him, but with refpeét to the 
fire itfelf, the heat is faid to be excited, or produced by 
that particular decompofition of fuel which is called com- 
buftion, Thus alfo heat is excited by friction, by the 
mixture of water with fulphuric acid, and by a great many 

other 
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euliex means; but it is communicated by the rays of the 
un. 
The means by which various degrees of fenfible heat are 

produced and communicated, are not more than eight ; viz. 
1. Animal heat, or that power in animals which keeps them 
warm, and enables them to communicate heat to other bo- 
dies. 2. Compreffion. 3. FriGion, or percuffion of hard 
bodies. 4. Eleétricity. 5. Mixture. 6. Fermentation, or 
putrefaftion. 7. The fun’s rays; and, 8. The inflamima- 
tion of fuel. However, by excluding the confideration of 
the fun’s rays for reafons already afligned ; by comprehend- 
ing animal heat, fermentation, and inflammation under the 
general denomination of decompofition; and by referring 
the ation of eleétricity to fridion ; the various modes of 
exciting heat, which demand our confideration in the pre- 
fent article, may be reduced to four ; namely, compreflion, 
friction, mixture, and decompofition, and even this number 
may be diminifhed by two, fince, as it will appear in the 
fequel, both friétion and mixture may be comprehended 
under the head of compreffion ; for in thefe two cafes the 
excitation of heat feems to be occafioned by the compref- 
fion or concentration of the integrant parts. We fhall, 
however, for the fake of perfpicuity, treat diftin@ly of 
the above-mentioned four modes. 

The flattening or ftretching of metallic fubftances, whe- 
ther it be effected by means of the hammer, or fcrew 
preffes, or flattening mills, or wire drawing, or any other 
{uch like means, is conttantly attended with an excitation of 
heat, and a compreffion of the metallic fubftance. The 
former of thefe effe&ts is perceived by the feel, or, more 
accurately, by the thermometer; the latter by an increafe 
of {peciic gravity in the fubftance that has been operated 
upon. Not only the metals, but all other fubftances that 
are fufceptible of compreffion, fuch as wood, cotton, the 
aerial fluids, &c. are likewife heated by the fame means. 
On the other hand, water, hard ftones, and all fuch bodies 
as cannot be condenfed into a fmaller fpace, at leaft not in 
any confiderable degree, will not be heated by the above- 
mentioned means. 

The heat, which is thus excited, differs in degree ac- 
cording to the nature of the fubftance, the violence of the 
preflure, and the quicknefs of the operation ; thus a me- 
tallic fubftance, powerfully and quickly comprefled, becomes 
hotter than a piece of wood fimilarly treated, and hotter 
than if it were preffed gently or flowly ; for with a gentle 
preifure little heat is excited, and when the preffure is ap- 
plied flowly, the heat is diflipated nearly as fait as it is 
excited. 
A dexterous blackfmith, by giving a dozen or twenty 

forart ftrokes with a hammer, to the extremity of a flender 
iron rod upon an anvil, will render that extremity of the 
tod vifibly red-hot, even in the day light; and this is the 
way by which feveral blackfmiths light the fire of their 
forges when they go to work in the morning. With re- 
fpeé to this operation, Dr. Black, in his Leétures, remarks, 
that the fame extremity of the iron rod cannot be rendered 
red-hot a fecond time by hammering, unlefs it be firft an- 
nealed, er foftened in the fire. < On account,’’ he fays, 
*‘ of this and other faéts, I began to fufpect that malleability 
and dudility of metals depend on a certain quantity of 
Jatent heat exifting in them, which being extricated by 
hammering, the metals remain rigid, and require to be 
‘placed in the fire or annealed, in order to recover that 

tent heat.’ 
A mixture of oxygen and hydrogen gafes, if comprefled, 

takes fire, and explodes with great violence. The mecha- 
nical condenfation of vapour, and of all the aerial fluids, 

is attended with a confiderable elevation of temperature, 
The condenfation of common air excites a confiderable de- 
gree of heat, and, when quickly performed, it fires a va- 
riety of combuftibles, fuch as cotton, charcoal previoufly 
warmed, tinder, &c. ; and upon this principle a curious iu- 
ftrument_has of late been contrived, by which a candle or 
fire may be lighted. It is nothing more than a {mall fy- 
ringe, or little condenfer, about fix inches long, and not 
much above a quarter of an inch in diameter, (neering the, 
diameter of its cylindrical cavity.) It has a pilton, the rod 
of which comes out at one end, and a ftop-cock at the 
other end ; this ftop-cock is not perforated quite through, 
but only little more than half way, fo that its cavity may 
either be expofed to the external air, or it may be turned 
towards the cylindrical cavity of the fyringe. The opera- 
tion is performed in the following manner: the pilton is 
firft drawn out as far as the extremity of the fyringe, a 
little bit of amadue, (more commonly known by the name 
of German tinder,) is placed into the cavity of the ftop- 
cock, which is afterwards turned towards the cylindrical 
cavity of the fyringe ; this done, the pifton is pufhed in 
quickly and forcibly, with one {mart ftvoke, by which 
means the fudden condenfation of the air excites a degree 
of heat fufficient to fet fire to the tinder ; and in faét if the 
ftop-cock be turned outwardly immediately, after having 
puthed the pifton in, the tinder will be found burning, and 
a match may be lighted by it. F 

From a general confideration of the effe&ts of compref- 
fion, it appears that the caloric, or that principle te which, 
the efieGts of heat are attributed, is contained within the 
pores of other bodies, fomewhat like water in the cavities 
of a fponge, and that by comprefling the body, part of 
that caloric is difengaged, and becomes fenfible heat. Thus. 
when a mixture of oxygen and hydrogen gafes is quickly 
and forcibly condenfed, that operation forces the gafes to 
abandon a quantity of caloric, which becomes fenfible heat, 
and as it cannot be diffipated immediately, raifes their tem- 
perature toa degree fufiicient for their inflammation. This 
explanation is corroborated by the conyerfe of the above 
operation, viz. by expanfion ; for when gales are expanded, 
they abforb an additional quantity of heat, which does not 
raife their temperature. 

FriGiion is well known to excite heat, the degree of 
which differs in proportion to the nature of the bodies con- 
cerned, and the force which is employed. This effe& of 
fri€tion is fo commonly experienced, and fo generally ufed, 
as to require but little illuftration. Rubbing the hands 
againft each other, or againft any part of the body in 
order to excite heat, is a general praétice. Filing, turn 
ing, grinding, ftriking a piece of fteel againit a flint, the 
motion of the axles of wheels in their holes, &c. are 
common and well-known inftances of friGion, which excite 
heat. In thefe cafes the confideration of two remarkable 
circumftances forcibly lead us to conclude, that the heat 
is excited by the compreffion of the parts of the bodies 
concerned, One of the circumftances alluded to is, that 
compreffion is the neceflary confequence of friétion; the 
other is, that fuch fubftances as are not compreflible, or 
the compreffibility of which is next to nothing, cannot be 
heated by means of friGion. 

Thus Dr. Irvine fays, in his LeQures, “The moft violent 
agitation of fimple fluids, fuch as water or mercury, will 
not fenfibly affect the thermometer. Heat is produced by _ 
agitation on thofe fluids which are compound, and whofe _ 
{tate of exiftence is changed by the agitation ; fuch as milk, 
and the folution of certain falts in water.” 

It is afferted in Nicholfon’s Joprnal for June 1808, that 
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Dr. Jofeph Read found that by agitating water in a tin 
veffel, orin a glafs one fora few minutes, the temperature 
of that fluid was raifed about eight degrees, as it appeared 
from a thermometer left in it all that time, Weare, how- 
ever, ftrongly inclined to fufpe& that this apparent refult 
was owing to fome fallacy in the mode of conducting the 
experiment. 

Tt feems, therefore, moft probable, that friction pro- 
duces acompreffion, and that the caloric is expelled from 
the bodies concerned, fo as to become fenfible heat, in con- 
fequence of that compreffion. 

The greateft opponent to this hypothefis is count Rum- 
ford, who inftituted fome capital experiments, which are de- 
{cribed at large in the Philofophical Tranfa&tions, and in 
which he fueceeded to fet a quantity of water aétually a 
boiling by the friction of metal againft metal, In fhort, the 
metal fubmitted to friction wasencompaffed by water, and 
air was carefully excluded from the furfaces in motion; yet 
the water became hot, and was kept boiling a confiderable 
time. In this experiment the only obvious fource of caloric, 
from without, as the count imagines, was through the 

_ borer employed to produce the friftion ; ifit be true, that 
the water could not at the fameinitant be in the a@ of 
giving out and receiving heat. Mr. Wm. Henry (Tranf. 

_ of the Manchelter Society, vol. v. p. 2.) reafoning upon 
_ this experiment of count Rumford, fays, ‘I cannot admit 
- that the argument is demonftrative in proving the evolved 
caloric not to be derived from external fubftances ; for no 
abfurdity is implied in fuppofing that a body may be re- 
cziving caloric in one ftate, and giving it out in another.” 
“Thus thefe gentlemen feem to exclude the a¢tion of the 
compreffion between the metallic bodies, which is occa- 
fioned by the friction, and upon which the whole effect feems 
moft probably to depend. 

_ ~ With refpect to this excitation of heat by means of fric- 
tion, two ufeful practical confiderations naturally occur ; 
viz. to determine which kinds of fri€tion are capable of 
producing the greatet degree of heat, and in what manner 

_ the heat which arifes from the fri¢tion of the parts of ma- 
chinery in general, may be prevented. 

The produétion of heac, and of actual fire, by the fric- 
_tion of wood again{t wood, feems to be the firft that oceurs 
to the human being, fince the materials neceflary for it are 
to be met with every where, and do not require any pre- 
vious preparation, excepting a trifling adaptation of fhape. 
Yn fa& all rude nations that have auy notion of fire, light 

their fires by this means, For this purpofe, a piece of 
wood is laid flat nearly in an horizontal fituation, and ano- 
ther flender piece of wood is rubbed with one extremity 
backward and forward over the furface of the former, until 
“it excites heat enough to fet fire to the duft that has been 
abraded from the wood itfelf by the fri€tion, Otherwife a 
blunt pointed piece of wood is held perpendicularly over an 
horizontal piece, with its point in a little cavity on the 
furface of the latter, and is worked therein, like a drill, by 
rolling it between the hands of the operator, after the man- 
ner of a chocolate mill. Though this operation may at 
firft fight appear to be eafy and fimple, and though it be 
readily performed by the individuals of rude nations; yet 
certain it is that the practice of it is not eafily acquired ; and 
in fact there are very few perfons in Europe who are able to 
fucceed init. Profeffor Bartholdi fays, that the beft kinds 
of wood for this purpofe are, box. wood rubbed agaiu{t mul- 
berry, or laurel againit poplar, or againftivy. But the ule 
of this mode of exciting heat amongtt all civilized nations is 
sedega by the incomparably eafier, and much more 
‘efleftual method ,of ftriking a piece of tteelagainft the edge 

ofa filiceous ftone. In this operation {mall particles of the 
{teel are violently compreffed and f{craped off in an ignited 
flate, fo as to fire tinder, gun-powder, &c. The very 
common and general ufe of this method, for domettic con, 
veniency, for gun-locks, &c. renders any farther deferip- 
tions of it perfectly ufelefs. 
We have ventured to refer the excitation of heat by 

electricity, to fri€tion, in confideration that eleétricity does 
not excite any heat, unlefs it is atually pafling through 
bodies, which in fome meafure ob{truét its free paffage. 
But we mult refer the reader for the farther confidera- 
tion of this matter to the articles which relate to elec- 
tricity. 

It is a matter of great importance in mechanics to pre- 
vent, or, at lealt, to diminifh the heat which is excited by 
the friftion of the parts of machinery in general ; and for 
this purpofe the common prattice is to interpofe fomething 
of a lubricating quality between the contiguous parts of 
machines, viz. fomething which may hinder the too inti- 
mate contaé& of the parts, and whole particles are eafily 
feparated from each other. On various confiderations olive 
oil has been found fuperior to any thing elfe in metallic 
machinery, and efpecially in watch or clock-work, when 
fteel works in metal or in hard ftone. Where wood and 
metals work againft each other, hog’s lard, or mutton-fuet 
or fuch other fat or greafe, is moitly ufed ; and when wood 
works againft wood, then the powder of black lead is 
found to be the moft ufeful. 

The heat which is excited by the mixture of certain bodies, 
comes next under conlideration: the inftances of this kind 
are very numerous, and different degrees of heat may be ex- 
cited bythis means, as far as agtual inflammation. The follow. - 
ing are feleGted. If f{pirit of wine be mixed with water, the 
mixture will inftantly become hot enough to be perceived not 
only by means of the thermometer, but likewife by the 
mere application of the human hand. This heat will be 
gradually diffipated, fo that in a few minutes’ time that 
mixture will be found to have acquired the temperature of 
the furrounding bodies. On mixing a quantity of the 
ftrongeft fulphuric acid with an equal quantity of water, 
a degree of heat is excited which exceeds that of boiling 
water. If a mixture of nitric and fulphuric acids be 
poured upon an inflammable effential oil, fuch as oil of 
cloves, oil of turpentine, &c.; the latter is thereby fo 
heated as to burft out in flames. Water mixed with quick-. 
lime excites a confiderable degree of heat. There ts a 
kind of earth found in Derbythire, which is called d/ack- 
wad. If a quantity of this earth, as about half a pound 
or more of it, be fprinkled over with linfeed oil, and be 
then left undifturbed, and expofed to the air, about an 
hour after it will be found in a ftate of incandefcence, burn- 
ing fomewhat like fmall coal. 

In all the cafes of the excitation of heat by the mixture of 
fluids, two remarkable circumttances deferve particular con- 
fideration. One is that the heat will be excited only when: 
the Auids have a chemical aétion upon each other, fuch as 
between acids and water, {pirituous liquors and water, &c. ; 
whereas, if oi be mixed with water, or water with quick- 
filver, no heat will be excited, becaufe no real mixture will 
take place among thefe bodies. The other circum{tance 
is, that whenever heat is excited by the mixture of fluids, 
an incorporation, or a concentration of the fubftances is 
obferved ; for it is always attended with a diminution of 
bulk. Thus a pint of alcohol and a pint of water, mixed 
together, will meafure lefs than two pints. Thefe circum- 
flances feem to indicate, that the affinity, or the mutual 
attragtion of the particles of the bodies concerned, occa- 

fions 
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fions a kind of compreffion, in confequence of which a 
certain part of the caloric is forced out, and becomes fen- 
fible heat. 

The fourth caufe of the excitation of heat is decompo- 
fition ; and under this head we muft comprehend the origin 
of animal heat, fermentation, putrefaction, combuition, and 
all other proceffes in which the heat is manifeftly excited 
in confequence of the decompofition of compound bodies, 
But as thele proceffes will be found treated at large under 
the articles of their peculiar denominations ; we fhall here 
only add a few remarks on the heat which is produced by 
decompofitions in general, In fhort it feems that the caloric, 
like feveral other principles, enters more or lefs into the for- 
mation of compound bodies, and that in the decompofition 
of thefe bodies, where certain principles are fet at liberty, and 
other new combinations enfue, the caloric alfo undergoes its 
changes; viz. it is expelled from certain bodies, and is either 
fet entirely at liberty fo as to become fenfible heat, or is partial- 
ly reabforbed, in which latter cafe but little heat is manifefted. 
This liberation of caloric is fometimes effected flowly, as in 
the procefs of animal life, in fermentations, &c. or it proceeds 
fo quickly and abundantly, as to occafion aétual inflamma- 
tion. By the concurrence of various favourable circum- 
flances it happens, not unfrequently, that decompofi- 
tions and fpontaneous inflammations take place among bo- 
dies, which, in general, are not capable of producing fuch 
phenomena. Thus, vegetable fubftances that have under- 
gone torrefaction, being kept in facks of cloth in contact 
with the ambient air, as coffee, the meal of grain, French 
beans, &c. have fometimes been known to take fire. The 
like effect is alfo produced by the generation of fulphurated 
and phofphorated hydrogen gas. The caufe of fubterrane- 
ous fires and volcanoes has in great meafure been attri- 
buted to the decompofition of pyrites, or metallic fulphurets, 
buried in the interior of the earth. Thefe mafles of pyrites 
are déspmpofed by the contaét and concurrence of water and 
air; and the decompofition is always accompanied by a 

at extrication of caloric, and a difengagement of a very 
inflammable gas, called /ulphurated hydrogen gas. This gas 
is inflamed at an elevated temperature, and communicates 
the inflantmation to other combuftibles that may be at hand. 

With refpeé& to the heat which is produced in combuf- 
tions, feveral queftions of economical ufe may be afked, 
fuch as the determination of the cheapeft and moft economical 
mode of employing fuel, the method of preventing the 
diffipation of heat, &c. but thefe particulars will be found 
under the articles Firr, Furz, and Hear. 
EXCITEMENT, in Dr. Browne’s fyiten of Medicine, 

nearly fynonymous with life. See Exciraniiity. 
EXCLAMATION, or Ecruonests, in Rhetoric, a 

figure, wherein, by railing the voice, and ufing an interjeGion 
either exprefsly or underftood, we teflify an uncommon 
ardour, commotion, and paffion of mind; and exprefs 
the magnitude of the thing, or the importance of the oc- 
cafion. 

Such is, “ O heavens! O earth !’’ &c. fuch alfo is that 
of Cicero againft Cataline: “ O times! O manners! this 
the fenate knows, the conful fees—and yet he lives! Lives, 
faid I? nay, and comes into the fenate !’’ 

In Englith the interjeGions O! or oh} alas! or good 
God! are generally adjoined in an exclamation. In Latin 
they ufeO! heu! eheu! ah! wah! pro fuperi! pro fu- 
pertim. atque hominum fidem!’? Sometimes, however, the 
interjeGion is underftood, as, Woe is me! Miferam me! 
hoccine feculum ! 

Cicero ufes this figure to exprefs a variety of paflions. 
It often denotes refentment or indignation, Thus, after 

EXC 
his return from banifhment, he exclaims, (Pro Sext. e. 12.) 
* © mournful day to the Senate and all good men; eala~ 
mitous to the ftate, aflictive to me and my family; but 
glorious in the view of pofterity!”? At other times it is 
uled to exprefs difdain or contempt. Thus, {peaking of 
Pompey’s houfe, which was bought by Mark Antony, he 
fays, (Philipp. II. c. 12.) “ O confummate impudence! 
Dare you go within that houfe! Dare you enter the vene- 
rable threfhold, and fhew your audacious countenance to the 
tutelar deities which refide there?” It is no lefs adapted to 
exprefs grief. Thus, Cicero fays of Milo, (Pro Milone, 
fub fin.) ‘* O that happy country, which receive this 
man! ungrateful this, if it banifh him! miferable, if it 
lofe him!” It alfo ferves to exprefs admiration, as when 
Cicero, in compliment to Cefar, fays, (Pro Ligur. c.2.) “O 
admirable clemency! worthy of the createft praife, the higheft 
encomiums, and moft lafting monuments !”? It has its ufe 
alfo in ridicule and irony. ~ Thus Cicero, in his oration for 
Balbus, deriding his accufer, exclaims, “ O excellent inter- 
preter of the law! mafter of antiquity! correétor and 
amender of our conititution!”? The facred writers fome- 
times ufe it by way of intreaty or with, Pf. lv. 6., and at 
other times in exultation and triumph, fo St. Paul ex- 
claims, (1 Cor. xv. 25.) ‘¢ O death, where is thy fting ! 
O grave, where is thy victory !”? It is frequently joined, as 
in fine of the preceding inftances, with the figure “« Inter- 
rogation.”’? It generally follows the reprefentation of the 
thing which occafions it; though it is fometimes ufed to 
introduce it, and thus it ferves to prepare the mind by 
exciting its attention. 
EXCLUSION, the aét whereby a perfon or thing is 

excluded, i.e. fhut out or fet afide. A crown imports an 
exclufion from the papacy: he appointed a ftranger his. 
heir, in exclufion of his own relations. f 

Great efforts were made towards the clofe of the rei 
of king Charles II. to procure a bill cf exclution, for — 
fetting afide the duke of York, the king’s brother, on ac- 
count of his being a papift. See Crown. 

Exciusions, in Mathematics. The method of exclu- 
fions, is a way of coming at the folution of problems (in 
numerical cafes) by previoufly eje&ting, or excluding out 
of confideration, fuch numbers as are of no ufe in folving 
the queftion; whereby, of confequence, the procefs may 
be regularly and judicioufly abbreviated. 
EXCLUSIVE, is fometimes ufed adje€tively, for the 

force or power of excluding ; as, a patent carries with it an 
exclufive privilege. 

Sometimes it is alfo ufed adverbially ; as, he fent him all 
the Gazettes, from N° 195s to N° 300 exelufive ; #.c. all 
between thofe two numbers, which themfelves were ex 
cepted. 

Exc Lusive hg nee are thofe wherein the predicate 
fo agrees with the fubjeét, as to agree with no other. See 
Proposition. J. gr. Virtue alone makes nobility: no- 
thing elfe renders a man. truly noble. es 
EXCGCARIA, in Botany, froma exceco, ta deprive 6, 

JSght, becaufe, according to Rumphius, the failors who fi 
landed on the iflands oF the Eait Indies, where this tree* 
grows, were greatly incommoded, and fometimes even en- 
tirely blinded, by the acrid juice which f{pirted forth, as they” 
felled the wood for burning. Linn. Gen. 515. Schreb. 677. 
Juff. 390. Gaertn. t. 108. Clafs and order, Diacia Tri-- 
andria. Nat. Ord. Tricocca, Linn. Euphorbia, Juff. 

Gen. Ch. Male, Ca/. Catkin cylindrical, covered with” 
florets. Cor.none. Stam. Filaments three, thread-fhaped5~ 
anthers roundifh. Female, Ca/. Catkin as in the 
Cor. none. Pi/?, Germen fuperior, roundith, fomewhat tri-- 

angular; 



hes 
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angular; ftyles three; ftigmas fimple. — Peric. Capfule 
‘three-lobed, {mooth, of three valves, each marked with a 
furrow, and three cells. Seeds folitary, f{mooth. 

Ei. Ch. Male, Catkin naked. Perianth none. Corolla 
none. Female as in the male. Styles three. Capfule 
three-lobed. Seeds folitary. 

E. Agallocha. Linn, Sp. Pl 1451. (Arber exceecans ; 
Rumph. Amb. v. 2. 237. t. 79,80.) Native of rocky, dry, 
and fandy places about the coaft in Amboina and other Eatt 
Indian iflands, flowering in January and February, as well 
as occafionally at other feafons. It forms a crooked inele- 
ant tree. The /eaves are alternate, elliptical, bluntifh, 
mooth, more or lefs waved or bluntly crenate. Carkins 

cylindrical, lateral. Cap/ules the fize of a pea. The acrid 
milk with which the tree abounds, caufes the inhabitants of 
‘the countries where it grows to hold it in abhorrence; but 
Rumpbhius fays it is chiefly dangerous to the eyes. The bark, 
as well as the milk, are ufed in medicine, being powerfully 
purgative. There feems to be no propriety in applying the 
Greek name ayxadcxov, from Diofcorides, to this tree. 
How far the Cammetti, Rheede Hort. Malab. v. 5. 89. 

t. 45, is a diltin& fpecies from the above, we have not ma- 
terials to decide. Its /eaves are more pointed and lefs dif- 
‘tin€tly waved. 
coaft of Coromandel, in low ground, overflowed during the 
rainy feafon, which does not agree with what Rumphius re- 
lates of the foregoing. 

Loureiro defcribes what is probably another {pecies, by the 
name of E. cochinchinenjis, in p. 612. of his Flora Cochinch, 
This, he fays, has beautiful fhining /eaves, red underneath, 
for the fake of which it is cultivated as an ornamental fhrub. 
Its qualities are aftringent and glutinous, nor did he ever 
hear of its being hurtful to the eyes. 
_ EXCOMMUNICATION, an anathema, or ecclefiafti- 
cal cenfure, and punifhment ; whereby a heretic is cut off 

_ from the fociety of the faithful, er an obftinate finner from 
the communion of the church, and the participation of the 
facraments. ; 

This cenfure of excommunication was originally inftituted 
for preferving the purity of the church; but ambitious ec- 
clefiaftics converted it by degrees into an engine for pro- 
moting their own power, and inflicted it on the moft fri- 
volous occafions. 

The power of excommunication properly belongs to the 
bifhop ; but he may delegate it to any grave prieft, with 
the chancellor. 

_ Every excommunication fhould be preceded by three 
public admonitions, two days at leaft diftant from each 
other; but this is to be underftood of excommunications 
impofed by the ecclefiaftical judge; for thofe impofed by 
the law are incurred to all intents and purpofes the moment 
the action is committed. 

_ Thefe latter are called excommunications by the canon, or 
late fententia ; and are fo very numerous, that it would be 
difficult even for the beft canonifts to give an exact lilt of 
them; there are fifty in the Clementines; twenty in the 
bull Cena Domini, &c. Wilkins’s Mag. Brit. Conc. vol, iv. 
?p- 664. Rebuffe, on the Concordat, reckons up fixty 
penalties accruing upon excommunication. 

_ Excommunication is founded ona natural right which 
all focieties have, of excluding out of their body fuch as 
violate the laws thereof. 

_ Excommunication is either major or aiinor, i.e. greater 
or /efs; the firft, which is that underftood when we fay, 
mply, excommunication feparates, or cuts off, the delin- 

quent, not only from the facraments, but frem all commu- 
nion and fellowfhip with other Chriftians. The fecond, 

Vor. XIII. 

Koenig gathered it by the fea fide on the 
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or leffer, only excludes from the partic’pation of the fa- 
craments. 

The greater excommunication, called alfo ab homine, is 
when a prelate, or his deputy, excommunicates any man pers 
fonally, and interdi¢ts him all fociety with the faithful, all 
ufe of facraments, &c. 

In the ancient church, the fentences of the greater ex- 
communication were folemnly promulged four times in the 
year, with candles lighted, belis tolling, the crofs, and other 
folemnities. 

The leffer excommunication is incurred pleno jure, by 
having any communication with a perfon excommunicated 
in the greater excommunication. And this too imports a 
privation of communion, but not an interdi&tion from enter- 
ing the churclf, or having commerce with the faithful. 

Anciently, the excommunicated were obliged to procure 
abfolution from their bifhop, and make fatisfaétion to the 
church in forty days’ time; otherwife they were compelled 
to it by the fecular judge, by a feizure of their effets, im- 
prifonment of their perfons, &c. (See Excommunt- 
caro Capiendo.) In France they were allowed a whole 
year. 

By an edi& of St. Louis, in the year 1228, vaffals, te- 
nants, &c. were difpenfed, or freed from the oath of fidelity, 
homage, &c. they had taken to their lords, or fuperiors, 
when excommunicate, till they had made their fubmiffion. 

In Spain, to this day, a perfon who is not abfolved from 
his excommunication in a year’s time is deemed a heretic. 
There was atime, when the people were fully convinced, 
that the bodies of excommunicated perfons, unlefs they 
were firlt abfolved, would not rot, but remain entire for 
feveral ages, a horrible fpe€tacle to polterity! as is attefted 
by Matthew Paris, and other writers. And the Greeks are 
{till of the opinion, and affirm, they have many proofs 
thereof, as is fhewn by Du-Canige, from the teftimony of a 
vait number of authors. 

By the laws, an excommunicated perfon was not to be 
buried, but the body flung into a pit, or cevered with a hea 
of ftones; which were called imblocare corpus. And by the 
rubric, in the Book of Common Prayer, the burial office 
fhall not_be read for any that die excommunicated. See 
Funerat, &c. 

In the ancient church, there were diverfe degrees of ex 
communication. In effeét, excommunication did not always 
import an interdiftion of the facraments; but frequently, 
a feparation, or kind of fchifin, between the feveral churches, 
or a fufpenfion of fpiritual communication between the 
bifhops. But afterwards the occaficns of excommunica- 
tions growing more frequent, they began to ufe it with lefs 
circum{peétion and refervednefs. 

In the ninth century the ecclefiafties were contiaually 
making ufe of this {piritual weapon, to repel any violences 
er affronts offered them ; and time and familiarity rendering 
offenders more and more obdurate, they proceeded, by de- 
grees, to rigours unknown to antiquity ; as the excommu-+ 
nicating of whole familics, or provinces; prohibiting the 
exercife of all religion therein; and even accompanying 
the excommunications with horrible ceremonies, and direful 
imprecations, 

In the tenth and cleventh centuries, the feverity againft 
the excommunicated was carried to its higheft pitch : no- 
body might come near them, not ‘even their own wives, 
children, or fervants ; they forfeited all their natural legal 
ob ie and privileges, and were excluded from all kinds of 
offices. ‘Chus was an excommunicated king reduced to the 
condition of a private man. By thus flretching the power 
of the church to extravagance, they rendered it contempti- 

4 a bles, 
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ble.” Gregoty VII. tempered it a little; exempting the 
wives and children of excommunicated perfons from incur- 

ring excommunication by holding converfation with their 
hufbands and parents. 

To render the excommunicated flill more odious, the 

prieft was obliged to ftop, and break off divine fervice, if an 

excommunicated perfon entered the church; nothing of 

which averfion is any where difcovered in the practice of the 
primitive church. At prefent we have but little of the 
terror or refpeét of our forefathers for excommunication ; and 

it is even judged, asd proclaimed, an abufe, whenever 

impertinently employed. é 
The form of excommunication in the Romifh church, as 

related by Fevret, is to take lighted torches, throw them 

on the ground with curfes and anathemas, aiid trample them 

out under-foot to the ringing of the bells. 
«« Aucioritate Dei Patris omnipotentis, et Filii, et Spiritus 

Sani, et beate Dei genetricis Mariz, omniumque fanéto- 

rum, excommunicamus, anathematizamus, et a limitibus 

{ane matris ecclefie fequeftramus illos malefaétores, N. 

confentaneos quoque et participes ; et nifi refipuerint, et ad 

fatisfaGtionem venerint, fic extinguetur lucerna eorum ante 

viventem in fecula feculorum. Fiat: Amen: Amen: 

Amen.” Ex Emendat. Leg. Will. Conquett. 
We have now none of this folly ; the fentence is gravely 

read, and the perfon remains excommunicated without far- 

ther ceremony. See the form of excommunication of the 

Englifh church in Concilia M. Brit. et Hib. vol. iv. p. 663; 

c 
Petrus Blefenfis affures us, that in England it was anci- 

ently the practice only to excommunicate fuch as had killed 

an ecclefiaftic ; whereas they were put to death who had 

killed a layman. But the reafon was, they held excommu- 

nication a greater punifhment than death. 
The cavfes with us are contempt of the bifhop’s court, 

herefy, negle&t of coming to church, and of receiving the 

facrament, incontinency, adultery, fimony, &c. ; 

But if the judge of any fpiritual court excommunicates a 

man for a caufe of which he hath not the legal cognizance, 

the patty may have an action againft him at common law, 

and he is alfo liable to be indiéted at the fuit of the king. 

(2 Inft. 623.) With usby the common law an excommuni- 

cated perfon is difabled to do any adi, that is required to be 

done by one that is “ probus et legalis homo.” He can- 

not ferve on juries, cannot be a witnefs in any court, and 

cannot bring an action, either real or perfonal, to recover 

Jands or money due to him. (Litt. § 200.) Befides, if, 

within 40 days after the fentence has been publithed tn the 

church, the offender does not fubmit and abide by the fen- 

tence of the fpiritual court, the bifhop may certify fuch 

contempt to the king in chancery ; upon which there iffues 

out a writ De Excommun:cATo capiendo ; which fee. 

We have inftances of bifhops, who have pronounced for- 

mal excommunications againft caterpillars, and other infe&is, 

after a formal juridical procefs againft them, wherein thofe 

animals were allowed an advocate, and proétor to defend 

their caufe. See Exorcism. 
Fevret relates divers inftances of fuch excommunications 

againit rats, mice, and other animals, for infefting a country. 

See the form of thefe excommunications in that author, 

Tyajté de P Albus. 
In the ancient church’ there were two different kinds of 

excommunications in ufe; the one called medicinal, whereby 

perfons convicted of a crime by: their own confeffion, were 

removed from communion; the other,. called mortal, was 

fulminated againft rebels, who perfifted obftinately in their 
errors and impieties. 
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The power of excommunicating was lodged in the whole 
church in general ; that is, the bifhops and priefts had the 
adminiftration thereof by and with the confent of the people,. 
which was practifed evenin St. Cyprian’stime. But after- 
wards they ceafed to confult the people about the matter ; 
the bifhop and clergy arrogated the whole power to them- 
felves. Recourfe, however, might ftill be had to the fynod 
of the province, to judge of the validity of an excommunica- 
tion. 

Excommunicarion was allo praétifed among the Jews, 
who ufed to expel from their fynagogue fuch as had com- 
mitted any grievous crime. See the Gofpel according to 
St. John, ix. 22. xii. 42. xvi. 2. And Jofeph. Antig. Jud. 
lib. ix. cap. 22, and lib. xvi. cap. 2. ; 

The Effeni, when excommunicated, durft not fo much as 
receivé food at any perfon’s hand, for fear of violating their 
oath, but contented themfelves to live on herbs; infomuch 
that they frequently perifhed and died for want. See Jo- 
feph. de Bell. lib. ii. cap. 12. 

Godwyn, in his Mofes and Aaron, diftinguifhes three 
degrees, or kinds, of excommunication among the Jews, 

The firft he finds intimated in St. John ix. 22. The 
fecond in St. Paul Epift. 1 Cor. v. 5. And the third, in- 
the 1ft Ep. to Corinth. xvi. 22. See Nropvur.  » 

The rule of the Benedictines gives the name excommuni-- 
cation to the being excluded from the oratory, and the 
common table of the houfe in our inns of court called di/com-— 
moning. ‘Chis was the punifhment of fuch monks as came- 
too late. : 
Excommunicarron, ora being fecluded, or cut off from. 

a participation in the myfteries of religion, was alfo in ufe 
under paganifm. : ; 

Such as were thus excommunicated‘ were forbidden 
affiit or attend at the facrifices, or to enter within t 
temples ; and were afterwards deli | over to the demons 
and furies of hell, with certain imprecations ; which was. 
called among the Romans; diris devovere. See Execra>- 
TION. *. 

The Druids, among the ancient Britons and Gauls, like« 
wife made ufe of excommunication againft rebels; and in-- 
terdi€ted the communion of their mytteries to fuchas refufed* 
to acquiefce in their decifions; See Drurps. ; 

That this'is the true origin of the extenfive and horrid 
influence of the European and papal excommunication, will 
appear evident by the following paffage of Cefar, De Bello 
Gallico, lib. vi. cap. 13. ¢ Si qui aut privatus aut publicus- , 
Druidum decreto non ftetit, facrificiis interdicunt. Hac pena 
apud eos eft graviflima. Quibusita eft interdictum, in numero 
impiorum et {celeratorum habentur, ab iis omnes decedunt,. — 
aditum eorum fermonemque defugiunt, ne quid ex conta- 
gione incommodiaccipiant ; neque iis petentibus jus redditur, 
neque honos ullus communicatur.”? f 
EXCOMMUNICATO Capienpo, fo called from its 

effeGis, or Signifcavit, thus denominated from the bifhops”” 
certificate, a writ direted to the fheriff, for the apprehen-- 
fion of one who itands. obftinately excommunicated the- 
{pace of forty days. 

Such a one not feeking abfolution, hath, or may have,. 
his contempt certified into the chancery ;, whence this writ 
iffues for taking him up and imprifoning-him in the county 
gaol, without bail or mainprize, until he is reconciled to the” 
church, and fuch reconciliation is certified by the bifhop.. 
Excommunicato Delibzrando, is a writ dire&ted to the= 

under fheriff, for the delivery of an excommunicated perfon™ 
out of prifon ; upon certificate of the ordinary of his con+ 
formity to the ecclefiaitical jurifdiGion. F.N.B. 62, 
Excommunicaro Recipiendo, is a writ whereby perfons” 

excommunicated, — 
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excommunicated, being for their obftinacy committed to they fometimes get well under a courfe of mereury. This, 
prifon, and unlawfully delivered from thence before they however, is a very fallacious criterion of a difeafe being fy- 
ee. given fecurity to obey the authority of the church, are philitic; for mercury is a cure for numerous affections be- 
commanded to be fought for and laid up again, fides venereal ones, Some furgeons have doubted whether 
EXCORIATION, in Surgery. A part is faid to be there is any fuch thing as a really venereal exerefcence; 

excoriated, when it is deprived of its cuticle, by reafon and as far as our obfervations extend, all thofe warty 
of inflammation; the action of irritating neattery-or of fti- growths which arife about the anus and perineum, and are 
mulating fubttances, &c. applied to the fin. commonly reputed to be of a fyphilitic nature, may be cured 

| Very fuperficial ulcerations are, alfo, frequently denomi- upouthe fame principles as any other ordinary tumours, not 

nated excoriaticns. of a fpecific kind. 
Tu confequence of inattention to cleanlinefs, and not oc- Excrefceuces in general, not being original parts of the 

cafionally waihing away the febaceous fecretion, which body, are known to be weak in the vital power, and to be 
is naturally produced under the prepuce, the matter acquires mcapable of bearing the action of fuch ftimulating applica- 
‘an irritating acrid quality, brings on inflammation all tions as would not deitroy a part, which may be faid to 
round the corona elandis, followed by extenfive excoria- cuter into the natural compofition of the body. Hence it 
tions and fuppuration, ‘This fort of cafe is ferioufly an- 3, that {prinkling on warty excrefcences a powder, confift- 

_ noyitig tothe patient, on account of the violent itching, and ing of favin and ENO eemsy 10 equal proportions, generally 
F troublefome forenefs, which always attend the complaint. eflects acure. The {wellings are partly diminifhed by ab- 
The diforder has fometimes been named the fal/e gonorrhea, forption, and partly by floughing. -We have never feen 

and the patient is often rendered very uneafy im his mind by about the anus any excrefcences which could withftand this 
an apprehenfion of the affection being venereal. Indeed, ig- application, 

_ norant and carelefs praétitioners have occafionally miffaken But the plan which we particularly recommend to be 
mere excoriations for chancres, and, quite improperly, have adopted, when fuch excrefeences are large and numerous, as 
prefcribed a courfe of mercury. they frequently are, 1s to remove them at once with a knife, 

_ The proper treatment confifts in wafhirg away allthe ora pair of feiflars. When they grow from a narrow neck, 
acrid fecretion under the prepuce with fome foap-fuds; their deftruétion might be accomplifhed by tying them with 
injeCting under the fame part, four or five times a day, aligature. ‘he latter method, indeed, is often practifed by 
the faturnine lotion ; and keeping linen, wet with this ap- furgeons who are fearful of hemorrhage, or whofe patients 
plication, round the extremity of the penis. The excoria- have a remarkable dread of a cutting inftrument, everrin cafes 

tions, if very bad, are to be dreffed with the faturnine oint- ™ which the object could be fulfilled much more eafily, and 
ment. The prepuce, if much fwelled, and in a {tate of phy- with lefs pain, by means of excifion; that is to fay, inexamples 
mofis, fhould have two or three leeches put upon it; but in which the bale of the fwellings is rather broad. Indeed, 

the principal means of cure is attention to keeping the parts where the excrefcences are connected with the : fkin by a 
clean, and tenderly wafhed with plenty of foap once or Wideyoot, the mode of removing them with a ligature be- 
twice a day. Asin all other cafes of inflammation the comes exceedingly troublefome and p-inful ; for the pra@ti- 

_ bowels ought to be kept open. tioner is firft under the neceffity of introducing, through the 
_ Excoriation of the nipples is a moft diftrefling complaint. centre of their bafe, a needle armed with a double ligature. 
Tt is more common in-+he firft, than the fubfequent nutfings, The needle being cut off, one ligature is then to be firmly 
and when independent of any difeafe in the child’s mouth, tied over one fide of the root of the tumour, and the other 

is owing te the irritation occafioned by the fuétion, over the oppofite one. In this manner the fupply of blood 
_ In many infances, a cure may be effected by bathing the to the excrefcence is {upprefled, and the part floughs away. 

parts with a little port wine, or brandy. A more effeétual Sometimes wher the bafe of the difeafe 1s very broad, and 
remedy is faid to be the tinéture of opium. the ligature has not been applied with due tightnefs, it be- 

_ EXCORTICATION, the a& of ftripping off the cor. Comes neceflary to apply another one, the doing of which is 
tex or bark fromany thing ; called alfo decortication. secon with as much, if not more, pain than the firft : ee : < operation. 
BACREMENT; in Chemifiry. See Feces. Hier the whole, when the excrefcences are fmall, we 

+ Excremenr, in Phyfiology, is the refidue of our food, prefer ftimulating them with the powder of {avin and eru- 
Matter the nutritious particles have been extracted from it, 4 : sme ws 

: : 3 E go zris; when they, are large, we recommend extirpating. - 
ry 4 . . . and it has undergone certain changes by its refidence in the fhem with a cutting inflrument. 

' Iarge intefline. See Dicestion. EXCRETION, from excerno, [ throw off, or feparate, 
Excremenr is alfo attributed, by way of analogy, to is the feparation of any fuppofed noxious matter from the 

plants. Thus gums, diverfe juices, balms &c. iffuing fpon- blood in any of the organs of the animal body. The pro- 
taneoufly from their refpective trees, are fometimes called cefs itfelf is not effentially different from that of fecretion, 
excrements. But the latter term is applied to thofe fubftances which, 
_EXCRESCENCE, in the language of Surgery, implies when formed, are applied to wfeful purpofes ia the animal 

a preternatural protuberance, or any morbid growth, which economy. Thus the mucus of mucous membranes imparts 
projeats out of the fubftance or furface of apart. When the to them a neeeflary moifture, and defends them from the: 
Eieate is involved in the furrounding flefh, though it may action of the~foreign matter which comes in contact with 
be attended with a confiderable fwelling, it docs not rank as_ them; the ferous exhalation of ferous membranes preferves 
an excrefcence, which word effentially fignifies that the them con{tantly fmooth and polifhed, and therefore in a fit 
tumour, or whatever the difeafe is, grows out of the part. ftate for their oppofed furfaces to move without any obitacle, 
Fungufes, polypi, and warts of all kinds, are very often, and &c. The excretions are matters fuppofed to be noxious to— 
with flri& propriety, denominated excrefcences. the body, and to be feparated on that account, as the urine, 

_ Excrefcences, of the nature of warts, are particularly apt bile, perfpiration, &c. The matters voided from the large 
to grow about the anus. Some of them are generally re- .inteftine, confifting of the refidue of our food, are often 
garded by furgical authors as venereal complaints, becaufe galled the alvine excretions. ; i 
oa : 492 EXCRE« 
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EXCRETORY, is applied to certain little dué€ts or 
veffels in the fabric of the glands. 

Excretory duéts are the tubes through which the humours 
feparated in the feveral glands are emitted or difcharged 
out of the gland, into fome convenient receptacle or 
emunctory. 
A capillary artery, to which a capillary vein is joined, 

with an excretory duét, convolved or wound together, 
make up the body of the glands, the organs of fecretion, 
The excretory ducts {pring from the extremities of the ar- 
teries and veins, and carry off a liquor feparated from the 
blood. Drake. 

The lymphatic glands have either lymphaduéts for their 
excretory dués, or lacteal veflels, as in the mefentery. 
Idem. 
EXCURSION, in Afronomy. See EvonGarion, 
Excursion, circles of. See Circrets. 
EXCUSABLE Homicine. See Homicipe. 
EXCUSATTI, in Church Hiftory,.a term ufed to denote 

flaves, who, flying to any church for fanétuary, were ex- 
cufed and pardoned by their matters ; but thefe were obliged 
to take an oath to that purpofe, before they could have them 
again; and if they broke the oath, they were punifhed and 
fined as perfons guilty of perjury. 
EXDORF, in Geography, a town of Germany, in the 

county of Henneberg ; 7 miles $.E. of Meinungen. 
EXE, a river in England, has its origin among the wild 

eminences of Exmoor, in the weftern corner of Somerfet- 
fhire, and after uniting with the Barle, enters the confines of 
Devonfhire, near Exe bridge; thence flowing near Bamp- 
ton, it finks into a rich wooded vale, and pafling Tiverton, 
has its curient increafed by the ftreams of the Loman. 
Soon after, the Creedy, from Crediton, in the north-wett, 
and the Culm, or Columb, from Cullumpton, in the north- 
eaft, intermingle their waters with the Exe, and the vale ex- 
panding, opens into a beautiful plain, encircled by towering 
eminences, clothed with wood. Paffing Exeter, the river 
proceeds through a fine range of meadows to Topfham, 
where meeting the tide, and fuddenly widening to.an extent 
ef more than a mile, it becomes navigable for veffels of feve- 
ral hundred tons burthen. Hence {preading into a grand 
eftuary, it rolls onward ; but its direét courfe being impeded 
by a vaft fand-bank, called the Warren, it winds to the 
eaftward, and flows into the Britifh channel near Exmouth, 
its whole courfe being about 60 miles. See Canat. 
EXEA pe tos CavaLieros, an inconfiderable town 

of Spain in the province of Aragon, feated between two 
rivulets, in the northern part of the province. Its furname 
commemorates the bravery of fome French and Gafcogne 
cavalry, when Alphonfo I. king of Aragon, took it from 
the Moors. N. lat. 42° 6'. W. long. 1° 9'. 
EXEAT, in Church Difcipline, a Latin term ufed for a 

permiffion which a bifhop grants a prieft to go out of his 
diocefe ; or an abbot to a religious, to go out of his mo- 
naltery. 

The word is alfo ufed in feveral great fchools for leave 
given a fcholar or ftudent to go out. - His mafter has given 
him an exeat. 
EXECRATION, Execratio, among the Ancients, a 

kind of punifhment, confifting of direful curfes and marks of 
infamy. Livy relates an ialtance of it, which was ufed 
againit Philip king of Macedon, by the Athenians. A 
general affembly of the people being called, they made a 
decree, that all the ftatues and images of that king, and of 
all his anceftors, both of the male and female fex, fhould be 
demolifhed, and their very names rafed ; that all the feftivals, 
aercd rites, priefts, and whatever elfe had been inftituted in 
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honour of him, fhould be profaned; that the very place 
where there had been any monument or infcription to his 
honour, fhould be deteftable, and that nothing fhould be fet 
up, or dedicated in them, which could be done in clean 
places ; and, laftly, that the publie priells, as often as they 
prayed for the Athenian people, allies, armies, and fleets, 
fhould as many times deteft and execrate Philip, his chil- 
dren, kingdom, land, and fea forces, and the whole race and 
name of the Macedonians. 

Cornelius Nepos, in his life of Alcibiades, calls it de- 
wolion, 

At the taking or demolifhing of a city, it was frequent 
to pronounce direful curfes and execrations upon any per- 
fon who fhould endeavour to rebuild it ; which fome ima- 
gine was the reafon that Troy could never be raifed out of 
its afhes, though feveral perfons attempted it, being devoted 
to eternal and irreparable ruin by Agamemnon. This 
feems to have Leen a very ancient cuftom, and derived from 
the Eaftern-nations ; for we find Jofhua, at the deftru€tion 
of Jericho, to have fixed an imprecation upon the perfon 
who fhould rebuild it, which was thought to be accom- 
plithed in Hiel the Bethelite many ages after. Potter, Ar- 
chzol. tom. ii. p. 97. 
EXECREBRONCHOS, in Surgery, from <fxw, to 

abound, and Ppayxe:, a throat, a term which probably fignified 
a {welling of the thyroid gland, which affeétion is now almoft 
always named bronchocele. 
EXECUTANT, Fr. in Mufc, a participle ufed fubftan- 

tively. .A mufician or performer who executes itis part ina 
band, in the fa.ue fenfe as concertant implies a performer in 
aconcert. See ConcerTANT, Execurer, and Execu- 
TION. 
EXECUTED Contra, Effate, Fine, and Remain- 

der. See the fubftantives. 
EXECUTER, Fr. to execute, play, fing, or perform 

acompofition, or piece of mufic, in all its parts, whether 
vocal or inftrumental, and to let every note and paflage be 
heard agreeable to the notation in the fcore. 

As mufic is an obje& for the ear, it can only be judged 
by its effe€ts in the execution. Many picces of counter- 
point look correét and learned on paper, which no real 
judge can hear without difguft; and others that look thin, 
fimple, and common, which in the execution afford the 
higheit pleafure, by unex petted effets. Vulgar compofers, 
attentive to fymmetry and the filling up all the parts, often 
appear to be great contrapuntilts, while they are judged 
merely by the eyes; and fuch compofers often have the 
addres to employ fo many different inftruments, and fuch 
auumby ef parts in their mufic, that it is with great diffi- 
culty a tufficient band can be collected to do it juftice in 
the<Xeeution. Rouffeau. 
EXECUTION, the a& of executing, #. e. of accom- 

plifit/ .<} finifhing, or atchieving any thing to be done. 
We fay, the execution of a teftament; of alaw; of a 

treaty ; of a building, or the like. 
Execution, in Common Law, fignifies the laft per- 

formance of an aét; as of a writ, a judgment, or the like. 
Execution of a judgment, denotes the putting of the 

law in force, or it is the obtaining the poffeffion of any 
thing recovered by judgment of law. y 

This is performed in various ways, according to the na- 
ture of the a€tion upon which it is founded, and of the 
judgment which is had or recovered. If the plaintiff re- 
covers im an action real or mixed, whereby the feifin or 
offeffion of land is awarded to him, the writ of execution 

fhall be an hadbere facias /eifinam, or writ of feifin, of a frees 
hold ; or an habere facias pofefionem, or writ of i . 

I 
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of a chattel intereft. (Finch. L. 470.) Thefe are writs di- 
reGied to the fheriff of the county, commanding him to 
give aCtual poffeffion to the plaintiff, of the land fo reco- 
vered; in the execution of which the fheriff may take with 
him the poe comitaius, or power of the county, and may 
juttify breaking open doors, if the pofleflion be not quietly 
delivered. But if it is peaceably yiclded up, the delivery 
‘of atwig, aturf, or the ring of the door, in the name of 
{eifin, is fufficient execution of the writ. Upona prefenta- 
tion to a benefice recovered in a. quare impedit, or aflife of 
darrein prefentment, the execution is by a writ de clerico 
admittendo ; directed not to the fheriff, but to the bifhop 
or archbifhop, and requiring him to admit and inititute the 
clerk ef the plaintiff. In other aGions, where the judg- 
ment is, that fomething fpecial be done or rendered by the 
defendant, then, in order to compel him fo to do, and to 
fee the judgment executed, a {pecial writ of execution iffues 
to the fheriff, according to the nature of the cafe. As, 
upon an affife of nufance, or quod permittat proflernere, 
where one part of the judgment is guod nocumentum amove- 
atur, a writ goes to the fherif to abate it, at the charge 
of the party, which likewife iffues even in cafe of an in- 
digtment. (Comb. ro.) Upon a replevin, the writ of exe- 
cution is the writ de retorno habendo; and if the diftrefs be 
eloigned, the defendant fhall have a capias in withernam ; 
ut on the plaintiff’s tendering the damages, and fubmitting 

to a fine, the procefs in withernam fhall be ftayed. (2 Leon. 
174.) In detinue, after judgment, the plaintiff ‘hall 
have a diffringas, to compel the defendant to deliver the 
goods, by repeated diftreffes of his chattels, (1 Roll. Abr. 
737- Ralt. Entr. 215); or alloa ftire facias againtt any 
third perfon in whofe hands they may happen to be, to 
fhew caufe why they fhould not be delivered ; and if the 
defendant ftill continues obitinate, then (if the judgment 
hath been by default or on demurrer} the fheriff fhall fum- 
mon an inquett to afcertain the value of the zoods, and the 
plaintiff's damages ; which (being either fo affeffed, or by 
the verdiét in cafe of an iflue, Bro. Abr. tit. Damages, 29.) 
fhall be levied on the perfon or goods of the defendant. 

Executions in aétions, where money only is recovered, 
as a debt or damages, (and not any fpecific chattel,) are of 
five forts: either againft the body of the defendant; or 
againft his goods and chattels ; or again{t his goods and the 
profits of his lands; or againft his goods and the pouffe/fion 
of his lands; or againft all three, his body, lands, and 
goods. The firff of thefe {pecies of execution is by writ 
of Capias ad fatisfaciendum, which fee. ‘This writ is an 
execution of the higheft nature, inafmuch as it deprives a 
man of his liberty, till he makes the fatisfaétion awarded. 
When a defendant is ence in cuftody upon this procefs, he 
is to be kept in arda et falva cu/fodia ; and if he be after- 
wards feen at large, it is an e/cape, which fee; and the 
plaintiff may have an aGlion thereupon again{t the fheriff 
for his whole debt. If a capias ad fatisfaciendum be fued 
out, and a z9n eff inventus is returned thereon, the plaintiff 
may fue out a procefs againit the bail. The /econd {pecies 
of execution is againft the goods and chattels of the defend- 
vant, and is called a writ of Frees facias, which fee. A third 
fpecies of execution is by writ of Levari facias, which fee. 
This affeéts a man’s goods and the profits of his lands. This 
writ is now little ufed, the remedy by e/egit being much 
more effectual. This writ of e/egit is the fourth fpecies of 
execution. Moreover, upon fome profecutions given by 
flatute, as in the cafe of recognizances or debts acknow- 
ledged on flatutes merchant, or ftatutes fkaple ; (purfuant 
to the flatutes 13 Ed. I. de Mercatoribus, and 27 Ed. 111. 
€.g.) upon forfeiture of thefe the body, land, and goods 

may all be taken at once in execution, to compel the pay- 
ment of the debt. This pracefs is the fifth {pecies of exe- 
cution, and is ufually called an extent, or extend: fatias, 
which fee. - It is to be obferved, that all thefe writs of exe- 
cution mult be fued out within a year and a day after the 
judgment is entered, otherwife the court concludes prima 
facie, that the judgment is fatisfied and extin@; yet, how- 
ever, it will grant a writ of /cire facias, in purfuance of 
ftatutes Weflm. 2. 13 Edw. I. c. 45. for the defendant to 
fhew caufe why the judgment fhould not be revived, and 
execution had agaiuft him; to which the defendant may 
plead juch matter as he has to allege, in order to fhew 
why procefs of execution fhould not be iffued : or the plain- 
tiff may {till bring an a€tion of debt, founded on this dor- 
mant judgment, which was the only method of revival 
allowed by the common law. (Co. Litt. 290.) Blackit. 
Comm. B. IIT. 

Sir Edward Coke, in his Reports, makes two forts of 
executions ; one final, another with a quou/gue, as only 
tending to an end. 

Execution final, is that which maketh money of the 
defendant’s goods, or extendeth his lands, and delivers 
them to the plaintiff; which he accepts in fatisfaGtion ;~ 
and this is the end of the fuit, and all that the king’s writ 
commands to be done. 

ExecuTion with a quoufque, is that which only tends 
to an end ; as in the cafe of a capias ad fatisfaciendum, &c. 

This is not final; but the body of the party is to be 
taken, to the intent and purpofe to fatisfy the plaintiff ;- 
and his imprifonment is not abfolute, but till he doth 
fatisfy ; fo that the body is but a pledge for the debt. 
6 Rep. 87. 

Execution, Tenant by. See Tenant. 
Execution of criminals, mutt be according to judg- 

ment ; and the king cannot alter a judgment from hanging 
to beheading, becaufe no execution can be warranted, un- 
lefs it be purfuant to the judgment. (3 Inft. 52. 211. H. 
P. C. 252.) But there are ancient precedents wherein men 
condemned to be hanged for felony, have been beheaded 
by force of a fpecial warrant from the king. (Braét. ro4. 
Staundf. 13.) And the king may pardon part of the 
execution in judgment for treafon, viz. all but beheading. 
Jt has been faid by fir Edward Coke, and fir Matthew 
Hale, that the king cannot change the punifhment of the 
law, by altering the hanging or burning into beheadine. 
But others have thought (Foft. 270. F. N. B. 244.), and 
as judge Blackftone fays, more juttly, that this preroga- 
tive being founded in mercy, and immemorially exercifed by 
the crown, is part of the common law. ‘The court may 
command execution to be done without any writ; (Finch, 
L. 478.) though fometimes execution is commanded by 
writ. (2 Hawk. P. C. 463.) Judgment belongs to the 
judge ; but the execution may be done by the fheriff, or 
his deputy ; and an execution cannot be lawfully made by 
any but the proper officer, whofe warrant for fo doing was 
anciently by precept of the judge under his hand and feal ;- 
as it is fuill praétifed in the court of the lord high tteward, 
upon the execution of a peer; (2 Hal. P. C. 409.) though 
in the court of peers in parliament, it is done by writ 
from the king ; and if the fheriff, or other officer alters 
the execution, or any other executes the offender, or if he - 
is killed without the authority of law, it is felony.. 
(2 Hawk. ib.) The ufage now is for the judge to fign the 
calendar, or lift of all the prifoners’ names, with their fe- 
parate judgments in the margin, which is left with the 
fheriff, As for a capital felony, it is written oppofite to 
the prifoner’s name, “Jet him be hanged by the neck ;?? 

formerly, 
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formerly, in the days of Latin aod abbreviation, ‘ fuf. per 
coll.?? for /ufpendatur per collum. And this is the only war- 
rant which the fheriff has for fo material an aét, as taking 
away the life of another. (5 Mod. 22.) Upon this judge 
Blackftone obferves, that it may certainly afford matter of 
fpeculation, that in civil caufes there fhould be fuch a variety 
of writs of execution to recover a trifling debt, iffued in 
the king’s name, and under the feal of the court, without 
which the fheriff cannot legally ftir one flep ; and yet that 
the execution of a man, the moft important and terrible ~ 
tafk of any, fhould depend upon a marginal note. The 
fheriff, upon receipt of his warrant, is to do execution 
within a convenient time, which in the country is alfo left 
at large. In London a more folemn aad becoming exaét- 
nefs is ufed, both as to the warrant of execution, and the 
time of exccuting thereof; for the recorder, after report- 
ing to the king in perfon the cafes of the feveral prifoners, 
and receiving his royal pleafure, that the law mutt take its 
courfe, iffues his warrant to the fheriffs, dire€ting them to 
do execution on the day, and at the place affigned ; and in 
the court of king’s bench, if the prifoner be tried at the 
bar, or brought there by habeas corpus, a rule is made for 
his execution, either {pecifying the time and place, (State 
Trials, p. 332. Foit. 43.) or leaving it to the difcretion 
of the fheriff. And, throughout the kingdom, by itatute 
27 Geo. II. c. 37. it is enaéted, that in cafe of murder, 
the judge fhall in his fentence direét execution to be per- 
formed on the next day but one after fentence pafled. But 
otherwife, the time and place of execution are by law no 
part of the judgment, as was held by the twelve judges. 
(Mich. 10 Geo. 11].) Beccaria has well obferved, (On 
Crimes, &c. ch. 19.) that it is of great importance, that 

the punifhment fhould follow the crime as early as poflible ; 
that the profpeét of gratification or advantage, which 
tempts a man to commit the crime, fhould inftantly awake 
the attendant idea of punifhment, Delay of execution 
ferves only to feparate thofe ideas, and then the execution 
itfelf affeéis the minds of the {peétators rather as a terrible 
fight, than as the neceflary confequence of tranfereflion. 

Tn cafe a man condemned to die, come to life after he is 
hanged, as the judgment is not executed till he is dead, 
he ought to be bung up again, (2 Hal, P.C.412. 2 Hawk. 
P.C. 463.) For the former hanging was no execution of 
the fentence ; and if a falfe tendernefs were to be indulged 
ia fuch cafes, a multitude of collufions might enfue. The 
body of a traitor, or feloa, is forfeited to the king by the 
execution. Execution may be avoided by a reprieve or 
a pardou, which fez refpectively. 

Execution. of decrees, in Scots Law, is effe&ted by 
diligence, either againft the perfon, or againft the eftate of 
the debtor. The firft ftep of perfonal execution is by let- 
ters of horning, which pafs by warrant of the court of 
feffion, on the decrees of magiftrates of boroughs, theriffs, 
admirals, and commiffaries. If the debtor does not obey 
the will of the letters of horning, within the days of the 
charge, the charger, after denouncing him rebel, and_re- 
giftering the horning, may apply for letters of caption, 
which contain a command, net only to meflengers, but to 
magiftrates, to apprehend and imprifon the debtor. All 
meffengers and magiftrates who refufe their affiftance in 
executing the caption, are liable /ub/idiaré for the debt ; 
and fuch fubfidiary a¢tion is fupported by the execution of 
the meffenger employed by the creditor; exprefiing that 
tley were charged to concur, and would not. Letters of 
caption contain an exprefs warrant to the meflenger, in cafe 
he cannot get accefs, to break open all doors, and other 
Jock-fait places, ‘The law fecures peers, married women, 

and pupils, againft perfonal execution of caption upon civil 
debts. Such commoners alfo as are eleéted to ferve in pat. 
liament, are fecured again{t perfonal execution by the privi- 
lege of parliament. No caption can be executed againft a 
debtor within the precin¢ts of the king’s palace of Holy- 
rood-houfe ; but this privilege of fanétuary afforded no 
fecurity to criminals, as that did which was by the canon 
law conferred on churches and religious houfes. When 
the perfonal prefence of a debtor, under caption, is necefiary 
in any of our fupreme courts, the judges are empowered to 
grant him a protedtion, for fuch time as may be fufficient 
for his coming and going, not exceeding a month, Pro- 
tection from diligence is alfo granted by the court of fef- 
fion, under the late bankrupt ftatute, when it is applied 
for, with concurrence of the truftee, or a certai damiaber of 
the creditors, as the cafe may require. oie ae 

Execution, military, is the pillage or plundering’ of a 
country by the enemy’s army. We 

Execution alfo denotes evéry kind of punifhment in- 
fli€ted on an army by fentence of a court-martial. This is 
of various kinds ; as tying up to three halberts, and re- 
ceiving a number of lafhes with a whip compofed of nine 
cord-lafhes, and each lafh of nine knots, from the drummer ; 
or running the gantlope through the parade at guard- | 
mounting, drawn up in two lines for that purpofe. O 
this occafion the provoft marches through with twigs a 
{witches, and every foldier takes as many as there are cri- 
minals to be punifhed ; the criminal then marches through 
the two lines, and each foldier gives him a hard ftroke, the 
major riding up and down, to fee that the men lay on pro- 
perly. When a foldier is to be punifhed with death, a 
detachment of about two hundred men from the regiment 
to which he belongs forms the parade, and a file of gre- 
nadiers fhoots the prifoner to death. Different nations 
have different modes of punifhment. The cat with nine 
tails is defigned to punifh foot-foldiers ; but dragoons and 
cavalry-men are generally picketed. 

Execution, in Mufical Performance, the action of 
conveying to the ear, by the afliftance of the eye, what has 
been written in the fcore. As much mufic is compofed of 
many parts fo interwoven and linked together, that both 
the time and intonation are very difficult to feize, and of 
which the fpirit depends more on tafte than notation of fuch 
pieces, nothing is fo uncommon as a perfeét execution. 
The reading of the notes exaétly is no great merit, the per- 
former muit enter into all the ideas of the compofer, and. 
feel, and make the hearer feel, the fire or pathos of the 
expreffion; but above all he muft be pofleffed of a nice and 
acute ear, always attentive to the effe& of the whole. 
In French mufic the leader muft be particularly careful to 
prefs and relax the time according to the taite of the me- 
lody, the power of voice, and the geiticulation of the finger 5 
the other parts muft confequently be extremely attentive in. 
following him.. ** The totality of the opera at Paris, where 
mufic had no other meafure than the geltures of the finger, 
muft, in my opinion, require an admirable mufician indeed, 
to keep all the performers together.” N. B. This was 
written by Roufleau near 40 years ago, and at that time. 
little difputed ; but the editors of the late edit. of the En- 
cyc. men of tafte and judgment, will, perhaps, fay with Mo- 
liere, “« medicin malgre lui,” this may have been fo for- — 
merly, “ mais, nous avons changés tout ca.”” s4 

“If the French,” fays St. Evremond, “ compofe in a — 
bolder ftyle than formerly by their intercourfe with the 
Italians, the Italians in their turn have gained by ei 
commerce with the French, by learning of them_a mare 

2 agreeable ' 
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agreeable touching, and perfe& execution,’”? Letter to 
the duke of Buckingham, 

The reader (fays the author of the Lettre fur la Muf, 
Fran.) will, I believe, excufe me if I wave making any re- 
marks on this paflage, I fhall only obferve, that the 
French think all the world interefted about their mufic ; but 
on the contrary, in three fourths of Italy, Italian muficians 
are totally ignorant that there exifts a mufic in Trance dif- 
ferent from their own. 
A facility of reading and performing a fingle part is 

fikewife called, if difficult, execution; particularly when 
rapid paflages are played correétly, and withont helitation, 
at fight. : 

Execution of this kind depends in an efpecial manner on 
two things; the firft in having a powerful hand and quick 
eye; and the fecond in having read much mufic, and being 
able to phrafe it at a glance: for while we only look at 
fingle notes, we fhall hefitate in pronouncing them: a great 
facility of execution is only acquired by uniting them into 
meaning, and putting the thing itfelf in the place of the figa. 
In this manner the memory of the reader of a book is no 
lefs affifted than by his eyes; and what he would read 
with great difficulty in a foreign language, though written or 
printed with the fame characters as his own. ; 

Execution, in Painting, is a technical term fignify- 
img the ftyle and manner in which a painter performs his 
work: in other words, the mechanical part of the art, as 
far as relates to the handling of the pencil in laying on the 
colours of a picture. 

It is evident from this definition, that without poffeffing it 
__ in fome degree, all knowledge of the other branches of the 

é 

art is totally nugatory ; to what purpofe would the theory 
e made perfe&t, if no praétical means of applying it were 

underftood ; but befides that degree of execution abfolutely 
requifite to produce any thing in the fhape of a piGture, it 
well deferves to be made an object of particular ftudy, as 
its various modes are produétive of much utility in the pro- 
grefs of a piéture. A great deal of the character of 
many objects in painting depends on the manner in which 
they are wrought, that is, on the peculiarity of the ftrokes 
of the pencil; fuch, for inftance, are“ all fkins of beafts ; 
feathers of birds; trees; various kinds of drapery ; ar- 
mour, &c. in producing the effects of which, execution will 
alone go very far, in fpight of bad form and bad colour. 
There is a charm in it which few perhaps but painters 
know, and which, unhappily, too many painters feel 
and value too highly, and defert for it qualities’ of a 
much more valuable kind; and are content too often to 
let their works pafs imperfect, even with the knowledge of 
their imperfections, rather than difturh the beauty of clear- 
nefs of touch which they may happen to poffefs, 

Tt is indeed a tafk of no eafy nature fully to obtain this 
quality, as it requires. the utmoft precifion of judgment fo 
to execute a work of art, that fpirit and vigour fhould be 
maintained, accompanied with foftnefs and truth. With- 
out which union the difplay of it is a vice of art inftead of 
an excellence, and damns inftead of exalting the work. 

Knowledge of the general charaéter of the objeG@ about 

and jnft execution: poffeffed of that, the artift holds 
4 eed i is the only foundation. of a beautiful, de- 
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in his hands the mafter-key of the expreffion of its qualities, 
and renders its effeét without difficulty. i Wanting it he 
produces his work with heavinefs, with bungling, and 
confufion. 

It has been remarked that the countenances of men {carcely 
‘differ more than do the characters of their hand-writing, 
and not far, if at all, fhort of the varicty of either of thefe,: 

is that of the manner in which painters have executed their 
works, Each may in this alfo has his peculiarity ; no two 
are fo exactly alike in the execution of their piétures that 
an able connoiffeur would not diftinguifh between them, 
and prefently attribute each to its refpeétive author. 

This difcrimination of hands conttitutes almoft the tout- 
enfemble of the knowledge of the hoft of would-be con- 
noiffeurs ; and unhappily, too many of them have obtained 
an influence over the opinions of men well able to teach 
them in better things appertaining to the arts, if common 
fenfe were allowed to rule; and this merely by having 
pored over the works of painters to endeavour to afcertain 
the diftinguifhing charaéteriftics of each one’s workmanhip : 
a fpecies of knowledge agreeable and ufeful to a certain 
degree, but of eafy acquirement, and to which thofe who 
have a genuine feeling for the really good and valuable 
qualities pi€tures may poffefs, feldom give fufficient attention 
to obtain an extended information in it. ‘The works of good 
artifts will force themfelves upon our notice, and after 
fufficiently admiring the general effects of beauty, of fub- 
limity, or chara¢ter they exhibit; we naturally feek to 
know by what means or in what manner their various parts 
are executed, and for the purpofes of connoifleurfhip a 
fatisfactory acquaintance foon takes place on that head. 
The werks of thofe whofe power in art is not fufficient to 
attra by thofe better qualities are furely not worthy of that 
clofe infpection which is required to become acquainted 
with their peculiarities of execution. But the trick of the 
connoiffeur dealer is, by fome fancied refemblance or fome 
flight reality of refemblance, to pafs off an inferior work 
under the fanétion of a great name ; while, as we have ob- 
ferved, if common fenfe were allowed to rule, the name would 
add no value to the pi€ture, the tinfel would ftill glare 
under the gold, and the bauble be foon loft. 

This indifpenfable portion of the art of painting requires 
early tuition in order to poffefs a ready power over the 
hand, fo that it fhall move freely at the command of the will 
to effect its defires. The fame in faé is the cafe with regard 
to the acquirement of free execution in any other art, {uch 
as mufic, writing, &c. Forthough our mufcles appear to aét 
merely on our willing that their office fhould be performed, 
and without any particular direction of the power of the 
mind over the particular mufcles which produce the motion, 
yet, in fact, that immediate influence is applied, although 
from habit and its extreme rapidity, we are infenfible of the 
communication. This is plain when we require the ufe of 
mufcles, in a direétion we are not conftantly in the habit of 
ufing them in. For inftance, a man not accuftomed to ride, 
or firft mounting a horfe, finds it neceflary to exert all his 
mental influence to caufe thofe muticles to a€ which are 
requifite to maintain his feat on the back of the animal, and 
the communication of that influence is evidently felt; but. 
when habit has confirmed him in his feat on horfe-back, 
though thofe fame mufcles continue to aé& when he is mount+ 
ed, he is unconfcious of conftraining themto do fo, the diétates 
of his will are then fu inftantancoufly excited, that the 
conneétion between the exertion ofits influeuce, and its effeét 
is completely unobfervable. 

It is therefore requifite for men defirous of making 
confiderable progrefs in the practical part of an art, early in 
life to apply themfelyes earneftly to its attainment. The 
beft mode of obtaining it in painting is, by copying the 
works of thofe mott {iilfulin their difplay of it, taking 
care at the fame time to lay ina good ftore of knowledge 
of the materials requifite for the art, particularly (if hiftorical 
painting be the courle intended to be purfued) of the human 
figure, the foldings of draperies, &c, &e., and after fome 

time 
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time {pent in making copies of fine works, to paint from 
nature herfelf, keeping in view the manner in which the 
great painters, whofe works they have imitated, faw her 
productions ; obferving how they difpofed of thofe touches 
allowed to remain vifible, and decided both of light and of 
dark ; alfo how they charaéterized by their execution of 
the different parts ; for, in a well executed work no touches 
are allowed to remain that are not neceffary in fome meafure 
to determine the charaéter of the object ; the ref are all 
blended or foftened together, and ferve as a bafe to reevive 
thole finifhing touches (as they are called) which are the 
decided features of the flyle of the mafter, (fee Sty ve, in 
Painting,) the {pring of energy and vigour in the work, and 
without which it would appear tame and infipid. 
A picture, wherein the colours and forms are blended all 

over, is fure to appear either folid like a flone, or have the 
texture of dough, of fomething foft and fpiritlefs. On the 
contrary, where vo foftening takes place, and every touch 
remains vilible, confulion inevitably reigns, witlfthe cha- 
racter of tinfel, anda fluttcring want of folidity. 

While the ftudeut is endeavouring to acquire facility of 
handling his pencil, or of execution, he muft take care not to 
be led away by its fafcination, but to remember that it is 
only the means of prefenting to the world, in an agreeable 
fhape, other more dignified, and mere valuable qualities in 
art, which lie deeper than the furface ; and without which 
this is worfethan an empty nothing. ’Tis the bane of many 
an ingenious youth who, happeniug to poffefs it early, and 
cutthining his companions in years, fatisfies himfelf that he 
has made a large advance in his art, when in faét he has ob- 
tained only a means of doing fomething, which more import- 
ant part, his vanity leads him to forget to make the ftudies 
requifite to enable him to perform, viz. to acquaint himfelf 
thoroughly with the nature of bodies, and the happieft and 
beft modes of combining them in formsand colours : and as 
he advances in life he is mortified to find himfelf furpaffed 
by thofe he had regarded with contempt, but whofe more 
Steady and better directed minds have purfued attentively 
more valuable objects of ftudy, and the more ufeful prin- 
ciples of their art, and now foar to a height which leaves his 
weaker talent far beneath. 

It muft, however, be remarked, that a good exccution is 
a highly valuable quality in a picture, which being wrought 
with judgment, with fpirit, and eafe, acquires thereby an 
additional relifh to the enjoyments its better properties dif- 
enfe, and raifes the artiit in our eftimation. 
OF all thofe who have exhibited this talent with fuccefs, 

Giacomo Robutti, called I] Tintoretto, ftands foremott 
for vigour, as has been noticed under the word Enerey, in 
Painting. He has no competitor in the freedom, the bold- 
nefs, and the finifh of ftyle in which his beft works are 
executed. 

Of this his picture of St. Mark defcending from heaven 
ito refeue a Chriftian flave condemned to torture among 
the Turks, originally painted for the Scudo di San Marco 
at Venice, but now among the fpoils adornmg the Louvre at 
Paris, is a moft decided and aftonifhing proof. This picture 
is an immenfe work containing twenty figures or more, 
thofe in front larger than life, yet it is wrought all over with 
the rapidity and eafe generally charatteriftie of {mall 
pictures, or a fketch within the compafs of the hand to per- 
form at once; and at the fame time it has all the effe& of 
rotundity of finifh the mo& laboured works poflefs. In the 
midift of the fine pitures which furround it, it ftands quite 
alone in its vigour of effeét and fplendour of valour; cven a 
work of Rubens, who is extremely fkilful in this as well as 
inall other branches of the art; even his, appeared compae 

ratively clumfy in its execution, though one of his fineft-pre- 
duétions, the opening of the Temple of James, or, as it is 
ufually called, the Peace and War. ‘Titian, from his fenfe and 
truth in the St. Peter martyr, belt withftands the power of 
Tintoretto. ‘The comparifon of thefe two works may be 
faid to be fomewhat fimilar to that of a man of wit with a 
man of fenfe: the former fhines for a moment by the bril- 
liancy and gaiety of his genius, but when the latter is atten- 
tively heard, and his obfervations confidered, his greater 
value becomes apparent. 

Titian perhaps on the whole is the beft model to follow 
for execution: he does not, like Tintoretto, leave his heads. 
without a charaéter in the heat of workmanfhip, though 
they are not always of the beit; they are not wreught too 
minutely : the lights and darks are freely placed, his pencil 
is full and rich, and each part is made out to its full relievo, 
and his finifhing touches are laid on with the niceft difcrimi- 
nation of truth in direGtion of light and hue of colour ; 
nothing can exceed the delicacy and flcill his draperies are 
wrought with as to charaéter; and though not fo ftrong as 
Tintoretto’s, they have fufficient force, and are far more 
juttly difpofed and \charaGterized. After Titian in imita- 
ting him are, Velafquez and Vandyke for excellence in their 
execution. Of the former, a Spanifh painter, there are but 
few works in this country, but what there are, fully juftify 
the remark. The latter in his very fineft works equals his 
great predeceflor in this refpe€&t, many of whofe pictures he 
carefully copied. His touch is exceedingly delicate, and 
his underftanding of his fubje& enabled him to place it with 
the greateft juftnefs and propriety. There is rarely feen in 
his works a confufion in effeét or relievo, and his power in 
his earlier produ&tions feems to have encreafed with his 
canvas; the large piéture at Wilton of the Pembroke © 
family is wrought in a ftyle fo broad and matterly, that it ap- 
pears to have been as eafily managed as any of his {maller 
pictures ; and he knew how to give with the greateft eafe 
the juft charaéter of every objeét he attempted to reprefent. 
Gout and confequent weaknefs effe€ted a change in his exe- 
cution fo great, that his hand is hardly cognizable in fome of 
his latter works by thofe who have only feen his former ones. 
When he was in Italy, his manner was that of Titian, with 
fomewhat of Tintoretto ; from this bravura ftyle, as it may 
be termed, he fell afterwards to one more tame and {pirit- 
lefs ; foftened, and rounded up, with few of thofe vigorous 
touches, and with lefs billiancy of effect. Inftances of both 
thefe, and alfo intermediate degrees, are at the earl of Egre- 
mont’s at Petworth. Of the firft are whole length portraits 
of fir Robert and lady Shirley, which he painted when 
he was very young at Venice ; of the others, are portraits of 
feveral branches of the Pony family, who once pofflefled 
that noble manfion. Wandyck certainly furpaffed his mater 
Rubens in beauty of execution, but was more than equally 
furpaffed by him in vigour and variety of imagination; yet 
the execution of Rubens was extremely powerful, but apt 
to become flovenly, and he is not, generally fpeaking, a good 
model to be followed on that head. 

For thofe who are intent upon yielding the foft, the de- 
licate, and gentle impreffions produced by highly laboured 
works without minutenefs, Correggio is the exemplar of the 
whole clafs of that ftyle of painters. In one particular he, 
and our own fir Jofhua, in fome of their works, ftand unrival- 
led in execution, Other painters have given a beautiful furfacey_ 
which, at a proper diltance, deceives the eye, and prefents the 
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full appearance of flefh : thefe two have, we may almoft fay, — 
made flefh itfelf; the clofeft infpe&tion merely confirms the 
delufion, and the obferver fancies he could indent his finger 
in the furface, and expect it te ipring again dike nature 5 

fuck. 
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Touch is the fullnefs of the texture of the colour wrought 
with the many varying hues of nature. Guido Rheni fol- 
lows in this tlafe of the pleafing ftyle. His pitures of the 
Jighter kind are exceedingly grateful to the eye, from the 
intelligence and eafe with which bis pencil appears to have 
been conduéted through all the various parts. Annibal 
Carracci, in a more bold manner, is alfo a mafter of great 
power in the execution part of the art; but he often appears 
to have laboured to exprefs his thoughts; his works, however, 
poflefs great beauties of this nature. 

In works of a different and fmaller clafs from thofe pro- 
duced by the mafters whofe names we have mentioned, al- 
mott the whole of the Dutch and Flemith {chools are won- 
derfully fkilful in their execution, particularly Rembrandt, 
Teniers, Janffen, Metzu, Netfcher, &c. and ftill more 
minute Gerard Dew, and Meins. In landfcape, Cuyp, 
Berghem, Both, Ruyfdael, and Hobbima, are all well wortiny 
of the utmoft attention in this ref{peét; and many others, 
too numerous to be mentioned here, both of thefe and the 
Italian fchool, will greatly affift the ftudent who attentively 
examines their productions to form his judgment, on thole 
oints wherein lie the greateft beauties of this neceflary 

branch of the art of painting. But as a good execution 
confifts ina free and ready hand, marking with fullnefs of 
recifion and truth the characters of the objects repre- 

fenced; nothing but an intimate knowledge of nature will 
ever enable him to apply his obfervations on works of art 

. to any beneficial purpofe in completing the productions ef 
‘his own imagination. 
EXECUTIONE facienda, in 

manding execution of a judgment. 
~ Executione facienda in withernamium, lies for taking 

the cattle of one who hac formerly conveyed out of the 
county the cattle of another, fo that the fheriff cannot re- 
plevy them. 

Executione Judicii, a writ direéted to the judge of an 
inferior court, to do execution upon a judgment therein, or 
‘fo return fome reafonable caufe wherefore he delays the 
execution. F.N.B.20. 9 
If execution be not done on the firft wnt, an alias fhall 

iffue, and a pluries, with this claufe, vel caufam nobis figni- 
fices quare, &c. And if, upon this writ, execution be not 
done, or fome reafonable caufe returned why it is delayed, 
the party fhall have an attachment againft him who ought 
to have done the execution, returnable in B. R. or C. B. 
New. Nat. Br. 43. alt 
EXECUTIVE Power, Supreme, is by the conftitution 

of thefe kingdoms lodged in a fingle perfon, the king or 
ueen for the time being. See Crown and Kina. 

~~ EXECUTOR, aperfon nominated by a teftator, to take 
eare to fee his will and teftament executed or performed, 
and his effects difpofed of according to the tenor of the 

Law, a writ. com- 

The teftaments made in Latin, in the fourteenth century, 
call executors provifores te/famentarit. 

All perfons are capable of being executors that are capa- 
ble of making wills, and others befides, as feme-coverts and 
infants, and infants unborn; (Weft. Symb. p.1. § 635.) 
but no infant can aé as executor till he is feventeen years 
ofage. This appointment of an executor, either by exprefs 
words, or by fuch as ftrongly imply the fame, is effential to 
the making of a will; (Weft.c. 1. Plowd. 281.) but if the 
teftator names no executors, or names incapable perfons, or 
if the executors that are named refufe to act, the ordinary 

 muft grant letters of adminiflrations See ApMINisTRA- 
“TOR. 
__ A perfon appointed to be executor ia not compellable to 
f Vor, XIII. 
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execute the will; he may refufe the charge, before he has 
adminiftered as executor, or performed fuch aéts, as. paying 
debts due by the teftator, or receiving debts due to him, or 
giving acquittances for the fame; but if he meddles with the 
goods of the teftator, as executor, his fubfequent refufal is 
void, and he fhall be charged as executor. A perfon to whom 
a legacy is left may be compelled either to ftand the execu- 
torthip, or to refign his’ legacy. The refufal of executor- 
fhip muft be entered and recorded in court. If feveral 
executors are named ina will, and fome of them refufe, and 
others prove the will, they who refufe may afterwards ad- 
minifter and aét; and they mutt be joined in all fuits, where 
the co-executors are plaintiffs ; but not where they are de- 
fendants, becaufe the plaintiff in the a€tion is not bound by 
law to take notice of any befides thofe who have proved 
the will. Such joint-executors, though they are accounted 
in law but as one perfon, fhall not be charged by the aéts of 
their companions, any further than for effeéts afually come 
to their hands. (Moor. 620. Cro. Eliz. 318. 2 Leon. 209.) 
Bat if two’ormore executors join ina receipt (in writing ) and 
one of them only aétually receives the money, each is liable 
for the whole, as to creditors at law, but not as to legatees or 
next of kin, (1 Salk. 318.) If joint-executors, by agree- 
ment among themfelves, agree that each {hall intermeddle 
with a certain part of the teflator’s eftate, yet each fhail 
be chargeable for the whole (to creditors) by agreeing to 
the other’s receipts. Hard. 314. 

The intereft, vefted in the executor by the will of the de- 
ceafed, may be continued and kept alive bythe will of the fame 
executor, fo that the executor of A.’s executor is to all intents 
and purpofes the executor and reprefentative of A. himfelf. 
(Stat. 25 Edw. III. ft. 5. c. 5.1 Leon. 275.) But theexe- 
cutor of A.’s adminiftrator, or the adminiftrator of A.’s exe- 
cutor, is not the reprefentative of A.- For the power of an 
executor is founded upon the fpecial confidence and actual 
appointment of the deceafed; and fuch executor is there- 
fore allowed to tranfmit that power to another, in whom he 
has equal confidence; but the adminiltrator of A. is merely 
the officer of the ordinary, prefcribed to him by act of par- 

liament, in whom the deceafed has repofed no truft at all ; 
and therefore, on the death of that officer, it refults back 
to the ordinary to appoint another. 

As to the office or duty of an executor, it is to be ob- 
ferved that he may do many things before he proyes the 
will, which an adminiftrator cannot do; becaufe the former 
derives his power from the will, and not from the pro- 
bate or appointment of the ordinary, as the latter does, 
(Comyns. 151. Wentw. ch, 3.) He may maintain ations 
of treipafs, replevin, or detinue; releafe an aétion, affent to 
a legacy, be fued, alien, or otherwife intermeddle with the 
goods of the teftator: by adminiltering, the executor is 
entitled to receive all debts due to the teftator, and all 
payments made to him are good, though he fhould die, 
and never >rove the will; but he cannot maintain a {uit or 
aétion of debt, or the like, before he has proved thé will. 
The ordinary, &c. may cite the executor, either to prove 
the will, or refufe the office ; and he may fequefter the 
goods of the deceafed, till the executor has proved it; aud 
if he does not appear on the procefs, the ordinary may 
excommunicate him. On the other hand, the ordinary ig 
compellable by mandamus to proceed to probate, when the 
will is not controverted. The executor muft bury the 
deceafed in a manner fuitable to the eftate he leaves be- 
hind him ; neceffary funeral expences are allowed, previoue 
to all other debts and charges; but if he be extravagant, he 
is chargeable with devaftation, or walte of the fubltance of 
the deceafed, which fhall be only prejudicial to himfelf, 
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and not to the creditors or legatees’ of the deceafed, 
(Salk. 196. Godolph. p. 2s.¢. 26. § 2.) He is then to 
make an inventory of all the goods and chattels, whether 
in poffeffion or aétion of the deceafed, which hejs to deliver 
in to the ordinary upon oath, if lawfully required... He is 
then to colle& all the goods and chattels fo inventeried 
for which purpofe the law confers on him ample powers, as 
the reprefentative of the deceafed; (Co. Litt. 209.) and 
having the fame property ia his goeds as the principal had 
when living, and the fame remedies to recover them; and 
if there be two or more executors, a fale or releafe by one 
of them fhall be good againft all the reft. (Dyer. 23.) The 
executor muftin the next place pay the debts of the de- 
evafed, in the erder of their priority. See Dest, and 
Destree Executor. 
Among debts of equal degrees the executor (and alfo the 

adminifirator) is allowed to pay himfelf firft, by retatming 
in his hands fo much as his debt amounts to. (10 Mod. 496.) 
If a creditor conftitutes his debtor his executorsethis isa 
releafe or difcharge of the debt, whether the executor acts 
or not, (Plowd. 184. Salk. 299.) provided there be affets 
fufficient to pay the teftator’s debts. 

If no fuit has commenced againit him, the executor may 
pay. any one creditor in equal degree his whole debt, though 
he has nothing left for the reft ; for, without a fuit com- 
menced, the executor has no legal notice of the debt. 
After-the debts, the executor is to pay the legacies, which 
he is:to pay as far as his aflets will extend; but he may not 
give himfelf the preference herein, as in the cafe of debts. 
In cafe of a deficiency of affets, all the general legacies mutt 
abate proportionably, in order to pay the debts; but a 
Specific legacy, as of a piece of plate, horfe, &c. is not to 
abate at. all, unlefs there be not fufficient without it. 
(2Vern. 111.) If the legatees have been paid their legacies, 
and debts come in more than enough to exhauft the refi- 
duum, they are afterwards bound to refund a rateable part. 
(Ibid. 205.) See Lecacy, and Donation Can/a Mortis. 
When all the debts and legacies are difeharged, the furplus 

er-refiduum muft be paid to the refiduary legatee, if any be 
appointed by the will; if there be none, it was formerly 
underftood to belong to the executor; (Perkins, 525.) 
but it feems to be now the general opinion, that, if there be 
an exprefs legacy given to an executor, and no devife of the 
furplus, fuch furplus fhall not go to the executor; but be 
difpofed to the next of kin, according to the flatute of 
diftributions ; the executor ftanding on the fame footing as 
an adminiftrator. (Prec. Chanc. 323. 1 P. Wms. 7. 544. 
2 P. Wms. 338. 3 P..Wms: 43.194. Stra: 559.) See 
INTESTATE. ‘ 

Where no exprefs Iegacy is given to the executor, the fur- 
plus. fhall go to the executor, and not otherwife difpofed of 
by will. When there are feveral executors, and fome of - 
them are dead, the legatary muft fue the furviving exe- 
tutors, and’ not the executors or adminiftrators of thofe 
that are dead. Aind ifall the executors are dead, he mult 
fue the executors or adminiftrators of thofe that died lait, 
and not thofe of the reft. 

By the French law, an executor fhould be feifed of all 
the moveables of the deceafed during one year; at the end 
whereof he is to account forthem. To the vahdity ofa 
teftament, it is not neceflary there be an.executor nominated 
therein. 

Executor de fon tort, or of his own wrong,.is he who 
takes on him the office of an executor by istrufion, not 
being conftituted thereto by the teftator or deceafed,. nar 
authorized by the ordinary to adminifter. 

Hf an executor in his own wrorg takes upon himfelf the 
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office of an executor, without lawful authority, he is 
chargeable to the rightful executor, and to all the creditors 
of the teflator, and likewife to the legatees, fo far as the 
goods amounted to, which he wrongfully poffefled ; and 
uch an executor is made by any a€ of acquifition, tranf- 
ferring, or poffefling himfelf of any of the eftate or goods 
of the deeeafed; but not by atts of neceflity, piety, or — 
charity. (2 Nelion Abr. 793.) Such an executor cannot 
bring an action in right of the.deceafed; but a@ioys may 
be brought againit him ; neither can he retain for his owa 
debt or legacy. In cafe of his death, his executors or ad- 
miniftrators. are liable to the fuit of the lawful esecutor, 
creditors, and legatees, by 30 Car. II. cap 7. 
Executor, Debtee.. See Destex. , 
EXECUTORY, that which has, or carries with it 2. 

fufficient authority for being executed, _ 
Execurory contrad. See Contract. 
Executory dewi/? of lands, is fuch a difpofition of them 

by will that thereby no eflate vefts at the death of the de- 
vifor, but only on fome future contingency. 

It differs from a remainder (which fee} in three very mar 
terial points; 1. That it needs not any particular eftate to 
fupport it. 2. That by it a fee-fimple, or other lefs eftate, 
may be limited after a fee-fimple. 3. That by this means 
a remainder may be limited of a chattel intereft, after a par- 
ticular eflate for life created in the fame. The fir/ cafe 
happens, when a man devifes a future eftate to arile upon a 
contingency ; and, till that contingeney happens, does not 

difpofe of the fee fimple, but leaves it to defcend to his heir 
at law. As if one devifes land to a feme-fole and her heirs 
upon her day of marriage ; here is in effe€t a contingent re- 
mainder without any particular eftate to fupport it; a free- 
hold commencing iz futuro. This limitation, though it 
would be void in a deed, yet is good in a will, by way of 
executory devife. (1 Sid. 153.) For, fince by a devile a 
freehold may pafs without corporal tradition or livery of 
feifin, it may therefore commence in fufuro ; becaufe the 
principal reafon why it cannot commence im futuro in other 
cafes is the neceffity of a¢tual feifin, which always operates 
in prefenti. And fince it may thus commence in futuro; 
there is no need of a particular eftate to fupport it ;. the 
only ufe of which is to make the remainder, by its unity 
with the particular eftate, a prefent intereft. And hence it” 
follows, that fuch an executory devife, not being a prefent 
intereft, cannot be barred by a recovery, fuffered before it 
commences. (Cro. Jac. 593.) The /econd cafe happens 
where a devifor devifes his whole eftate in fee, but limits a 
remainder thereon to commence on a future contingency, 
As if a man devifes land to A. and his heirs; but if he die 
before the age of 21, then to B. and his heirs; this re- 
mainder, though void in a deed, is good by way of executory 
devife. (2 Mod. 289.) But in both thefe fpecies of exe- 
cutory devifes, the contingencies ought to be fuch as may 
happen within a reafonable time; as withiw one or morelife 
or lives in being, or within a moderate term of years; for 
courts of juftice will net indulge even wills, fo as to create 
a perpetuity, which the law abhors. (12 Med. 287. 1 Vern; 
164.) Thirdly, by executory- devife a term of years may be 
given to one man for his hfe, and afterwards limited over ia 
remainder to another, which could not-be done by deed.; for 
by law the firit grant of it, to a man-for life, was a total dif- 
pofition of the whole term; a life eftate being efteemed. of a 
higher and larger nature than, any term of years. (8 Rep. 
95-) Onthis fubjeét, fee Blackit. Comm, vol. ii. p. 276, 
Svo. 4 re ; 
Executory efate. See EsTat&éa noe 
Executoryijine See Bure. 
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EXEDENS Herpes. See Hertes. 
EXEDR JL, Eésdpx, among the Aucients, were places 

wherein the philofophers, fophiits, rhetors, &c. uled to 
hold their conferences and difputes. 

M. Perrault is of opinion, the exedre were a fort of little 
academies, where the men of learning met together.. See 
Acapemy. , 

Budeus rather thinks, that what the ancients called ex- 
edrx, might anfwer to what we call chapters in the cloifters 
of monks, or collegiate churches. 
EXEGESIS, Eénynzi:, a term fometimes ufed by the 

learned, to fignify explication. 

Several interpreters of the Bible are of opinion, that in the 
paflages of Scripture, where we meet with Abba Pater, two 
words, the firft Syriac, and the fecond Greek or Latin, but 
both fienifying the fame thing ; the fecond is only an exe- 
igefis, or explanation of the firtt. 

Execesis is alfo ufed for an entire difcourfe by way of 
explication or comment on any thing. : 

Execests numero/u, or linealis, fignifies the numeral, or 
lineal folutidn, or extra€tion of roots, out of adfected equa- 
‘tions, firft invented by Vieta. Ozanam calls it /a rhetigue. 
See Extraction of roots. 
EXEGETES, formed of <Znyzouo4, J explain, among the 

Athenians, perfons learned in the laws, whom the judges 
ufed to confult in capital caufes. 
EXEGETICA, ia igebra, the art of finding, either in 

numbers or lines, the roots of the equation of a problem, ac- 
cording as the problem is either numerical or geometrical. 
‘See Root and Equation. 

EXELCOSIS, from eAzo:, an ulcer, in Surgery, an in- 
“cipient ulceration, or an excoriation, which is juit beginning 
to fuppurate. 
EXEMPLAR, a model or original to be imitated or 

“copied. 
Exempvar alfo denotes the idea or image conceived or 

formed in the mind of the artift, whereby he conduéts his 
‘work. Such is the idea of Cefar, which a painter has in 
‘his mind when he goes to make a picture of Cezfar. The 
exemplar is ordinarily numbered among the caules. See 
“Causz. 
EXEMPLIFICATION of Letters Patent, denotes an 

exemplar, or copy of letters patent, made from the inrol- 
“ment thereof, and fealed with the great feal of England. 

Such exemplifications are as effectual to be fhewed, or 
_ pleaded, as the letters patent themfelves. 

EXEMPLIFICATIONE, in Law, is a writ granted 
- for exemplification of an original record. Reg. Orig. 290. 

EXEMPTION, a privilege, or difpenfation, whereby a 
‘perfon is excepted out of fome general rule. 

Exemption is particularly applied to churches, chapels, 
and monafteries, which have a privilege given them by the 
popes, or princes, wheteby they are exempted from the ju- 
rifdiGtion of the bifhop or ordinary. 

The council of Conftance revoked all exemptions, to re- 
- flore to the general-law, weakened and diminifhed by a re- 

_ Jaxation of feveral ages, its ancient force aud’ vigour, and 
. make it every where obtain in all its latitude. 

The council of ‘Tyent prohibited, and declared them null 
- for the future; confirming only fuch as were well founded 
_on legal concelfions from the holy fee. 

Exemption, in Lac, denotes a privilege to be free from 
fervice or appearance ; thus, knights, clergymen, &c. are 
exempted from appearing at the county courts by ftatute, 
and peers from ferving on inquetts. (6 Rep. 23.) \Perfons 
feventy years of age, apothecaries, &c. are alfo exempted 
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by law from ferving on juries, and juftices-of peace, attor- 
nies, &c. from parifh offices. 2 Inft. 247. 
EXERCISE, a repetition of any operation, for the 

ftrengthening or retaining of a habit. 
Exercise, or bodily motion, conftitutes, in the language 

of the older phyficians, one of the fix non-naturals, and has 
been juitly coufidered, from the earlieft times, as an important 
meafure in the prefevvation of health, as well as in-the cure 
of feveral difeafes. 

The value of corporeal exercifes ia the eftimation of the 
ancient phyficians, from Hippocrates downwards, is mani- 
feft from their writings, in which the various kinds of ex. 
ercife, as well as the degrees and times in'which they are ufe- 
fal, ave particularly difeuffed. Efculapius himfelf -is faid 
by Galen to have recommended riding on horfeback, and 
other exercifes, as the means of beneliting invalids. Bur 
Herodicus, a Thracian, feems to have been the firft who paid 
ferious attention to exercife, as a remedy for difeafes. He 
was malter of one of the academies, called Gymuafia, in 
which the military and athletic exercifes were taught ; and 
having remarked that his pupils ufually enjoyed high health, 
he turned his attention to the regulation of the gymnaltic 
exercifes, with a view to attain or preferve gocd health ; 
thus adding the medical gymnajlic art, to the two others jutt 
mentioned. (See Gymnastic, and Heropicus.) This 
matter of the gymnatium, however, went to work empiri- 
cally, and is aceufed by Hippocrates of doing confiderable 
mifchief, in attempting to cure febrile difeafes by his exer- 
cifes. (De Morb. Epidem, lib.‘vi.) Hippocrates and his 
commentator, Galen, have left many oblervations relative 
to the different exercifes, and their particular effe@s in the 
alleviation of particular difeafes. Friction, efpecially by 
means of the frigi/, or flefh brufh, is much inculcated:: 
on which fubject Galen has compofed his fecond book, « De 
Sanitate Twenda.” The various modes of wreftling, the ex- 
ercifes of the corycus, or hanging ball, &c. are commented 
on by Hippocrates in lib. ii. De Dieta: and Galen wrote 
alittle treatife de parva pila, (the little ball,) which he re- 
commends as an exercife that influences both the body and 
the mind at the fametime. In his difcourfe to Thrafibulus 
he difcuffes the queftion, whether the prefervation of the 
health preperly belongs to medicine, or to the gymnattic 
art: he inveighs againft the athletic and other violene 
practices of the gymnafium, but approves of the more mo- 
derate exercifes, which he confiders as fubfervient to the 
purpofes, and confequently a part of the art of the phyfi- 
cian. Antyllus, and other Greek writers, have treated of 
the various exercifes in the fame light, as is evinced by the 
colleétions of Oribafius. (See Colleé&. Med. lib. vie) 
The Romans even exceeded the Greeks in their attention to 
the medical gymnaftics. Afclepiades, in the time of Pom- 
pey, as Pliny informs us, confidered the different modes of 
exercife, viz. fri€tion, walking, and geflation, asthe chief 
auxiliaries of the phyfician, efpecially when combined with 
the proper regulation of diet; and by the employment of 
thefe exercifes, the inftitution of baths, the invention of 
hanging beds, /eéi penfiles, and other means of making 
phytic agreeable, he is faid to have acquired the general ap- 
plaufe of all mankind ; “ univerfum prope homanum gents 
circumegit in, &c.?? ~(Plin. Nat.’ Hitt. lib. xxvi. cap. 3.) 
Many eminent examples of the benefits of exercife among 
the Romans are on record. Suetonius ftates that Germa- 
nicus was cured of -a fort of atrophy-of the lower extre- 
mities, (cruram gracilitas) by riding. And Cicero him- 
felf, when reduced to a ftate of infirmity, which rendered 
it neceffary for him to defift from pleading, recovered his 
health by. travelling, and by + ieee diligence in the ule 
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EXERCISE. 

of friction. (Plutarch.) Fri€tion wasan exercife, indeed, 
reduced toa regular fyftem among the ordinary habits of 
the Romans, and was prefcribed to a great extent by their 
phyficians’ See Friction, 

That exercife, efpecially in the open air, is highly bene- 
ficial to the conftitution, 1s a truth which aniverfal experi- 
ence has eltablifhed. . It is fearcely neceflary, therefore, to 
appeal to the arguments of phyfiology to corroborate the 
propofition, It may be fufficient to ftate, that the imme- 
diate refult of bodily exertion is an acceleration of the cir- 
culation of the blood ; a quicker and ftronger contraction of 
the heart, by which the blood is pufhed more effeéiually to 
every part of the fyftem, and efpecially through the {mall 
and extreme branches of the veflels. Hence a glow is pro- 
duced ou the furface, and the complexion affumes a redder 
hue, from the diftention of the capillary veffels with blood ; 
and the exhalent arteries begin to pour out the thinner por- 
tions of the fluids in perfpiration. In the fame manner, the 
extreme arteries of all the other parts of the body are dif- 
tended, and excited to greater action ; whence all the organs 
of fecretion, which are principally made up of convolutions 
of the extreme arteries, are néceffarily ftimulated to an 
active performance of their feveral functions. The veflels 
of the ftomach pour out the gaftric liquors more abundantly, 
and the work of digeftion is more perfeétly and aétively 
completed; the appetite ‘for a new fupply of aliment 
quickly returns, and the ftomach is prepared for repeating 
the digeftive procefs, by the increafed fupply of the digef- 
tive liquor. The liver and the pancreas, in hke manner, 
elaborate their refpetive fluids, the bile and pancreatic 
juice, more copioufly, and thus contribute an inereafed aid to 
the operations of the alimentary canal. The lungs, in the 
mean time, being called upon for an augmented fupply of 
the vivifying principle derived from the oxygen of the at- 
mofphere, by the increafed circulation of the blood through 
them, refpiration is increafed in proportion to the quantity 
of venous blood which they receive. Thus, notwith- 
ftanding the greater rapidity with which the blood is carried 
to the jecreting organs, it is rendered adequate to the fecre- 
tion of the healthy fluids peculiar toeach, by the increafed 
operation of the lungs; as well as to the fupport of the 
greater mafcular aétion, in which the exercife confitts. 

It muft be obvious, then, that this general activity of 
the whole fy{tem, this free circulation through the moft mi- 
nute ramifications of the veffels, and through the glands and 
argans which they compofe, and this prompt feparation 
of the excrementitious and other parts of the blood, by the 
fecretions, cannot but contribute to the general health of 
the body. It is not lefs obvious that it contributes to the 
evolution andgrowth of the different parts of the body ; 
whether we confider the great influx of the blood, from 
which all growth is derived ; or obferve the faét, that thofe 
mufcles and limbs, which are moft a€tively exercifed, inva- 
siably acquaie fuperior bulk, as well as fuperior ftrength. 
The mufcles of the arms in black{miths, and thofe of the 
loins in porters, and all others employed in raifing or carry- 
ing great weights, invariably acquire a difproportionate fize ; 
and, on the contrary, thofe mufcles which are little em- 

~ ployed are apt to fhrink, and to be comparatively enfeebled, 
as in the legs of tailors. The effect of exercife in giving 
ftrength and rigidity of fibre to the mufcular or flefhy part 
of animals is well known, and daily exemplified in the differ- 
ence of texture in the wings and legs of birds which we 
ufe as food. In thecommon fowls, which feldom ufe the 
wing, and conftantly employ the legs in walking, the hard- 
nefs of the flefh of the latter, and tendernefs of that of the 
former, are notorious, From this influence of exercife in con- 

tributing to the growth and ftrength of the animal body, 
we may obvioufly trace the final caufe of that nia dif. 
pofition to aétivity and motion, which the young of all ani- 
mals poflefs, 

Regular exercife, not too violest in degree, nor continued 
toolong, fo as to induce exceffive fatigue, is therefore to be 
confidered as the moft important preventive of difeafes. 
It is not eafy to lay down rules by which it fhould be regu- 
lated ; fince the conititution, age, ftrength and habits muft 
modify its effeéts in different individuals. A fudden trat- 
fition froma ftate of reft to violent exertion is injurious to the 
invalid, efpecially after a full meal, or if continued until a 
profufe perfpiration, or great laffitude takes place ; for this 
over-exertion neceflarily leads to a languor and imperfect 
performance of all the vital a&tions, every or partaking 
of the general fatigue. The various kinds of ehercife may 
be confidered under two claffes, the attive and the paflive ; 
the former being the refult of our own mufcular attivity, 
fuch as walking, dancing, running, fwimming, fencing, the 
military exercife, and different athletic games; the latter 
the refult of communicated motion, as riding in a carriage, 
failing, fwinging, friétion, &c.; riding on horfeback, or 
driving a carriage, partakes in fome meafure of both the 
active and paflive exercifes, 

Walking, which feems to be the moft natural exercife, is 
capable of producing all the effects above detailed, if adapted 
in degree and duration to the various circumftances. Hence 
the moft obftinate cafes of hypochondriacal diforders, of in- 
digeftion, and other ftomach complaints, have been frequent- 
ly removed by perfeverance in walking, efpecially in the 
open air of the country. But when the exercife of walking 
is adopted with a view to banifh the complaints juft men- 
tioned, which a {edentary life is apt to induce, it is mott 
effe€tual when regularly and ftrenuoufly purfued. That de- 
gree of walking, which, when reforted to occafionally, or 
with confiderable intermiflions, produces great fatigue and 
languor, and therefore is rather prejudicial than advanta- 
geous, would, if daily continued, foon ceafe to fatigue, and 
would then contribute greatly to reftore the healthy flate 
of the funGtions. It muft be recolleGted that the animak 
vigour is confumed, or, to ufe the language of Brown, the 
excitability is exhaufted, by the mental funtions as well as 
by mufcular exertion; therefore, to ¢arry with us, in 
our walks in fearch of health, the brooding anxieties and 
cares of our profeffions,—to attempt to combine fludy 
with fuch exercife by reading, or by ferious reafoning in con- 
verfation, is to thwart the good effe€ts of the plan. We 
may obferve that, fo incompatible is deep thought with 
mufcular exertion, that moft people ftop in the midit of 
their aétivity, when their arguments require great refletion. 
Serenity of mind, and a relaxation from the ferious occupa- 
tions of life, are therefore neceflary, when walking is re- 
forted to as a remedy. 

Of the more violent f{pecies of a€tive exercife, which can 
only be reforted to as a prefervative from difeafe, b thofe 
who are in a ftate of good health, it is cipeecy to 
f{peak. 
: The modes of exercife which are particularly ufeful in the 
cure of difeafes, or in the reftoration of the health of con- 
valefcents, are the different f{pecies of geftation, efpe- 
cially riding in carriages, or on horfeback, and failing. 

The motion of a fhip produces the moft gentle exercife, 
and is therefore adapted even to the relief of very infirm 
conditions of the body, and it has been employed from early 
times in the cure of confumption. 
time of Pliny, ufed to fend their confumptive patients to 
Egypt; not, as that author takes care to inform us, on 

account 

The Romans, in the 
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too far to admit of any effeCtual relief. 

‘and conftant riding on horfeback.” 

EXERCISE. 

account of any peculiarity of that country, but in confe- 
quence of the length of the voyage. Annaus Gallio, who 
had been conful, was cured of a confumption by fuch a 
voyage. (Nat. Hilt. lib. xxxi. cap. 6.) Celfus feems to 
have confidered failing, when reforted to early, as the prin- 
cipal remedy for confumption: * opus eft, fi vires patiun- 
tur, longa navigatione,’”’ he fays; and where the ftrength is 
not equal to it, he recommends fhort voyages, or the ufe of 
alitter, or other means of gentle geftation. (De Medicina, 
lib, iii. cap.22.) The advantages of a fea voyage, efpecially 

mi; climate, are well known to modern phylicians ; 
and inftances of the fuccefs of fuch a voyage to Madeira, 
Lifbon, &c. when undertaken inthe incipient {tage of con- 
fumption, as Celfus recommends it, are very numerous. 
This, however, like all other remedies for confumption, is 
too often reforted to when the difeafe has already advanced 

See Consumpe- 
TION. 
The exercife of geftation by means of a carriage, and the 

more active exercile of riding on horfeback, being more 
eafily obtained, are of more importance in our confideration 
‘of the fubje&t. Horfeback exercife was not much adopted 
by the ancients, with a view to the cure of difeafes ; partly 
‘becaufe that valuable animal was lefs ufed by the Greeks 
and Romans, and partly becaufe their mode of riding, with- 
out ftirrups, was incompatible with the weaknefs of invalids. 
(See Fuller, Medicina Gymnattica, p. 231.) Hence we 
may underitand the obfervation of Antyllus, that “ riding 
is of little ufe to thofe who are fickly, becaufe a flow pace 
is productive only of Jaffitude, efpecially in the loins ;’? he 
admits, however, that “¢a quick pace of the horfe, although 

“it occafions a troublefome fhaking of the whole body, is ne- 
verthelefs fomewhat beneficial, and ftrengthens the fyftem, 
efpecially the ftomach and the organs of fenfe, more than’ 
‘all other exercifes.”? (Oribafius, loc. cit. lib. vi. cap. 24. de 
_Equitatione.) The great advantages of riding in the pre- 
‘vention and cure of many difeafes are infifted upon in the 
‘fironge& terms by Sydenham, who, indeed, appears, in feve- 
ral parts of his writings, to have confidered it as a remedy 
of ineftimable value, provided it be perfevered in with con- 
ftancy, in the manner which we have inculcated in refpe@ 
to walking. Speaking of the mode of cure in chronic dif- 
eafes, that fagacious phyfician obferves, “ nothing, among 
all the expedients which have hitherto come to my know- 
ledge, fo effectually fupports the f{pirits and ftrength, as long 

(Diff. Epiftolaris. ) 
Again in his Treatife on the Gout, and particularly refpeGting 
‘the prevention of the eda by exercife, he fays, ‘* rid- 
ing on horfeback is far preferable to all other exercifes for 
this purpofe ; in truth I have frequently confidered, that 
if any perfon were acquainted with a medicine, which 
he chofe to keep fecre:, of equal efficacy in this, and in 
the greater number of chronic difeafes, with a conftant 
and perfevering exercife on horfeback, he would {peedily 
accumulate the moft ample wealth.” And to exprefs his 
full conviction of the value of this exercife in confumptive 
complaints, he ufes thefe ftrong terms: “in fhort, however 
fatal coniumption is deemed to be, and actually is, fince 
it def¥roys two thirds of thofe who die of chronic difeafes, 
yet I folemnly affirm, that neither is mercury a more effe&tual 
remedy for the lues yenerea, nor Peruvian bark for agues, 
than is the exercife juft commended for confumption, 
provided that the patient be always careful to fleep in 
dry linen, and that his journey be fufficiently long.’? The 
truth of this great encomium is indeed queftioned by modern 
ractitioners in general, however weighty the authority of 
ydenham may be, e But there are many cafes on record, 

which feem to jultify this obfervation. Witnefs the cafe of the 
late Dr. Currie, of Liverpool, as relatedby himfelf,in the Zoo- 
nomia of Darwin, (Vol. ii. clafs ii. Ord. i. 6.) In this 
cafe, the patient had an hereditary predifpofition to con- 
fumption, and was reltored by travelling from a ftate of de- 
bility, in which the ereét pofture could fearcely be borue 
without fainting, to good health; having begun with 
the exercife of a carriage, and afterwards ridden on horfe- 
back, as his ftrength augmented. Sydenham has related 
feveral examples oF the value of this exercife, and others 
may be found detailed’by Fuller, &c, We cannot therefore 
doubt, that in many inftances, in which it has feemed to be 
deftitute of the efficacy afcribed to it by Sydenham, the 
failure mutt be attributed to the imperfeét or too Jate ufe 
of the remedy. ‘ I muft here repeat,’’ fays Fuller, quaint- 
ly, “« that when I {peak of riding, I underftand the Aadit 
of ridings the want of which -diftinétion has made it inef- 
eCtual to many a man. He that in this diftemper (con- 
fumption) above all others rides for his! health, mutt be 
like a Tartar, in a manner always on horfeback ; and then 
from a weak condition he may come to the ftrength of 
a Tartar.””_ (Medicin. Gymnaft. p. 106.) We have di- 
lated upon this topic, from a conviGtion that many chronic 
difeafes, which are included under the epithets of bilious 
and nervous, as well as many morbid conditions of the vif- 
cera, for which drugs, and even the waters of Briftol, 
Bath, and Cheltenham, are ineffectually {wallowed, might be 
removed by a fteady and unremitting exercife, in a carriage, 
or itill more certainly on horfeback. 

It is unneceflary to enter into a particular enumera- 
tion and difcuffion of every poffille form of exercife, the 
principle being the fame with refpe& to all. A late 
intelligent writer has laid down fome ufeful practical 
precepts on thefe topics, mixed with a good deal of 
trifling obfervation, and abfurd hypothefis. (See Willich’s 
Le€tures on Diet and Regimen, chap. 7.) The following 
remarks on the injuries occafioned by want of exercife are 
from that popular writer. ; 

“© We are now to confider the confequences arifing from 
want of exercife. This, indeed, is itill more debilitating than 
too violent motion. The folid parts of the human frame 
are relaxed by it 3 she circulation of the fluids is retarded ; 
they gradually ftagnate in the fmaller capillary veflels ; the 
fecretions are diminifhed ; and abundance of moifture or fat 
is generated, which renders the body, as well as the mind, 
more indolent and lethargic, relaxation of the mufcles, 
obftrudtions of the inteftines, hemorrhoids, apopleétic fits, 
various {pecies of dropfy, and at length a premature death, 
are the fad confequences. Men of letters are the moft 
unhealthy of all human beings, becaufe their bodies have 
fcarcely any other exercife but the imperceptible. motion 
of the arms. Want of appetite, flatulency, anxiety, at one 
time obftru€tions, at another diarrhoea, and the moft 
diverfified nervous fymptoms are their attendants. Sleep 
is beyond their reach ; a thoufand tormenting inconveniences, 
hypocondriafis, and at length acomplete {tate of melancholy, 
is too frequently their lot. Temperance alone will not 
remedy all thefe evils ; for, fince we cannot remain vigorous 
and healthy for two days together, with the fame mafs of 
blood, a new accefs of the neweft and moft fubtle parts of 
our fluids muft daily fupport the nervous fyftem, in order to 
preferve its regular funétions. If this be not continually 
reftored, weaknefs and relaxation of body and mind are the 
inevitable confequences ; with this difference only, that in a 
ftate of debility from tooy much bodily exercife, the thick 
and coarfe particles of the fluids are carried into circulation 
with the others, and the next meal or the firlt fleep after it, 
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foon fupplies the defictency in mental labours on the contrary, 

digeftion is mterrupted, the crude and vifcid parts of food 

remain unaffimilated, and the body is prevented from receiv- 

-ing proper nourifhment. In like manner fedentary me- 

chanics and artificers are affected, particularly fhoe makers, 

~ tailors, and weavers. ‘l'hey experience maladies fimilar to 

thofe to which men of letters are fubjeét ; and it has been 

frequently obferved, that they are very liable to difeafes of 

the mind, and efpecially to religious fanatici{m.’’ 

Exercise, Field, in Military Affairs, relates to the evo- 

lutions performed by companies, regiments, or greater 

bodies of troops, when learning, or practifing, thofe move- 

ments neceflary to be correétly underftood by perfons of 

all ranks in the military proteflion. See Evorutions and 

Tactics. 
Exercise, Gun, relates to the feveral arrangements, and 

motions, made for ferving either heavy or light artillery, 

under every circumftance common to military operations. 

See Gun-£xerci/e. 

Exercise, Manual, teaches the feveral motions of the 

firclock, whereby all a& as it were in unifon, and perform 

their duties when drawn up for difplay, or for fervice, in an 

uniform and appropriate manner. See Manuau-Exercife. 

Exexcis£, Sword, refers to the feveral pofitions of the 

>{word, adapted either for attack, defence, or compliment. 

~ See Sworv-Lxerci/e. 

Exercise, in a Naval Sen/e, is the preparatory practice 

of managing the artillery and {mall arms, in erder to make 

the fhips’ crew perfeétly fkilled therein; fo as to direct its exe- 

_cution fuccefsfully in time of battle. ‘The words of com- 

, mand introduced, during the late war, for the exercife of 

=the great guns, are the following: « Silence: caft loofe 

your guns; level your guns ; take out your tompions 5 run 

out your guns; prime; point your guns; fire; fpunge 

your guns ; load with cartridge; fhot your guns; put in 

‘your tompions ; houfe your guns; and fecure your guns. 

Falconer’s Marine Ditt. art. Lxerci/e. 

Exercife may alfo denote the execution of the move- 

ments, which. the different orders and difpofitions of fleets 

_ occafionally require, and which the feveral {hips are required 

to perform, by means of fignals. ; 

Exercises, in-the plural, are particularly underftood 

of what is taught young gentlemen in the academies, or 

riding-fchools, &c. As riding the great horfe, dancing, 

fencing, vaulting, drawing fortifications, &c. 

EXERGASIA, Eé:pyxoix, Expojfition, in Rhetoric, a 

figure confifting of feveral equivalent expreflions, or fuch as 

are nearly fo, in order to reprefent the fame thing in a 

Rronger manner. The warmth and vehemence of the 

{peaker.often urge him to recur to this figure, when he is 

affected with his fubje€t, aud there are no words, no ex- 

preffions, fufficiently forcible to exprefs his fentiments ; and 

he therefore repeats one after another, as his fancy fuggelts 

them. This flow of expreffion, under the conduct of a good 

judgment, is often attended with _advantage ; as it warms 

“the hearers, and imprefles their minds, excites their paflions, 

and enables them to fee things in a ftronger light. 

EXERGUM, Exercue, or Exerge, often denominated 

“by Evelyn exurge, among Medali/is, is the bottom of a coin, 

commonly feparated from the field by a line, upon which 

the figures of the reverfe ftand. It is fo called from being 

-a€ epyes out of the work of the medal. When the letters or 

_ words of a medal run round the margir, are on either fide 

-of the figure, or upon the exergue, they are denominated a 

legend 5 but when they occupy the field, they are called an 

,infeription. See Lecenp and Inscarrrion. : 

.to Oakhampton, and perhaps of a road hence over 

EXE 
EXETER, in Geography, a city in Devorthire, England 

is of great antiquity, and, as Rifdon emphatically fijles it 
“© may be called the emporium and principal ornament of — 
the weft.” Its Roman name, as it appears in Ptolemy, — 
is Z/ca; and it is conjectured that the fecond legion of 
Augutta was ftationed here for fome time: this was com- 
manded by Vefpafian, who was the conqueror of Britan- 
nia Prima, in which province this place was included. In 
the Itinerary of Antoninus, Exeter is called Ifca~Danmo- 
niorum, and is the molt wefterly ftation he noticed: 
though, from the Iters of Ptolemy and Richard; from the 
remains of Roman roads over, and around Haldon ; and 
from the veltiges of ancient ways through Drew-Teignton’ 

art- 

moor, by Hollow-ttreet in the parifh of ret it is 
apparent that various principal roads ran weftward from 
this city ; and, therefore, it is probable that the Romans 
had other {tations weit of this. How long Exeter retained 
the name of Ifca-Danmoniorum is uncertain; though it 
feems probable that it fell into difufe very foon after the 
Romans quitted the ifland, about which time it appears to 
have been re-occupied by the Britons who had preferved 
their independence by retiring to the wilds of Cornwall. 
They did not, however, continue in the poffeflion of it 
many years; for Cerdic, the founder of the kingdom of 
Weliex, having greatly extended his territories, either by 
conquett or intrigue, included the moft confiderable portion 
of Devonthire within his dominions; and at length Exeter 
became {nubjugated to the power of the Saxons. Under 
their government its name was changed to Evan-Ceitre, 
Ex-Ceftre, &c., and thence, through various fimilar appel- 
lations, foftened to Exeter. 

This city has been feveral times befiered; but the greateft 
calamities it experienced were infli@ed by the Danes, who, 
in the reign of Alfred, in violation of a folemn treaty, fur- 
prifed and routed the king’s horfemen, and mounting their 
fteeds, rode to Exeter, and remained there for the winter. 
Alfred colle&ted all his forces and invefted the city by land, 
while his fleet blocked up the harbour: the Danes capitu- 
lated, and agreed to evacuate all the territories of the Weit 
Saxons. Between the period of the death of Alfred and 
the reign of Athelftan, the Cornifh Britons had recovered 
poffefiion of Exeter; but Athelftan having deteated and 
driven them to the weft of the Tamar, they were never 
afterwards able to oppofe the Saxon arms. To fecure his 
conquefts he furrounded Exeter with a wall of hewn ftones 
defended by towers: and under his aufpices, fays Malmfbury, | 
“ it became fuch a place of trade, that it abounded with 
opulence.” He adds that many other remarkable works 
ot Athelftan were to be feen in the city and its neighbour- 
hood. ~In the year 1003 Exeter was the firft facrifice to 
the fury of Swein king of Denmark, when he came to re- 
venge the inhuman fact of his countrymen: being de- 
livered up by the treachery of its governor, after a fiege of 
two months, many of the inhabitants were put to the © 
fword, and moft of the buildings deftroyed by fire. Be- 
fore it was well recovered from this calamity, it was again 
befieged and taken by William the Conqueror. Jn the 
reign of Stephen, this city was alternately garrifoned by 
the forces of the king and the emprefs. It zgain became 
the {cene of hoftility during the conteft between Henry VI. 
and Edward IV. In the reign of Henry VII. it was 
clofely, though ineffectually, befieged by three thoufand 
men under Perkin Warbeck. The lait fiege Exeter expe- 
rienced was in Edward VI.’s reign, when religious innova- 
tions occafioned an alarming infurreGtion in the welt of 
England; the inhabitants, though reduced nearly to oe 
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fo bravely defended the city for thirty-five days, that the 
infurgents abandoned their defign. 

The ground inclofed within the walls of the city is 
nearly in the form of a parallelogram, of four furlongs in 
Tength, and three in breadth: this {pace is interfeGed by 
the four principal ftreets which meet near the centre, and 

diverging at right angles, conneé the city with the fuburbs. 
The whole extent occupied by buildings is about one mile 
and three quarters in length, and one mile in breadth. In 
the year 1769 the furrounding walls were entire ; but many, 
parts have been fince deftroyed. Stukeley fpeaks of them 
as being, in his time, in pretty good repair, and having many 
turrets and towers, various parts of which are {till remain- 
ing. Leland, fpeaking of this city, obferves, that it is 
© a good mile and more in cumpace, and is right ftrongly 
waullid and maintainid. Ther be diverfe fair towers in the 
toune waul bytwixt the fouth and the weft gate. Ther 
be four gates in the toune, by the names of elt, weit, 
north, and fouth. The eft and the welt gates be now 
the faireft, and of one fafcion of building: the fouth 
gate hath beene the ftrongeft.’’ In the year 1769 the 

“north gate was taken down, to make a more convenient 
entrance into the city; and in 1784 the eatt gate was re- 
moved for the fame purpofe. The fouth gate, the interior 
arch of which Dr. Stukeley remarks to be of Roman work: 

__manfhip, is intended to experience the fame fate. 
The fituation of Exeter is commanding and pleafant 1 it 

ftands on the acclivity of an eminence or. the eaftern banks 
_of the. river Exe, which flows in a femi-circular direction 
round the fouth-welt fide of thecity. ‘* What adds to its 

_whalefomenefs and cleanlinefs,”’ fays Stukeley, “ is, that 
the ground is higher on a ridge along the middle of its 
length declining on both fides. Further, on the fouth-welt 
and north-weit fides it is precipitous; fo that with the 
river, the walls, the declivity Be erconed: and ditch with- 
out ids, "twas a place of very great ftrength, and well 
_chofe for a frontier.”” Inthe higheft part of the city, on 
_ the north fide, ftand thé remains of Rougemont caftle, which 
was formerly the feat of the Welt Saxon kings, and after- 
wards of the dukes of Exeter. This building has little to 
recommend it but its antiquity and pleafant fituation. The 
Tuins of the exterior walls are nearly all that remain; thefe 
inclofe a confiderable {pace, of a pentagonal form, and were 
defended by four towers; two on the weft, and two on the 
eait fide. The ramparts of the caftle command a moft de- 
lightful view over the adjacent country. When the caftle 

“was ereCted is unknown ; though Guia tale, that it was 
built by Julius Czfar, is unqueltionably falfe. William the 
Conqueror either rebuilt, or much repaired, the whole edi- 
fice, and beftowed it on Baldwin de Briono, hufband of 
Albreda his niece, whofe defcendants, by the female line, 
enjoyed it, together with the office of theriff of Devon, 
which feems to have been annexed to it, till the fourteenth 
year of Henry III.’s reign, when that prince, refuming 

/ into his own hands fundry caftles and forts in this realm, 
difpoffefled Robert de Courtney, in whofe family it had 
been for three defcents. In the civil war of the feventeenth 
Century the cafile was completely ruined, when the city 
‘withftood a blockade of two months againit Fairfax, one 
of whofe forts, Mr. Gough fays, ftill remains in a field to 
the north. Within the area inclofed by the walls, a {mall 
chapel was erected by lady Elizabeth de Fortibus, countefs 
of De who endowed it with lands, called the prebends 
of Hays and Catton, for the payment of certain weekly 
fervices therein to be performed. A feffions-houfe, of 

tand-ftone, has beengecently built within the area on 
north-weft fide, 

ety 

Within the walls of the city are fifteen parifh churehes, 
and in the fuburbs four; but molt of them being {mall, they » 
prefent nothing worthy of particular defcription. 

The cathedral is a large iuterefting edifice, and, aceording . 
to Hooker and fome other writers, was five hundred years in 
building ; it confifts of a nave with two anfles, a choir with 
aifles, a north and fouth tranfept, which are terminated by 
lofty towers. On the fouth fide was a large cloifter, which 
is moitly deltroyed. To the eaft of this is the bifhop’s - 
palace, which, with its gardens, are inclofed within a lofty 
wall. For a particular hiftory and defcription with feveral 
architeétural points, fee a large folio work publifhed by 
the Society of Antiquaries. 

The epifcopal fee of Devon was feated at Crediton © 
previous to its eftablifhment at Exeter; but Leofiic, whe 
was bifhop of that fee, and lord chancellor of England, 
prevailed on Edward the Confeffor to remove it to the latter 
town in the year 1¢49. ‘Phat monarch, in perfon, with 
Eadyga, his queen, attended the inftallation, and placed the 
bifhop in his new fee; which at the fame time he endowed - 
with the lands and emoluments: appertaining to-that of 
Crediton. The fee being thus eftablifed, it appears 
probable that a fuitable cathedral was foon afterwards 
erected : but whether it was conflructed by. theenlargement 
and alteration of fome exifting edifice, or whether a feparate 
and entire building was now raifed, is uncertain. -* It feems 
not unlikely,’? oblerves fir Henry Englefield, “ that the firft 
cathedral was not more than about fixty feet in length, and 
occupied the fite of the prefent chapel of St. Mary.” That 
the chapel, in its prefent ftate, was not the Saxon church, 
is fatisfa€torily proved by an examination of its archite&ure. 
No particular alteration appears to have been made in the 
cathedral before the time of William Warlewaft, the third - 
bifhop, who was a Norman, and had been chaplain to the ” 
Conqueror, and his two fons, William and Henry ; the 
latter of whom indu&ed him to this’ fee in. 1107. This 
prelate was a liberal benefactor to his cathedral ; and it 
appears that he confiderably enlarged it, and laid'the founda-- 
tion of the prefent choir: to him the towers yet remaining 
are probably to be aferibed ; they are perfeétly fimilar in 
ftyle to the buildings of Gundulphus his cotemporary, and * 
bear much more refemblanee to the magnificence of the 
Norman architeéts, than to the fimplicity of the ~Englifhy - 
Saxons. 

Exeter has been from time immemorial, and {till is, invefted -° 
with great privileges. At the period of the Norman fur- 
vey it enjoyed the fame exemption from taxes as London, - 
York, and Winchefter. Since that time it has obtained ~ 
many charters, and grants of immunities, from feveral mo- - 
narchs. In the reign of Henry I, the fee-farm rents were 
granted to Matilda his queen ; and in king John’s time, Ha- 
bel, his confort, held Exeter in dower, with a fair thereunto 
belonging. In the third year of John’s reign, the burgefles 
paid a fine of 110 marks for a confirmation of their charters ; 
and about. this period the city, which had been previoufly 
governed by port-reves and bailiffs, was incorporated, and 
had.‘a mayor for its chief officer. We find in the Noti- 
tia Parliamentaria, that “ in the reign of Edward I, 
the burgeffes and citizens pleaded that tlicir city was an 
ancient demefne, and that they held it in fee-farm of the © 
crown, paying 39/. 15s. 3d. To fupport this claim, they 
referred to ee [11.’s charter, made to his» brother Ri- 
chard, king of the Romans; whereby they further chai- 
lenged return of writs, a gallows, pillory, &c. and a fair 
of four days, befides three weekly markets ; which liberties 
they certified they enjoyed fince the time of the con 
quefl; upon which they were allowed.” Henry VIII. 

conttituted. - 
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conftitnted Excter a county of itfelf; thus vendering it 

independent of Devon, and mvefling it with correfponding 

privileges, 
The corporation now confifls of a mayor, twenty-four 

aldermen, a recorder, chamberlain, town-clerk, fheriff, four 

ftewards, and fevéral inferior officers. The corporate bodies 

within the city are thirteen, each of which is governed by 

officers annually chofen from among themfelves. Exeter 

was one of the firft cities that returned members to parlia- 

ment: the right of eleGtion is vefted in the magiltrates and 

freemen, who are fuppofed to amount to about one thoufand 

perfons. Thetrade of Exeter is extenfive ; yet would pro- 

bably have been much more fo, but for a contention between 

the inhabitants and Hugh Courtenay, earl of Devon, which 

deprived the city of the ufe of its river for navigable pur- 

pofes during feveral centuries. The difpute is reported by 

{zacke to have arifen abcut fome pots of fifth; which, 

being expofed for fale in the market place, were feen nearly 

tat the fame time by the cators of the earl, and of the bifhop 

6f Exeter, both of whom wanted the whole. The mayor, 

to whom the difference was referred, adjudged one part to 

the earl, another to the bifhop, and the third he dire&ted to 

be kept for the ufe of the market. This decifion, and a 

fubfequent determination of the mayor and council, that 

no freeman of Exeter fhould wear.any foreigner’s livery, 

“badge, or cognizance without the mayor’s licence, offended 

the earl, who immediately impeded the navigation of the 

‘river, ‘ flopping, filling, and quirting the fame,” fays 

Hooker, “ with great trees, timber, and ftones, in fuch 

fort, that no veffel, or veffels, could paffe or repaffe.” Pre- 

vioufly to this occurrer.ce the tides flowed beyond the city ; 

but now they only reach Topfham, a town between three 

or four miles nearer the fea, the advantage of which was pro- 

bably the chief obje& of the earl’s meafures, as that place was 

part of his eftate, and became exceedingly flourifhing in con-. 

fequence. The river was fo completely choaked up, that 

though many attempts were made to reftore the navigation, 

fearcely any thing was accomplifhed till the year 1675, 

when a caval was cut-from Topfham to the city ; and about 

tweaty years afterwards the prefent haven was conftruéted : 

and by means of fluices and flood-gates, veffels of 150 tons 

-burthen are now admitted to a good quay, formed near the 

city walls. 
‘Exeter is fituated 170 miles W. from London. The 

number of inhabitants, as returned under the late a, was 

17,388; of houfes 2836. ‘The principal employ of the la- 

bouring clafles of people arifes from the woollen trade 5 and 

the city has derived immenfe profits from the exportation of 

ferge, kerfeys, ani other articles, the value of which toge- 

ther has been computed at the average fum of 600,000/. per 

annum : the chief markets were, during peace, Spain, Portu- 

gal, Germany, and Italy. About 300 perfons are alfo em- 

loyed in. manufaéturing cotton, at _a large factory ef- 

tablifhed on the banks of the river. Exeter had anciently 

a mint, which was granted by king Athelitan; and mo- 
ney has been-coined here fo late as the reign of William 

JIL, the place-of coinage being denoted by the letter E 
under the buft. 

“This city has been the birth place of feveral very emi- 

nent and learned men. Among the moft diftinguifhed are, 

Jofephus Ifcanus, whofe writings adorned the commence- 

ment of the thirteenth century: John Hooker, fir William 

Petre, and fir Thomas Bodley, who all flourifhed-in the 

fixteenth century; and fir Peter, afterwards lord King, 

who held the high office of lord chancellor from 1725 to 

1733: 
is the vi-inity of Exeter are feyeral handfome, and re- 

EXF ; 
{peétable feats, belonging to the nobility and gentry, The y 
principal of thefe are, Pendichadicaite: belo» pe to vif, 
count Courtney; Mamhead, the feat of lord ifburne ; 
Haldon-houfe, the feat of fir Lawrence Palk, &c. ; Mount- 
Radford, the feat of John Baring, efq.; Peamore, the thes 
of Samuel Kekewich, efq.; Cleve, the feat of Thomas 
Northmore, efq.; Cowicke, the feat of James White, efq.; 
Oxton-houfe, the feat ofthe Rev. John Swete. Polwhele’s — 
Hiftory of Devonfhire, 8vo. Jenkins’s Hiftory and Anti- — 
quities of Exeter, 12mo. 1806. 

Exeter, a poft-town of America, in the county o 
Rockingham and ftate of New Hampfhire, and, Portf- 
mouth excepted, the moft confiderable fea-port town in 
the itate. It is fituated on the head of the navigation on 
Swamfcot, or Exeter river, 2 branch of the Pifcataqua, 15” 
miles 5.W. of Portimouth. The tide rifes here eleven 
feet. This town is well fituated for manufaétures, and has — 
already fix faw mills, a fulling mill, flitting mill, paper mill, 
{nuff mill, two chocolate and ten grift mills, iron-works, and 
two printing offices. ‘The fadlery bufinefs is very confiderable. 
Some few veffels of different burden are built here, and the 
river is capable of floating thofe of 500 tons. The fituation 
of Exeter is adapted for an extenfive population. The pub- 
lic edifices are, two congregational churches, an elegant 
building appropriated to the academy, a handfome and ca- 
pacious court-houfe, and a gaol. The public offices of the — 
itate are at — kept inthis place, It contains 1727 in- 
habitants. he townfhip is of an irregular figure, and 
about four miles {quare. “It was incorporated in 1638; be-_ 
fore which period it was called Swamfcot falls; it lies 50 
miles N. of Bofton. N. lat. 42° 59’. W. long, 71°. The 
academy was founded and endowed by the Hon. John Phil- 
lips, L.L.D. of Exeter, and incorporated by aét of affembly 
in 1781. Itis faid to bea refpeGtable inftitution, under 
the infpe¢tion of a board of trultees, and the im 
vernment and inftruétion of a preceptor and an affifta 
annual income is 480/. and the number of ftudents is com- 
monly between 60 and 80. In 1794 a building was ere&t- 
ed, which, in point of convenience, and perhaps of elegance, 
is exceeded by few buildings of the kind in the United | 
States. Morfe. ‘ 

Exerer, the north-wefternmoft townfhip in Wathing- 
ton county, and flate of Rhode ifland, in which the feveral 
branches of Wood river unite ; containing 2476 inhabitants, 
of whom 24 are flaves.—Alfo, a townfhip in Luzern county, 
Pennfylvania, including 737 inhabitants.—Alfo, a town in 
New Hanover county, in Wilmington diftri@, North 
lina ; fituated on the N.E. branch of Cape Fear, about 36 
miles from Wilmington. 
EXFOLIATION. This term, in Surgery, denotes the 

procefs by which the dead part of a bone Gdrates from 
the living portion. Itis alfo not uncommon for furgeons 
fignify, by the word exfoliation, the piece of bone ith 
that has perifhed, though this is certainly an abufe of |}: 
guage. “| 

Exfoliation, or the feparation of a dead portion of bone 
from the living, is effeGted much in the fame way asa 
flough is thrown off from the foft pacts. The piece of bone 
which has perifhed is not detached by becoming rotten; 
for, in fact, it poffeffes confiderable firmnefs, atid at firft cx 
heres as intimately as ever to the living bone ii i 
contiguous to it. As Mr. Hurter has accura’ 
if the procefs of exfoliation were not to take 
dead piece of bone would remain undetach pars, i0- 
afmuch as putrefaétion is concerned in producing the fep 
ration. " ; 

The more the pathologitt confiders the “difeafes of 3 ! 

‘ 
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bones, the more he will find them refemble thofe of the foft 
arts. ‘This faét, indeed, anatomy would lead one to infer, 

Fince the texture of the bones is the more fimilar to the ftruc- 
ture of the reft of the body, than an uninformed perfon would 
fuppofe. The chief difterence is, that the bones contain 
Wee, which the foft parts do not. 

Mr. Hunter defcribes the procefs of exfoliation as fol- 
lows ; adead bone (he fays) atts on the fy{tem in the fame 
manner as any other extraneous body. 1t ftimulates the ad- 
jacent living parts, in confequence of which fuch a procefs 
is begun, as muftend in the dead piece being thrown off. 
The effe&ts of this ftimulus are; firft, that the living adja- 
cent bone becomes more vafcular, a circumf{tance which al- 
ways takes place, when a part has more to do than is jutt 
fufficient for the fupport ot life. Secondly, that the earth 
of the living part, when it is in contaét with the dead bone, 
is abforbed. Hence the bone becomes fofter, and is now 
only adherent by the animal matter in its texture. Thirdly, 
that the living animal part is at laft abforbed along the fur- 
faces of contact. This part of the procefs begins long be- 
fore the laftis finifhed. Both of them begin firft at the fur- 
face, though, in their courfe, they do not every where take 
place, in an equal degree, at the fame time. Fourthly, 
that, in proportion to the wa{te made by the la{t part of the 
procefs, a fungus arifes from the living f{urface, and fills up 
the intermediate fpace, fo as to prevent a vacuum. Mr. 
Hunter obferves, that thefe different ftages, taken together, 
conttitute ulceration. He remarks, that when any part of 
a bone is once loofe, it will be pufhed towards the furface of 
the body, as moft other inanimate fubftances are. This 
part of the procefs is partly mechanical, and partly a con- 
tinuation of ulceration. The fame diftinguifhed furgical 
writer alfo notices, that a proof of the third ftage above 
mentioned, may be derived from certain cafes, in which 
people die while exfoliation is going on. A fmall groove, or 
worm-eaten canal, may then be difcovered, which becomes: 
gradually deeper, and follows the irregularities of the dead 
and living furfaces. After the application of the trepan, a 
circular piece of bone is frequently thrown off, which is al- 
ways lefs than the fpace from which it came. This, fays 

_ Mr. Hunter, could never be the cafe, if there were not a 
lofs of fubftance. ; 

Thus we find that exfoliation, and the procefs by which 
a flough of the foft parts is detached, are nearly alike. In 
‘both inftances, the matter which forms the bond of con- 
nection between the dead and living fubftances, is abforbed, 
the dead part is loofened, and is next pufhed off by the 
i of the granulations. 
Pm The bones, on which exfoliations moft frequently oc- 
cur,-are fuch as are of a firm, folid ftructure; thofe 
hich are of a fpongy cellular texture, are more fubject 
the affection called caries. 
All the old furgical praétitioners and writers ufed to pro- 
ulgate the doctrine, that whenever the furface of a bone was 

Taid bare, and deprived of its periofteum, an exfoliation mutt 
tnevitably follow. The praétice, which was reforted to in 
confequence of this notion, did really, for the moft part, oc- 
cafion a deftruction of a part of the bone, and the progrefs 

" of the cafe feemed a confirmation of the erroneous opinion, 
Fefting on experience itfelf for its foundation. For it fol- 
Jowed almoft asa matter of courfe with the ancient furgeons 
that fince they confidered the occurrence of exfcliation un- 
avoidable in the circumitance which we have mentioned, 
their grand aim was to promote and accelerate the procefs, 
fo asto fhorten, as they conceived, the duration of the cafe. 
With this view, they ufed to put on the uncovered part of 
the bone ftimulating, drying, Suititudle applications, and, 
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very often, the actual and potential cautery. Alfo, fancying 
that the wound could never heal till the dead piece of bone 
had come away, they ufed to avoid laying down the flefh, 
fo as not to leave the furface of the bone along while ex- 
pofed, a caufe, of itfelf, quite adequate to the produétion of 
an exfoliation. 

However, the fac is, that a mere temporary expofure of 
part of abone, fuch a tranfient denudation, as need only be 
permitted in cafes of wounds, is not neceffarily, or even 
commonly followed by an exfoliation, when a proper me- 
thod of treatment is purfued. 
We have already remarked that the difeafes of the bones 

are more like thofe of the foft parts, than many would 
imagine. The expofed farface ofa bone will not die, if ic 
be otherwife free from injury, and the furgeon, immediately 
heis called, take care to lay down the detached flefh in the 
{ituation which it previoufly occupied. Even when the de- 
nuded bone, on account of lofs of fubftance, cannot be di- 
rectly covered again, it will not always exfoliate, provided 
the furgeon, inftead of ufing the cautery, cauttics, fpiri- 
tuous, or any other irritating applications, applies only fome 
plain foft lint, or a pledget of any mild fimple ointment. 

When the foft parts are merely divided, the expofed fur- 
face will not flough; but when the wound is complicated, 
with a violent degree of contufion, laceration, &c. the cafe 
is different, and the fibres, veflels, &c. moft injured, will die 
and be thrown off. ‘Thefe parts may either be killed at 
once by tke violence, or the mifchief which they have fuf- 
tained may give rife to inflammation, which may terminate ir 
floughing. © Things are nearly the fame with refpeé to the 
bones. We will bring to our confideration a few circum- 
{tances relating to the fubjet of wounds of the head, which 
are, perhaps, more frequently than any other kind of wounds 
followed by exfoliations. In thefe inftances, if the foft 
parts be fimply cut, fo as to occafion an expofure of the 
cranium, without the bone itfelf being violently contufed, 
the wound may be healed by the firft intention, and no part 
of the full will exfoliate. The fame occurrences may 
happen, together with a detachment of the pericranium, 
and yet the fame confequences will follow. 

However, when the external violence has affe&ted the 
bone, as well as the foft parts, the injured part of the fkull 
will frequently die and exfoliate, notwithftanding the moft 
judicious treatment. . 

The procefs by which an exfoliating piece of bone is 
thrown off, depends almoft entirely upon nature, and the 
furgeon can interfere very little, with any real utility. The 
milder and lefs irritating his dreflings are, the better. Some« 
times, when the dead part of the bone is loofe, but is fo 
covered with flefh that it cannot come away, the pra¢titioner 
may greatly expedite the cure, by making a proper opening 
for the removal of the piece of bone that has exfoliated. 
Sometimes, when the procefs of exfoliation is long and te- 
dious, he may render effential aid by occafionally intro- 
ducing a pair of {mall forceps into fome finus leading down 
to the affeéted bone, and moving the exfoliating portion a 
little every now and then, fo as to accelerate its feparation. 
This latter proceeding, it is obvious, is only admiflible when 
the opening in the foft parts is large enough, and when the 
dead piece of bone either projeéts, or is of fuch a fhape as 
will allow of its being taken hold of with a pair of forceps, 
Sometimes, when the dead piece of bone is prevented from 
exfoliating, by being overlapped by new offeous matter at 
its circumference, the furgeon may properly make fome 
attempt to cut away the portion which is fo wedged, that its, 
fpontaneous detachment would require an unreafonable 
length of time. Endeavours of this kind, however, on the 
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part of the furgeon, fhould be made with great circum- 
f{pe&tion and prudence; and, indeed. they can only be jutti- 
fiable when the affected bone is fufficiently fuperficial. 
EXFOLIATILVUM, from ex/folio, to fhed the leaf, an 

inftrument for fcraping e:foliating bones. 
EXFREDIARE, in our Old Writers, denotes the 

breaking of the peace, or committing open violence. Leg. 
Hen. L. cap. 31. 

The word is formed from the Saxon, frede, peace. 
- EX GRAVI QUERELA, in Laz, a writ that lies for 
him to whom any lands or tenements in fee are devifed by 
will (within any city, town, or borough, wherein lands are 
devifeable by cuftom), and the heir of the devifor enters, and 
detains them from him. (Reg. Orig. 244. Old Nat. Br. 
$7.) And if aman devifes fuch lands or tenements unto 
another in tail, with remainder over in fee, if the tenant in 
tail enter, and is feifed by force of the intail, and afterwards 
dieth without iffue, he in the remainder fhall have the writ, 
ex gravi querela, to execute that devife. (New Nat, 
Br..441.) Allo where a tenant in tail dies without iflue 
ef his body, the heir of the donor, or he who hath the 
reverfion of the land, fhall have this writ in the nature of a 
formedon in the reverter. Ibid. 

If a devifor’s heir be oufted by the devifee, by entry on 
the lands, he may not afterwards have this writ, but is to 
have his remedy by the ordinary courfe of the common law. 
(Co. Litt. 111.) If the claimant’s title accrues within 20 
years, the mot eligible method of proceeding, is now by 

ejeZment ; which fee. 
EXHAREDATIO. See Exuerepation. 
EXHALATION, a fume or tteam exhaling or iffuing 

from a body, and diffufing itfelf in the atmofphere. 
The terms exhalation and vapour are ordinarily ufed in- 

differently, but the more accurate writers diftinguifh them ; 
appropriating the term vapour to the moiit fumes raifed 
from water and other liquid bodies ; and exhalation to the 
dry ones emitted from folid bodies, as earth, fire, minerals, 
fulphurs, falts, &c. In this fenfe, exhalations are dry fub- 
tile corpufcules, or effluvia, loofened from hard terreftrial 
bodies, either by the heat’ of the fun, or the agitation of the 
air, or fome cther caufe, and emitted upwards to a certain 

‘height of the atmofphere, where, mixing with the vapours, 
they help to conftitute clouds, and return back again into 
dews, mitts, rains, &c. 

Sir Ifaac Newton takes true and permanent air to be 
formed from the exhalations raifed from the hardeft and 
moft compact bodies. See Air, Damp, Evaporation, 
and Vapour. 
EXHAUSTED Receiver, a glafs, or other veffel, 

applied on the plate of an air-pump, and having the air ex- 
tracted ont of it by the working of the engine. (See Air- 
pump.) Things placed in an exhaufted receiver, are faid to 
be in vacuo. See Vacuum. 
*EXHAUSTIONS, in Mathematics. Method of ex- 

hauftions is a way of proving the equality of two magni- 
tudes, by a redu@io ad abjurdum ; fhewing, that if one be 
fuppofed either greater or lefs than the other, there will 
arife a contradiGtion. The method of exhauftions was of 
frequent ufe among the ancient mathematicians, as Euclid, 
Archimedes, &c. It is founded on what Euclid fays in his 
tenth book, viz. that thofe quantities whofe difference is 
lefs than any affignable quantity, are equal; for if they were 
unequal, be the difference ever fo fmall, yet it may be fo 
multiplied, as to become greater than either of them ; if not 
fo, then it is really nothing. 

_ This he affumes in the proof of prop. 1. book x. which 
imports, that if, from the greater of two quantities you take 

4 

EXI 

more than its half, and from the remainder more than its 
half, and fo continually, there will, at length, remain 2 
quantity lefs than either of thofe propofed, 

On this foundation it is demonftrated, that if a regular 
polygon of infinite fides be infcribed in or circumferibed 
about a circle; the {pace, which is the difference between the | 
circle and the polygon, will by degrees be quite exhaufted 
and the circle become equal to the polygon. 
EXHEPENUM, in Natural Hi/liry, the name of a 

white and fmooth ftone, ufed by the ancient artificers in 
volifhing gold. It feems to be the fame with the lapis Sa- 
mius, a {mall {mooth ttone which they often found in the 
Samian earth. : ie 
EXHEREDATION, Exuerepatio, in the Civil 

Law, with us ordinarily called difinheriting, is the father’s 
excluding his fon from inheriting his eftate. 

‘There are fourteen caufes of exheredation expreffed in 
Juftinian’s Novel; without fome one of avhich caufes, he 
decrees the exheredation null, aud the teftament inofficious, 
as the civilians call it. 

Indeed, by the ancient Romas law, the father might pro- 
nounce exheredation without any caufe ; but the ngour of 
this law was reftrained and moderated by Juftinian,. 
EXHIBIT, in Law. When a deed, acquittance, or 

other writing is, in a chancery {uit, exhibited, to be proved 
by witnefs, and the examiner writes on the back, that it was 
fhewed to the witnefs at the time of his examination; this 
is called an exhibit. 
EXHIBITION, a producing or fhewing of titles, au- 

thorities, and other proofs of a matter in conteit. 
Anciently, they ufed tlie phrafe, exhibition’ of a tragedy, 

comedy, or the like; but now we fay reprefentation in lieu 
thereof, 

Exuisitrion, Exhibitio, in our Old Writers, is ufed for 
an allowance of meat and drink, fuch as was cuftomary 
among the religious appropriators of churches, who ufually 
made it to the depending vicar. The benefaétions fettled 
for the maintaining of {fcholars in’ the univerfities, not de- 
pending on the foundation, are alfo called exhibitions. _ 

EXHORTATION, Horrario, in Rhetoric, differs — 
only from fafion, in that the latter principally endeavours 
to convince the underitanding, and the former to work on ~ 
the affeGtions. 
EXHUMATION, of ex, out of, and humus, ground, the 

aQ of digging up a body interred in holy ground, by the 
authority of the judge. : 

In France, the exhumation of a dead body is ordered, 
upon proof that he was killed ina duel. By the French 
laws, a parfon has a right to demand the exhumation of the 
body of one of his parifhioners, when interred out of the 
parifh without his confent. - 

EXIDEUIL, in Geography, a town of France, in the ~ 
department of Dordogne, and chief place of a canton, in” 
the diftri@t of Perigueux; 18 miles N. E. of Periguenx. — 
The place contains 870, and the canton $378 inhabitants, © 
in 15 communes, and ona territorial extent of 190 ki- 
liometres. ; 
EXIGENCE, or Exicency, that which a thing re- 

quires, or which is expedient and fuitable theretu. { 

EXIGENT, or Exic: Factas, in Law, a wnt which 
lies where the defendant, in a perfonal aétion, cannot he 
found, ror any thing of his within the county, whereby to. 
be attached, or diftrained. It is direGed to the fheriff, 
ordering him to proclaim and call the party five county= 
court days fucceflively, and charge him to appear, under 
pain of outlawry. ; ’ 
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The fame writ alfo lies in an indiétment of felony, where 
the party indiéted cannot be found. 

It is called an exigent, becaufe it exigit, # e. exacts, or 
requires the party to appear, or, by forthcoming, to anfwer 
the law. If he appear not at the laft day’s proclamation, 
he is faid to be quiaguies, or guinto exaGus, and then is out- 
lawed. See OurLawry. 
EXIGENTERS, four officers of the court of com- 

mon pleas, who make all exigents and proclamations, in all 
actions where the procefs of outlawry lies. 

Anciently, the making writs of /uperfedeas upon fuch 
exigents as pafled in their offices, did likewile belong to 
them; but this branch of bufinefs was taken from them 
under king James I. and committed to a particular officer 
in the court of common pleas, created by patent. See 
SUPERSEDEAS. 
EXILE, Banisumenr. See BanisHment. 
Amvcng the Romans, the word exile, exilium, properly 

fignified an interdiction or exclufion from water and fire ; 
the neceffary confequence of which was, that the inter- 
di&ted perfon muft betake himfelf into fome other country, 
fince there was no living without fire and water. Thus 
Cicero ad Herenn. obferves, that the form of the fentence 
did not exprefs exile, but only ague & ignis interdidio. 
See InrerpicrTion. 

The fame author remarks, that exile was not properly a 
punifhment, but a voluntary flying, or avoiding the punifh- 
ment decreed: ‘ Exilium non effe fupplicium, fed periugi- 
um, portufque fupplicii.”’ Pro Cecina. 

He adds, that there was no crime aniong the Romans, as 
among other nations, punifhed with exile ; but exile was a 
recourfe people flew voluntarily to, in order to avoid chains, 
ignominy, ftarving, &c. 

The Athenians frequently fent their generals, and great 
men into exile, out of envy of their merits, or dittruit of 
their too great authority. 

Exize is fometimes alfo ufed for the relegating a per- 
fon into a place, whence he is obliged not to ftir without 
leave. 

The word is derived from the Latin exi/ium, or from 
exul, a banifhed perfon; and that, probably, from extra 
folum, out of his native foil. 

Figuratively, we ufe the phrafe, honouralle exile, for an 
office, or employment, which obliges a man to refide in 
fome remote or difagreeable place. 

Under the reign of Tiberius, remote employments were 
a kind of myfterious exiles. A bifhopric, or even a lord- 
lieutenancy, in Ireland, has been fometimes deemed a kind 
of exile. A refidence, or embafly, in fome barbarous 
country, is alfo a fort of exile. Accordingly, it is faid, 

‘that the king cannot even conflitute a man deputy, ar 
lord-lieutenant of Ireland, nor make one a foreign ambaf- 
fador againit his will, fince thefe in reality miglit be no 

more than honourable exiles. 2 Ink. 46. 
Exires, in Geography, a town of France, in the de- 

partment of the Po, on the river Doria; 5 miles W.S. W. 
of Safa, This town was fortified, and guarded one of the 
pafles into Piedmont ; but by the treaty of peace between 
the French republic and the king of Sardinia, in 1796, the 
fortifications were to be razed. 
EXILIUM, in Law, fignifics a fpoiling ; and, by the 

ftatute of Marlbridge, it {cems to extend to the injury done 
to tenants, by altering their tenure, ejecting them, &c. 
And this is the fenfe that Fleta determines; who diflin- 
guithes between valium, deftructio,-and exilium. Tor he 
tells us, that vaftum and decftruétio are almoft the fame, 
and are properly applied to houfes, gardens, or woods; but 
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exilium is when fervants are enfranchifed, and afterwards 
unlawfully turned out of their tenements. Filet. lib. 1, 
cap. 11. Stat. Marlb. cap. 25. 
EXIMA, in Geography, a tribe or kabyle in the pro- 

vince of Sufa, in the fouthern divifion of Morocco ; amount- 
ing to about 11,000 perfons. 

EXIMENO, Antonio, in Biography, aSpanifh Ex-Je- 
fuit, who had refided at Rome many years, and publifhed in 
that city, in 4to. 1744, a work, intitled “ Dell’ Origene e 
della Regole della Mufica,’”’ in which, too confident of his 
own powers, he imagined himfelf capable, with four years 
ftudy only, intuitively to frame a better fyftem of coun- 
terpoint than that upon which fo many great muficians had 
been formed. Pofleffed of eloquence, fire, and a lively 
imagination, his book has been called in Italy, ** a whim- 
fical romance upon the art of mufic, in which is aifcovered 
a rage for pulling down, without the power of rebuilding.’” 
The author has certainly, with fhrewdnefs and accuracy, 
ftarted feveral difficulties, and pointed out imperfeCtions in 
the theory and praCtice of mufic, as well as in the particu- 
lar fyftems of T'artini and Rameau; but his own refources 
and experience are totally infufficient to the tafe of correét- 
ing the errors of the old fy{tem, or forming a new one that 
is more perfect. He has more eloquence of language than 
fcience in mufic. THis reafoning is ingenious and f{pecious, 
even when his data are falfe; but his examples of compo- 
fition are below contempt; and yet, they are courazeoufly 
given as models for ftudents, fuperior to thofe of the old 
great matters of harmony. 

When Sig. Eximeno calls fugues and canons Gothic com- 
pofitions, he does not difgrace their ftructure any more 
than he would our cathedrals, by calling them Gothic 
buildings. Let fugues be banifhed from the theatres and 
private concerts, if he pleafes, and let them remain in the 
church as a diitinG fpecies of compofition, where they 
were firft generated, and where they can never become vul- 
gar or obfolete. The ftyle being naturally grave, requires 
mufical learning, and will, by the folemnity of the words 
and place of performance, continue to be reverenced and 
refpected. It is allowed that variety is more wanted in 
mufic than in any other art, and by totally excommuni- 
cating canons and fugues from the clrurch, the art will 
lofe one capital fource of variety, as well as ingenuity ; and 
intelligent hearers will be deprived of a folemn ftyle of 
mulfic, to be heard no where elfe. 

EXINANITION, the fame as evacuation. 
EXISTENCE, that whereby a thing has an actual 

effence, or is faid /o be, effe. 
The notion of exiftence is applicable not only to a created 

but an uncreated fubftance : but it muft be added, that the 
exiltence of created fubftances, and efpeciaily corporeal 
oncs, implies a refpect to place, time, and even an efficient 
caufe; whence the {choolmen generally define it, that 
whereby a thing is formally and extrinfically without 
[extva | its caufes, and that here, and now. 

Exiftence and effence come very near the nature of each 
other ; in effe&, they only differ in that we have different 
manners of conceiving the fame thing. 

For, 1. Effence is ufually explained either by the firft, 
nobleft, and radical attribute of ‘the thing, ¢. gr. that of 
body, by extenfion; that of mind by thinking, &c. or 
by {pecitying all the intrinfie attributes ; and exiftence, 
either by fpecifying all place and all time, as in that of 
God ; or by fpecifying fome definite place, and time, toge- 
ther with the caufe, as in the creatures, 

z. The foundation and oceafion of this diftinGion is 
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this; that effence belongs to the queftion, What is it? 
Quid f ? but exiftence to the queftion, /s it ? An eff ? 

3. Exiftence, neceflarily ieitele ofes ellence, and cannot 
be conceived without it; but effence may be conceived 
without exiftence ; in that effence belongs equally to things 
that are in potentia, and in a@u ; but exiltenee only to thofe 
in adu, ote, however, that this does not obtain in’God, 
about whofe wature and effence the mind cannot think 
without conceiving his exiftence, 
We have divers ways of arriving at the knowledge of the 

exiftence of things. Our own exiftence we know by in- 
tuition; the exillence of a God,. by demonftration ; and 
that of other things, by fenfation. 

As for our own exiltence, we perceive it fo plainly, that 
it neither needs, nor is it capable of any proof. In every 
ac of fenfation, reafoning, or thinking, we are confeious to 
ourfelves of our own being, and in this matter come not 

fhort of the higheft degree of certainty. 
As to our knowledge of the exiftence of a God, though 

he has given us no innate ideas of himfelf, yet, having fur- 
nifhed us with faculties of fenfe, perception, and reafon, we 
can never want a clear proof thereof. See Gop. 

The knowledge of the exiftence of other things, i. e. of 
external objects, bodies, a World, &c. we only have by 
fenfation ; for there being no neceffary conneétion of real 
exiftence with any idea a man hath in his memory, nor of 
any other exiftence but that of God, with the exiitence of 
any particular man; no particular man can knew the 
exiftence of any other being, but only when, by a@tually 
operating upon him, it makes itfelf be perceived by him. 
The having the idea of any thing in our mind, no more 
proves the exiftence of that thing than the picture of a 
man evidences his being in the world, or the vifions of a 
dream make a true ftory. It is, therefore, the actual re- 
ceiving of ideas from without that gives us notice of the 
exiftence of other things, and makes us know that fome- 
thing doth exift at that time without us, which caufes that 
idea in us, though we neither know nor confider how it 
doth it. 

This notice which we have by our fenfes, of the exiftence 
of things without us, though it be not altogether fo certain 
as intuition and demonttration, yet deferves the name of 
knowledge, if we perfuade ourfelves that our faculties at 
and inform us right concerning the exiltence of thofe ob- 
fects that affect them. b 

Now, befides the affurance of our fenfes themfelves, that 
they do not err in the information they give us of the 
exiltence of things without us, we have other concurrent 

reafons, as, 1. It is plain thofe perceptions are produced 
in us by exterior caufes affeGting our fenfes ; becaufe 
thefe that want the organs of any fenfe never have the 
ideas belongiag to that fenfe produced in their minds. 

2. Becaufe we find we cannot avoid having thofe ideas, 

produced in our minds. When our eyes are fhut, we 

ean’ at ‘pleafure recal to our mind the ideas of light or 

the fun, which former fenfations had lodged in our me- 

mories ; but if we turn our eyes towards the fun, we 
cannot avoid the idea which the light or the fun then pro- 

duces in us, which fhews a manifeft difference between 

thofe ideas laid up in the memory, and fuch as force them- 

felves upon us, and we cannot avoid having; befides, there 

js no’one who doth not perceive the difference in himfelf 

between actually looking upon the-fun, and contemplating 
the idea he has of it in his memory ; and therefore he hath 
certain knowledge, that they are not both memory or 

fancy. 3. Add to this, that many ideas are produced in 
aus with pain, which we afterwards remember without the 

leaft offence; thus, the pain of heat or cold, when the 
idea of it is received in our mind, gives us no difturbanee, 
which, when felt, was very troublefome ; and we remem- 
ber the pain of hunger, thirft, head ach, &ce. without any 
pain at all, which would either never difturb us, or elfe 
conttantly do it, as often as we thought of it, were there 
nothing more but ideas floating in our minds, and appear- 
ances entertaining our fancies, without the real exiltence 
of things affeGting us from abroad. 4. Out fenfes, in 
many cafes, bear witnefs to the truth of each other’s re- 
port concerning ‘the exiftence of fenfible things without 
us: he that doubts, when he fees a fire, whether it be real, 
may feel it too if he pleafes; and, by the exquifite pain, 
may be conyinced, that it is not a bare idea or phantom. 
Such is Mr. Locke’s demonftration of the exiftence of ex- 
ternal bodies. ‘ } 

The ingenious Dr. Berkeley has a different fyftem: ex- 
ternal bodies, he contends, have no exiltence, but in a mind 
perceiving them; that is, they only exift, guatenus, they 
are perceived ; and of this he has given us what he and 
feveral others account a demonttration. 

In reality, “that neither our thoughts, paffions, nor 
ideas fommed by the imagination, exift without the mind, 
he obferves, is afowed; and that the various fenfations im- 
preffed on the mind, whatever objeéts they compofe, cannot 
exift otherwife than in a mind perceiving them, is nét lefs 
evident. This appears from the meaning of the term exitt, 
when applied to feufible things. ‘Thus, the table I write 
on, exifts, i.e. 1 fee and ‘feel it ; and‘ were I’ out of my 
ftudy, I fhould fay it exilted ; 4. e: that were Tin my ftudy 
I fhould fee and feel it as before. "There was an odour; 7. e. 
I fmelt it, &c. but the exiftence of unthinking beings, 
without any relation to their being perceived, is ‘anintelli 
gible, their cf is percipi.?? The notion of bodies, he en- 
deavours to thew, is founded on the do@rine of abltra& 
ideas : “¢ What are light and colours, heat and cold, exten- 
fion and figure ; in a word, the things we fee and feel, but 
fo many fenfations, notions, ideas, or impreffions on the 
fenfe? And isit poffible to feparate, even in thought, any 
of thefe from perception? The feveral bodies, then, that 
compofe the frame of the werld, have not any fubfiftence 
without a mind: their ef is to be perceived or known; and 
as long as they are not perceived by me, nor any other 
thinking being, they have no fhadow of exiftence at all. 
The things we perceive are colour, figure, motion, &c. 
that is, the idea of thofe things; but has an idea any exiit- 
ence out of the mind’? To have an.idea is the fame thing 
as to perceive ; that, therefore, wherein colour, figure, &c. 
exilt, mutt perceive them. It is evident, therefore, there 
can be no unthinking fubftance or fubftratum of thofe ideas : 
but you may argue, if the ideas themfelves do not exift 
without the mind, there may be things like them, whereof 
they are copies or refemblances, which exift without the 
mind; it is anfwered, an idea can be like nothing but an 
idea ; a colour or figure can be like nothing elfe but another 
figure or colour. It may be farther afked, whether thofe 
fuppofed originals, or external things, whereof our ideas 
are the pictures, be themfelves perceivable ornot? If they 
be, they are ideas; if they be not, I appeal to any one, 
whether it be fenfe to fay, a colour is like fomewhat which 
is invifible; hard or foft, like fomewhat intangible, &c. 
Some diftinguifh between primary and fecondary qualities ; 
the former, viz. extenfion, folidity, figure, motion, reft, 
and number, they maintain have a real exiitence out of the 
mind; as for the latter, under which come ail other fen- 
fible qualities, as colours, founds, taftes, &c. they allow the 

€ 

ideas we have of them are not refemblances of any things — 
exiting 
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exitting without the mind, or unperceived, but depend on 
the fize, texture, motion, &c. of the minute particles of 
matter, Now, itis certain, that thofe primary qualities are 
infeparably united with the other fecondary ones, and can- 
not even in thought be abltracted from them, and therefore 
mutt only exilt in the mind, Can any man conceive the ex- 
tenfion and motion of a body without its other fenfible qua- 
lities ? For my part, I find it impoflible to-frame an idea of 
a body extended aud moving, without giving it fome colour, 
&c. © In effeét, extenfion, figure, and motion, abltraéted 
from all other qualities, are inconceivable; where the others, 
therefore, are, there thefe too mult be, #. c. in the mind, and 
nowhere elfe. Again, greatand fmall, {wift and flow, are 
allowed to exilt no where without the mind, being merely 
relative and changing, as the frame or polition of the organ 
changes: the extention, therefore, that exifts without the 
mind, is neither great nor fmall, the motion neither fwift 
nor flow; i.e. they are nothing. hat number is a crea- 
ture of the mind, is plain (even though the other qualities 
were allowed to exift) from this; that the fame thing bears 
a different denomination of number, as the mind views it 
with different afpects; thus, the fame extenfion is 1, or 3, 
er 36, as the mind confiders it, with reference to a yard, a 
foot, or aninch. Nay, many, of the modern geometricians 
hold, that a finite line may be divided into an infinite number 
of parts, and each of thefe infinitefimals, into an infinity of 
others; and fo on, iw infinitum; fo that the fame thing is 
either unity or infinity, either no number or all number. 
In effe&t, after the fame manner as the modern philofophers 

- prove colours, taltes, &c. to have no exiftence in matter, or 
without the mind; the fame thing may be proved of all fen- 
fible qualities whatfoever: thus, they fay, heat and cold 
are only the affections of the mind, not at all patterns of 
real beings esilting in corporeal fub‘tances ; becaufe the fame 
body which feems cold to one hand, feems warm to another. 
Now, why may we not as well argue, that figure and ex- 
tenfion are not patterns or refemblances of qualities exifting 
in matter ; becaufe to the fame eye, at different ftations, or 
to eyes of different ftrudture, at the fame ftation, they 
appear various? Again, fweetnefs, it is proved, does not 
exut inthe thing fapid, becaufe the thing remaining un- 
altered, the {weetnefs is changed to bitternefs, as ina fever, 
or by an otherwife vitiated palate. Is it not as reafonable 
to fay, that motion does not exift out of the mind? fince, if 
the fucceffion of ideas in the mind become {wifter, the mo- 
tion, it is acknowledged, will appear flower, without any 
external alteration. Again, wereit poflible for folid figured 
bodies to exilt out of the mind, yet it were impoffible for us 
ever to know it: our fenfes, indeed, give us fenfation of 
ideas, but do not tell us that any things exift without the 
mind, or unperceived, like thofe which are perceived : this 
the materialifts allow. No other way therefore remaing, but 
that we know them by reafon’s inferring their exiftence from 
what is immediately perceived by fenfe. But how fhould 
réafon do this, when it is confefled, there is not any necef- 
fary conneétion between our fenfations and thefe bodies? It 
is evident, from the phenomena of dreams, phrenfies, &c. 
that we may be affected with the ideas we have now, though 
there were no bodies exilting without them; nor does the 
fuppofition of external bodies at all forward us, in conceiy- 
ing how our ideas fhould come to be produced. The mate- 
rialifts own themfelves unable to conceive in what manner 
body can a& on fpirit, or how it fhould imprint any idea on 
the mind. ’o fuppofe, therefore, bodies exifting without 
the mind ; is little elfe than to fappofle God has created in- 
numerable beings entirely ufelefs, and ferving to no purpofe 
at all. On the whole it appears, that the exiftence of bo- 

dies out of a mind pereeiving them, is not only impoflible, 

and a contradiGion in terms; but, were it poffible, nay 

real, it were impoffible we fhould ever know it. And again, 

that fuppofing that there are no fuch things, yet we fhould 

have the very fame reafon to fuppofe there were that we now 

have. Suppofe, e. gr. an intelligence affected with the 
fame train of fenfations, impreffed in the fame order, and 

with the fame vividnefs, would it not have all the reafon to 
believe the exiftence of bodies reprefented by his ideas that 

we have, All our ideas and fenfations are vilibly inaétive ; 
nay, the very being of an idea implies paffivenefs and inert- 

nefs ; fo that it isimpoflible for ain idea to do any thing, or, 
in ftri€tnefs, be the caufe of any thing; it cannot, there- 
fore, be the refemblance or pattern of any active being, un- 
lefs oppofites can be {aid to refemble ove another. Now, 
we find a continual fucceflion of ideas of the mind; but 
thefe, it has been proved, do not depend on any external 
body as their caufe; it remains, therefore, that their caufe 
isan incorporeal active fubftance or f{pirit : for that Iam not 
the caufe of my own ideas, is plain from this, that when I 
open my eyes in broad day-lght, I cannot help feeing 
vatious objets. Now, the fised rules or methods wherein 
the miad we depend on excites in us the ideas of fenfe, are 
called Jaws of nature ; thefe we learn by experience, which 
teaches us, that fuch and fuch ideas are attended with fuch 
and fuch other ideas in the ordinary courfe of things. Ideas 
are not any how, and at random, produced ; there is a cer- 
tain erder and conneGtion eftablifhed among them lke that 
of caufe and effe€&t ; and there are feveral combinations of 
them made ina very regular artful manner, which we call 
bodies ; and the fyftem of thofe, the world. In ftriénefs, 
however, the conneétion of ideas does not imply the rela- 
tion of caufe and effet, but only of a mark or Sign of the 
thing fignified: the fire I fee is not the caufe of the pain I 
feel, but the mark that forewarns me of it ; the noife I hear 
is not the effect of this or that motion or collifion of natural 
bodies, but the fign thereof. The Cartefians own fomewhat 
like this: the aétion of bodies on our organs, fay they, is 
not the efficient caufe of our ideas and perceptions, but only 
the occafional caufe, which determines God to act on the 
mind, according to the Jaws of the union of the foul and 
body.”? (See Cause.) Dr. Berkeley, indeed, taking away - 
bodies, takes away what thefe philofophers account the oc- ~ 
cafions of their ideas: ‘*by an occafion, he fays, muft’ei-~ 
ther be meant the agent that produces an effeG, or fomee 
thing obferved to accompany or go before it in the ordinary 
courle of things; but matter is allowed to be paffive and 
inert, and cannot therefore be an agent or efficient caufe ; 
and this matter primitively, and in itfelf, is allowed imper- 
ceivable, and devoid of all particular fenfible qt alities ; i.e. 
it has not this or that particular colour, this or that parti- 
cular figure, &c. but has colonrin the general, figure in the 
abftraéi, &c. but anabftract is no obje& of fenfe; matter, 
therefore, cannot be the occafion of our ideas in the latter 
fenfe.”? See Berkel. Princip. of Human Knowl. See An- 
STRACTION. 
How far the great argument of the maintainers of a 

material world from the impoflibility of Ged’s deceiving us, 
and from the evidence that he does fo, if there be no fuch 
thing, will go againft this reafoning, we leave to the reader, 
See Stanl, Hitt. Philofoph. part xii. p. 816. where the 
objeétions of the ancient Pyrrhonift to the exiftence of bodies 
are recited, - 

As to the exiftence of {pirits, Mr. Locke allows, that our 
having ideas of them does not make us know that any fuch 
things do exift without us; or that there are any finite 
{pirits, or any other Spiritual beings, but God. We have. 

ground 
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ground from revelation, and feveral other reafons, to believe 
with affurance, that there are fuch creatures; but our 
fenfes, being not able to difcover them, we want the mean$ 
of knowing their particular exiftence ; for we can no more 
know that there are infinite {pirits really exiting by the 
idea we have of fuch beings, than by the ideas any one has 
of fairies or centaurs, he can come to know that things 
anfwering to thofe ideas do really exift. 

EXIT, properly exprefles the departure of a player from 
off the ftage, when he has aéted his part. 

The word is alfo ufed in a figurative fenfe, to exprefs-an 
kind of departure, even death. 
EXITERIA, Efinz, in Antiquity, oblations or prayers 

to any of the gods for a profperous expedition or journey. 
There were allo feaits under this denomination, which were 
celebrated by the Greeks, with facrifices and prayers, when 
their generals undertook expeditions againft any enemy. 
EXITURA, from exzo, to come from, in Surgery, an ab- 

fcels which difcharges matter. 
EXITUS, Issves, in Law, the yearly rents or profits of 

lands or tenements. See Issuer, &c. 
EXLEGALITUS, the fame with an outlawed perfon. 

See QuTLaw. 
EXLUNZA, in Geography, a town of Spain, in the 

province of Leon; 5 miles S.E. of Leon. 
EX MERO MOTU, in Law, formal words ufed ia 

the king’s charters and letters patent, fignifying that he 
does what is contained therein of his own will and motion, 
without petition or fuggeltion of any other. 

The effe& of thefe words is to bar all exceptions that 
might be taken to the inftrument, by alleging that the prince 
in paffing fuch charter was abufed by falfe fuggeftions. 
EXMES, in Geography, a town of France, in the de- 

partment of the Orne, and chief place of a canton in the 
diitrict of Argentan; 9 miles E. of Argentan. The place 
contains 618, and the canton 7358 inhabitants, in 31 com- 
munes, and on a territorial extent of 1474 kiliometres. 
EXMOUTH, though a watering place of confiderable 

fize and repute, 1s only a hamlet belonging to the parifh of 
Littleham, in the county of Devon, England. As its name 
imports, it itands near the mouth of the river Exe. “The 
buildings in general are low, but here are fome good houfes in- 
babited by genteel families. The vicinity is highly piGurefque: 
from an eminence, called Chapel-hill, a line of coaft prefents 
itfelf, which extends from Exeter to Berry-head, a diftance 
of about twenty miles. This line is broken by feveral hills, 
behind which {pring up fome bold towering head-lands. 

The plantations of Mamhead and Powderham-caftle 
heighten the beauty of the profpeét ; which is additionally 
embellifhed by the noble buildings conneéted with thole 
eltates. Holinfhed mentions a caitle ereéted here to defend 
the entrance of the haven; and fome flight vettiges of 
embrafures are {till apparent. Exmouth is fituated 168 
miles W. from London ; and contains, including the parifh 
of Littleham, 432 houfes, and 1909 inhabitants, of whom 
570 are returned as employed in trade or manufacture. 
Polwhele’s Devonthire, vol. 1i. 
EXOACANTHA, in Botany, from cZaxahoujes, to be 

armed with fpines ; Mart. Mill: Di&. v. 2. Billard. PI. 
Syr. fafe. 1. 10. Willd. Sp. Pl. v. 1. 1378. Clafs and 
order, Pentandria Digynia. Nat. Ord. Umlellate. 

Gen. Ch. General Umbel of many fpreading rays; the 
inner ones gradually fhorter; the innermoft extremely fhort ; 
partial of many rays. General involucrum moitly of 12 
channelled leaves, with fpinous points ; partial halved, its 
intermediate leaf very long, exaétly like thofe of the general 
involucrum. Periauth \cavcely perceptible. Cor. uniform, 
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of five equal, inflexed, heart-fhaped petals. Stam. Filae 
ments five, longer than the corolla; anthers roundifhs 
Pi/i. Germen interior, ovate; ityles two, thort, ftraight ; 
fligmas fimple. J ruit fomewhat ovate, friated, feparable 
into two parts. Seeds two, ovate, convex and ftriated on 
the outfide, flat on the inner. 

1. E. heterophylla, Billard. Syr. fafe. 1, t. 2. Gathered 
by M. La Billardiere near Nazareth. Root biennial, tap- 
fhaped. Stem two feet, or more in height, flightly rig-2ag, 
branched, round, ftriated, leafy, fmooth. Leaves pinnate, 
{mooth ; leaflets one or two pair with an odd one; thofe 
of the radical leaves ovate, fharp!y ferrated, often cut; thofe 
of the ftem-leaves lanceolate, acute, narrow, entire, the odd 
ones very long. Umbels terminal, folitary, of about 40 rays 5 
the partial ones of about as many, waich are equal and 
crowded. he involucral leaves are very long, promi- 
nent, curved downwards, each ending in a fharp {pine. 
Petals white. Anthers ycllowith. This plant is a-kin to 
the Lchinaphora, (fee that article,) but differs generically 
in the want of a perianth, and in having all the flowers 
perfect and regular, with naked fruit, not imbedded in the 
involucrum. 

EXOCARPUS, from ¢£, out of, and xxpro:, a fruit, be- 
canfe the feed ftands naked at the top of a flefhy baiis or re- 
ceptacle refembling a pulpy truit. Billard. Voy. Engl. ed. 
v 1.167. t. 14. Clafs and order, Polygamia Monoecia, 
or rather, perhaps, Pentandria Monogynia. Nat. Ord. Tere- 
bintacee, Jufl. 

Gen. Ch. Cal. Perianth inferior, in five deep roundifh, 
equal fegments. Cor.none. Stam. Filaments five, inferted 
into the calyx between its fegments: anthers fmall, round- 
ifh. Pi/?. Germen fuperior, globular ; ftyle, thort, folitary ; 
fligma peltate, orbicular. Peric. none. Seed a roundiih nut, 
of one cell, ftanding on the top of an elliptical, hollow, 
flefhy receptacle, about thrice its own fize. Some flowers 
have an abortive germen, others have no ftamens, all on the 
fame plant. 

Efi. Ch. Calyx inferior, in five deep fegments. ~Corolla 
none. Stamens five. Piitil one. Stigma peltate. Nut 
of one cell, ftanding on a hollow flefhy receptacle. 

E. cupreffiformis, the only known fpecies, is an ever- 
green tree, found in New Holland by M. La Billardiere, as 
well as by Dr. White. It bears innumerable, compound, 
pendulous, angular, leaflels Aranches, at whofe extremities 
are fituated the minute greenifh flowers, produced in the 
month of May. The fruit is red, not unlike that of the 
yew in fize, form, and colour, but the feed is perfe@lly ex- 
pofed to view. This plant has been raifed from feed in 
England, but whether it fill remains in the gardens we 
know not. Its fingularity entitles it to notice, and, we 
believe, it is by no means very tender, if not hardy enough 
to bear our winters in the open air. 
EXOCATACCELUS, in Anztiguity, a general deno= 

mination, under which were included feveral grand officers 
of the church at Conitantinople ; as, the grand ceconomus, 
grand facellarius, grand matter of the chapel, grand {cevo- 
phylax, or keeper of the veffels, grand chartophylax, the 
mater of the little chapel, and the protecdicus, or firit 
advocate of the church. 

There are many opinions with refpe& to the etymology 
of this term. F. Goar apprehends, that all the inferior 
prietts were called Kzizxoiro, cataceli g.d. people of a low 
condition, and that their fuperiors were called exocatacceli, 
g- d. people out of the number of cataceeli, or above them. 
Upon the whole, however, he adheres to the fentiment of 
G. Corefius, who fays, that the patriarchal palace, and the 
apartments of the: jyncellus, aud of the monks im the — 

patriarch’s 
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patriarch’s fervice, were ina very low part of the city which, 
with regard to the reft, feemed a valley or pit; and that the 
officers above mentioned had their feveral houfes or palaces 
to, out of the valley; whence the name exocatacceli. 
M. Du-Cange derives the appellation from ‘heir being 
above the level or rank of the other clerks, and feated at 
church, &c. in more honourable places erected for that 
purpofe on either fide of the patriarch’s throne. 

The exocatacceli were of great authority : in public af- 
femblies they had the precedence of bifhops; and in the 
patriarchate of Conftantinople did the office of deacons, as 
the cardinals originally did in the church of Rome. Ac- 
cordingly, in the letter of John 1X. to the emperor Bafilius 
Leo, they are called cardinales. 

At firft they were priefts; but fome patriarchs of Con- 
ftantinople, whom Codin does not mention, would have them 
for the future to be no more than deacons. The reafon was, 
that being priefts, each of them had their feveral churches, 
wherein they were to officiate on all the grand feftival days ;. 
fo that it unhappily fell out, the patriarch, on the moft 
folemn days, was deferted by all his chief miniiters. 
EXO'CHAS, or Exécue, from <fw, without, and yw, 

to have, in Surgery, a kind of excrefcence on the outfide of 
the anus. 
EXOCIONIT A, Exocionires, in Church Antiquity. 

The Arians were firft called Exocionites, becaufe, when 
expelled the city by Theodofius the Great, they retired into 
a place called Exocionium, and there held their affemblies. 
Juftinian gave the orthodox all the churches ot the heretics, 
excepting that of the Exocionites. 

The word is derived from Eézxtoucy, or E€wxtonov, the name 
of the place above mentioned. Codin, in his Origines, fays, 
that the Exocionium was a place encompaffed with a wall, 
built and adorned by Conttantine ; and that without the cir- 
cumference of the wall there was a column, with a flatue 
of that emperor, whence the place took its name, viz. from 
rw, without, and xiwv, column. 

EXOCGTUS, in /chthyology, a genus of the abdomi- 
nal kind of fifhes; the head is fealy; mouth without 
teeth ; jaws conne¢ted at each fide; in the gill-membrane 
ten rays; body whitifh ; abdomen angulated ; pectoral fins 
large, and formed for flying ; anterior part of the rays ca- 
rinated. ‘Thefe are the flying fithes of Englith authors, 

Species, 

Vourr4ns. Abdomen carinated each fide. Linn. 
Amen. Acad. Z£xocetus, Gronov. Winged flying jifb, 
Donovy. Brit. Fithes. 

This is an inhabitant of the American and Red feas, and 
‘alfo thofe of the warmer parts of Europe: in one or more in- 
ftances it has been known to appear as far north as Britain. 
The vafily difproportionate magnitude of the pectoral fins 
in this genus of fifhes affords them extraordinary advantage 
in effefting their efcape when clofely purfued by their vo- 
racious enemies in the water; but this facility of efcape 
expofes them oftentimes to the attacks of other adverfaries, 
and they not unfrequently elude the purfuit of the bonito, 
or the porpefle, in their native element, to become the prey 
of gulls, corvorants, and other aquatic birds that hover over 
the water to feize on them in their aerial flight. They re- 
main only fora fhort time fufpended in the air before they 
again dive into the water, and aftera paufe ofa few moments 
emerge again at fome diftance. They often qnit the water 
in fhoals, and fometimes alight on board fhips in great num- 
bers. The fleth is occafionally eaten, 

The colour is filvery, with the back rather blueifh; the 
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peoral fins blueifh, edged with yellow; ventral fins and 
extremity of the tail fometimes reddith. 

Exiriens. Ventral fin reaching to the tail. Gmel. 
Bloch. Swallow fifh. 
A native of the Mediterranean and Red feas. The colour 

is filvery, blue on the back, with the fins yellowihh at the 
bafe, with the extremity blueifh, The fleth is in efteem. 

MesoGasrTer. Ventral fins in the middle of the abdo- 
men. Bloch, antic flying-fifp. 

Native of the Atlantic feas, and was obferved by Plumier 
about the coafts of the Antilles. The fh is bright filvery, 
with the back and fins bluciih. The fpecies is {ufficiently 
diftinguifhed by the fituation of the ventral fins. 

Commersonit. Dorfal fin marked with a dark blue 
{pot. 

Crrepe. Commerfonian flying-fifh. Shaw Gen. Zool. 
Defcribed by Commerfon as redembling the f&rft fpecies, 

except in having a dark blue {pot on that part of the dorfal 
fin neareit the tail, ard the ventral fins placed beyond the 
middle of the abdomen, their tips reaching to about the 
middle of the anal fin. 

The laft mentioned fpecies, we are inclined to believe, 
may not differ fpecifically from the fith defcribed by Bloch 
under the name of mefogalter: the evolans and volitans of 
Linneus, according to fome writers, conftitute but one 
{pecies ; and we fhould alfo fpeak with diffidence of the 
fifh denominated exoccetus non volitans by Forfkal; is 
it a variety of volitans 8, as Gmelin confiders, or rather an 
error arifing from fome accidental circumitance ? 
EXOCY'STE, or Exocy’stis, from cx, qwithout, and 

xuchs, the bladder. Writers define this term of furgery 
a prolapfus of the lining of the bladder. We are probably 
to underftand by the word, a protrufion of the lining out- 
ward, between the fafciculi of the mufcular coat of this 
organ, an occurrence which we know does really fometimes 
take place. Stones have been found protruded in this man- 
her, carrying along with them a part of the lining of the 
bladder. 
EXODIARY, Exopiarivs, in the Ancient Roman 

Tragedy, wasa droll, or mime, who appeared on the {tage 
when the tragedy was ended, and performed what they 
called the exodium, or conclufion of the fhew, to divert the 
company. 
EXODIUM, Eéodio, in the Ancient Greek Drama, was 

one of the four parts or divifions of a tragedy. 
The word is formed from the Greek, codec, going out, 

digreffion, of c& and odos; way, road. Fettus, lib. v. calls it 
exitus. 

The exodium, according to Ariftotle, was fo much as was 
rehearfed after the chorus had ceafed to fing for the laft 
time ; fo that exodium with them was far from being what 
the epilogue is with Us, as feveral people have imagined 
It was. 

The exodium was fo much of the piece as included the 
cataftrophe and unravelling of the plot ; which cataftrophe, 
&c. in pieces regularly compofed, always began after the 
laf finging of the chorus, anfwering nearly to our fourth 
and fifth aéts. M. Dacier’s Comment. on Ariftotle’s 
Poetics, chap. 12. See Carasrropne and Cuorus. 
Among the Romans the exodium was a different thing ; 

it was pretty nearly what farces are with us. Atter the 
tragedy was oyer, came a pantomime on the ftage, called 
the exodiarius, who, by his grimace, jefting, and buffoonery, 
diverted the people, compofed their minds, and wiped 
away the tears which the tragic fpeétacle had occafioned 
to be fhed. 

Viginere on T, Livy fays, the exodium confifted of cers 
tain 
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tain humorous drolling verfes, rehearfed by the youth at the 
end of the fabul atellanz, and anfwering to our farces. In 
another place, the fame author fays, that the exodia were 
a kind of interludes in the intervals between the aéts, partly 
fable and pleafantry, partly mufic, &c. to give time both for 
the {peétators and actors to recover breath. The paflage 
in Livy, whence he takes the notion, is lib. vii. dec. 1. 
«¢ Ridicula intexta verfibus, que juventus inter fe more an- 
tiquo jactare cee pit, eaque conferta funt fabulis potiffimum 
atellanis.”? See alfo Juvenal. 

« Urbicus exodio rifum movet Attellane 
Gettibus Autonoes.”’ 

Exopium, in the Septuagint, fignifies the end or con- 
elufion of a feaft. 

The Hebrew text calls the day A yy, which the 
Seventy render Efo2i0. 

In particular, exodion is ufed for the eighth day of the 
fealt of tabernacles, which, it is faid, had a {pecial view to 
the commemoration of the Exodus, or departure out of 
Egypt, though there is nothing of it exprefled in Scripture. 

Exoprum, was alfo the name of a fong fung at the con- 
clufion of a meal or featt. 
EXODUS, the fecond of the five books of Mofes. 
The word in its original Greek, EZodo:, literally imports a 

going out, or journey 3 and was applied to this book, be- 
caufe the hiltory of the Ifraelites’ paflage out of Egypt is 
related therein. Befides this, it contains the ftory of what 
was tranfaéted in Egypt from the death of Jofeph to the 
delivery of the Jews ; as well as what paffed in the wilder- 
nefs, and particularly at mount Sinai, to the building of 
the tabernacle. 

The Hebrews call it weelle femoth, q.d. bec nomina, thefe 
are the initial words of the book ; for the fame reafon they 

call Genefis, Lerefith, q. 4. in principio, in the beginning. 
EX OFFICIO, in Law, denotes a power which a perfon 

has in virtue of his office, to do certain things without being 
applied t6 ; as ajuftice of peace may not only grant furety of 
the peace, at the complaint or requeit of any perfon, but 
he may demand anu take it, ex officio, at difcretion, &c. 
Dalt. 270. 

By a branch of flatute 1 Eliz. the queen, by her letters 
patent, might authorize any perfons exercifing ecelefiaftical 
jurifdiGtion to adminifter an oath, ex officio, whereby fup- 
pofed offenders were forced to confefs, accufe, or clear 
themfelves of any criminal matter, &c. but this branch re- 
lating to this oath is repealed by 17 Car. I. cap. 11. 

Ex orricio Jnformaticns. See INFORMATION. 
EXOLICETUS, in Natural Hiffory, a name ufed among 

the writers of the middle ages to exprefs a {mall ftone 
which had fuch a variety of colours that it dazzled, as they 
fay, people’s eyes in looking at them. It is faid to have 
been found in Libya. The name is probably only a cor- 
ruption of the hexacontalithos of Pliny and the older 
writers ; and this feems to have been no other than a name 
for the opal. 
EXOMIS, of «2, out of, and wyoz, /boulder, in Antiquity, 

a ftraight narrow garment through which the fhoulders 
appeared. It had fomething in common with the tunic, 
and fomething with the pallium. It was worn by flaves, 
fervants, and the lower clafles of people among the Ro- 
mans. 
EXOMOLOGESIS, Efoyoroyncic, formed of Efomorcyew, 

J confe/s, aterm little ufed but in {peaking of the ancient 
‘ceremonies of repentance, whereof the exomologefis, by us 
called confefion, was a part. 

Some of the ancients, and particularly Tertullian, De 

EXO 

Peenit. cap.g. ufe the word in a greater latitude, as com 
prehending the whole of repentance. : : 
A public exomologefis was never commanded by the 

church for feeret fins, as may be feen in the capitulars of 
Charlemagne, and the canons of divers councils,  _ ; 
EXOMPHALOS, from ££, out, and cutaacs, the havel, 

in Surgery, an umbilical hernia, or a difeafe which confifts 
of a protrufion of fome‘of the abdominal vifcera at the navel. 
The fubjeét will be particularly confidered in the article 
Hernia, : AT 
EXONCHOMA from ¢£, out, and oyxo:, a fumour, any 

large prominent fwelling. f 
EXONEIROSIS, from <£, owt, and ovspo:, dream, a 

noéturnal pollution or emiflion of the femen in dreams, 
This, if it happens but rarely, is ufually a fign only of re- 
dundant vigour; but if it happens frequently, is a fign of 
weaknefs of the feminal veflels, which is moft fréquently the 
cafe. 
EXONERATIONE Secraz, in Law, a writ that lay 

for the king’s ward, to be freed from all fuit to the county- 
court, hundred-court, leet, &c. during the wardfhip, 
F. Ne B. 158. é 
EXONYCHOS, of cx, without, and owt, a nail, in 

Botany, a name given by fome of the ancient writers, among 
whom are Diofcorides and Pliny, to the gromwell or litho- 
{permum. See /Econycuus. 
EXOPHTHALMIA, from :£, out, and o@Saruor, the 

eye, in Surgery, a dileafe confifting of a protrufion, or a pre- 
ternatural projection of the globe of the eye from the orbit, 
fo that the part cannot be duly covered by the eye-lids. The 
diforder may proceed either from a ae enlargement of 
the eye-ball, or what, perhaps, is a {till more common caufe, 
fome tumour which occupies or diminifhes the cavity of the 
orbit, and confequently difplaces the eye. 

The affeétion has feveral other names befides exophthal- 
mia ; as, for inftance, buphthalmus, ophthalmoptofis, pro- 
lapfus oculi, ecpiefmos, melon, &c. ; . 

From the few words already delivered on the fubje@, it is 
eafy to perceive that exophthalmia may arife from a variety 
of caufes, and muft of courfe require very different modes of 
treatment in different cafes. : t 

One caufe of the diforder noticed by writers, is a difeafe 
of the fat and cellular fubftances fituated in the orbit, and 
fervmg as afupport to the eye-ball. In this cafe the furfaee 
of the eyé appears more moiftened with tears than ufual, 
and the fat and cellular fubflance becoming thickened and 
indurated, forces the eye-ball forward out of its focket. As 
the eye cannot now be properly covered and fheltered by 
the eye-lids, it inflames, and ulcerates on its furface, and the 
patient becomes afflifted with very fevere and deep-feated 
pain. This fort of caufe is as difficult of removal, when the 
difeafe has advanced to a certain extent, as it is difficult of 
,deteGion at an early period of the cafe. The famous oeu- 
lift, Saint Yves, pretends, however, to have fometimes dif- 
perfed fuch thickenings of the cellular fubftatice in the orbit 
by perfevering in the exhibition of calomel and purgative 
medicines. ‘The fame author affures us, that he fuccefSfully 
exhibited the ethiops mineralis to a ferofulous patient for 
three months, whofe eye-ball protruded to the extent of 
three lines, by reafon of a morbid thickening of the cel- 
lular fubftance, and an enlargement of the lachrymal gland. 

When the difeafe does not yield to any remedies, the 
fymptoms may become fo urgent as te render the extirpa- 
tion of the eye indifpenfably neceflary, as is proved by the 
following cafe related by Saint Yves. A woman’s eye-bali 
protruded out of its natural fituation, in confequence of a 
morbid thickening of the fat at the bottom ef the bid 
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The difeafe was attended with infupportable pain, and great 
reftleffnets, The fymptoms were appeafed by the employ- 
“ment of general means, and the progrefs of the affection was 
for a time retarded, Three years afterwards, the eye 
having been left in a projeéting condition, Saint Yves was 
requefled to yilit the patient. She was now labouring 
under a violent fever, accompanied with fevere head-ach, 
The globe of the eye was of a leaden colour, and exceed- 
ingly prominent, its coats being {wollen, and appearing 
likely to become gangrenous. The medical practitioners 
who were in the habit of attending the woman were of 
opinioy that the eye ought to be extirpated. The neceflity 
for performing the operation, indeed, feemed to them fo 
urgent, that the proceeding was immediately adopted. The 
febrile and all untoward fymptoms fubfided on the fourth 
or fifth day, and, in about three weeks, the cure was com- 

lete. 
Exophthalmia may alfo be occafioned by fome tumour of 

the furrounding parts, either of thofe within, or of others 
on the outfide of, the orbit. The celebrated French fur- 
geon, M. Louis, met with a man, 40 years of age, in whom 
a carcinomatous fungus, fituated in the antrum) had de- 
itroyed the bony plate which conttitutes the bottom of the 
orbit, and pufhed the eye-ball almoft entirely on the cheek, 
fo as to produce a great deformity of the countenance. 
The upper jaw bone was carious, both towards the palate 
and nofe, and the patient perifhed of the afflicting com- 
plaints, brought on by the carcinomatous ulceration of all 
the difeafed parts. ‘The exophthalmia was the effect of the 
prodigious fize of the tumour, the growth of which could 
not be effeétually refilted by the bones. The protrufion of 
the eye, fays M. Louis, might have been prevented by at- 
tacking the firft difeafe at a proper period, on the fide to- 
wards the mouth. The growth of the cancerous fungus is 
_reprefented by this diftinguifhed writer as the effect of a 

ifeafe of the bone, which latter affection he defcribes as 
“the: confequence of fyphilis, which had not been fkilfully 
treated. 

Raw makes mention of a child whofe left eye was com- 
pletely protruded from the orbit, and-as large as one’s two 
fifts. The difeafe, which had only begun a few months be- 
fore, proved fatal. On opening the cranium, a fungous 
{welling was difcovered, the bafe of which was conneéted 
with the dura mater above the orbit, without any difeafe of 
the cerebrum. 

Exophthalmia, however, originates {till more frequently 
from the enlargement of an exoftofis, which arifes within the 
orbit, and forces the eye-ball owt, in proportion as it in- 
creafes in maguitude. When the bony {welling is fituated 
near the edge of the orbit, the tumour may be attacked 

with beneficial effets, without meddling with the eye itfelf, 
The truth of what has juft now been obferved is illultrated 

- by the following cafe. A woman, 30 years of age, had a 
 fiftula lachrymalis, for which fhe had undergone an opera- 
tion to no purpofe. The bones became enlarged, and, 
fifteen years afterwards, an exoftofis of the os planum and 
internal angular procefs of the os frontis had attained the 

fize of anegg. The globe of the eye, being laterally com- 
reffed, was forced out of the orbit, and, in fome meafure, 
hs over that part of the cheek which was near the leffer 
angle. M. Braffant applied a cauftic to the exoftolis ; fup- 
uration enfued, and in the courfe of three or four months 

‘an exfoliation of a confiderable portion of the bony {welling 
took place, the eye refumed its natural pofition, and the 
cure was completed a fhort time afterwards. ; 

Exophthalmia is fometimes produced by the formation 
of a fteatomatous, or fchirrous tumour, at the bottom, 

Vou. XIII. 

or fides of the orbit, Trineavelli, Bonnetus, and Saint- 
Yves, furnith us with feveral examples of this fort. Here 
an operation is requilite ; but a great deal of patience and 
dexterity are eflential in its performance. As the recital of 
facts tends to the elucidation both of precept and praétice, 
we fhall offer an abridged account of a cafe, related by Dr. 
Hope, in the Philofophical TranfaGtions, where every 
thing refpecting the method of treatment is very perfpicu- 
oufly explained. A young woman, eighteen years of age, 
was affected, when twelve years old, with a diftortion of 
her left eye, towards the temple. This circumftance arofe 
gradually, in confequence of the growth of a tumour be- 
tween the eye and the orbit. Ina few years, the {welling 
protruded externally, in the form of a hard tumour, which 
extended from the greater angle nearly to the leffer one, 
beneath the lower eyelid, and which reached nearly half 
an inch over the cheek. This tumour had pufked almoit 
the whole eye-ball out of the orbit, fo that the pupil was 
removed more than three inches from its proper place. 
The eye was alfo much more prominent then the other, 
puthed over the temple, and quite motionlefs, which circum- 
ftauces, together with the tumour, prefented a frightful 
appearance. The fight, however, was not loft. Dr Hope, 
though diffuaded by Monro, undertook the cure of the 
patient in the year 1744. Having placed her in a con- 
ventent pofture, and made the integuments tenfe, he made 
an incifion about an inch long, from the greater to the 
lefler angle, following the direétion of the fibres of the 
orbicularis palpebrarum mufcle. The lips of the wound 
being feparated, he next pafled a crooked necdle, armed 
with fome filk, through the middle of the tumour, and, 
regularly as he cut all the adhefions with a biftoury, he 
drew outward the whole mafs of the difeafe. Sciffars were 
employed for dividing fuch conneétions, as were the moft 
deeply fituated. The part which was thus cut out ap- 
peared to be furniffed with a thick membranous fubftance, 
exclufively of the body of the tumour, which was of a recu- 
lar, {pherical, fmooth form, and about as large as a finall 
pigeon’s egg; the interior was of a flefhy ttruéture. In 
detaching the fwelling from its adhefions, feveral callous 
indurations were met with, attached to the globe of the 
eye. The tumour being extirpated, Dr. Hope introduced 
his finger to the bottom of the orbit, where he felt feveral 
hardneffes and callofities {till remaining ; he kept his finger 
there, and having by this means paffed in a needle aud 
ligature, he drew them through the bafe of the callofities. 
Now having directed an affiftant to hold up the ligature, 
he paffed in the point of a pair of fciffars, on the end of 
his finger, and made two or three ftrokes with them, in 
the place where he felt the reots of the callous hardneffes. 
Thus he fucceeded in cutting away the whole of the indu- 
rated parts, fo as to leave the bottom of the orbit, as far 
as he could afcertain, perfectly {mooth and free from cal- 
lofity. All the time that the operation lafted, no hamor- 
rage of any confequence took place : only a large quantity 
of dark-coloured grumous blood was poured out from the 
varicous veflels. he wound was dreffed with fome di y 
lint, which was not removed till the third day. ‘The eye- 
lids and tunica conjunctiva were affected with a flabby kind 
of {welling, attended with a flight inflammation and pain in 
the anterior part of the head. The dreflings confitted of 
fimple digeftive and refolvent applications. The pain in the 
head, and the tumefaétion continued three days, without 
any formation of matter. Dr. Hope then touched the bot- 
tom of the wound with the lapis infernalis, and, a few 
hours afterwards, a large quantity of black blood was dif- 
charged, From this period the pain in the head, and the 

4 T {welling 
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{welling fubfided ; there was alfo emitted, during the two 
fucceeding days, a bloody fanies, which occurrence induced 
Dr. Hope. to make ufe of fome inje&ions of warm water, 
mixed with a little {pirit of wine, and honey of rofes. 
After the adoption of this plan of treatment, the pus alf- 
fumed a more favourable appearance. Such foft, fungous 
excre{cences as arofe in the courfe of the cure, were de- 
ftroyed with the lapis infernalis, and it was not long before 
the wound was entirely healed. The eye, however, re- 
mained unalterably immoveable ; for the abduétor mufcles 
had been fo long contracted, while the adduétors had been 
for fo confiderable a time ftretched and tenfe, that they had 
completely loft all power of aGion. 

Finding, that by making rather forcible preffure on the 
eye-ball, the part could be made to return, in-a great de- 
gree, into the orbit, though it became protruded again as 
foon as fuch preffure was difcontinued; Dr. Hope con- 
ceived, that a bandage which would conftantly keep up a 
graduated compreflion, might be attended with fome benefit, 
and determine the mufcles wore {peedily to refume their 
proper tone, by maintaiaing the eye in its natural fituation. 
Conformably to this idea, this gentleman canfed a fteel 
bandage to be conftruéted, with a concave plate propor- 
tioned to the convexity of the globe of the eye. This ap- 
paratus made preflure on the fide of the eye-ball next the 
temple, by means of a icrew.. The machine was put on, 
after gently pufhing back the eye into its natural fituation 
with the hand ; and then laying a foft comprefs between the 
eye and the plate of copper, Dr. Hope ufed to make the 
preflure a& on the part by means of the fcrew, in fucha 
way, that it was impoffible for the eye to become difplaced 
outward again, as it ufually was before. With the aid of 
this bandage, which the patient wore conftantly, night and 
day, and which was gradually tightened more and more, 
the eye regained its natural pofition in the fpace of about 
twenty days, and did not deviate from it again. At the 
time when the cafe was publithed, the eye was capable of 
motion in every direGtion, and the patient could fee quite 
as well with it as the other. The wound got completely 
well in about a month, and only feven weeks elapfed before 
the cure was, in every refpect, perfect. 

RefpeGting the foregoing cafe, M. Lonis obferves, that 
it certainly does honour to the fill and intelligence of the 
gentleman who undertook the treatment. 

Le Dran was equally fuccefsful in the treatment of a 
fimilar difeafe, though certainly it was not fo confiderable as 
the preceding. The means made ufe of, were the actual 
cautery and alternative medicines. The fubje€t wasa young 
lady, aged eighteen, who, from her infancy, had been fub- 
jeét to inflammations about her lips, eyes, and ears. She 
had haa a fiflula lachrymalis, and, fome time after the ufual 
operation for this complaint, there originated, at the lefler 
angle of the eye, a fungous excrefcence, which protruded 
from the orbit, and had been fucceflively removed with the 
knife, and touched with the lapis infernalis; but in vain, 
as the tunour always made its appearance again. This 
plan of treatment was not attended with any greater fuc- 
cefs under the hands of Le Dran, and, confequently, he 
foon made up his mind to attack the excrefcence, by intro- 
ducing the actual cautery into its centre. For this pur- 
pofe, he took a long, large, fewing needle, and had it 
firmly fixed on a handle. The initrument, having been 
made red-hot in the flame of a wax-candle, was pufhed to 
the depth of about half an inch into the middle of the 
fwelling, By repeating the application of the cautery 

_three or four times, at intervals of a few days, Le Dran 
_fucceeded in deitroying the tumour as-deeply as its root, 

the aGtion of the fire having extended beyond the 
_tually touched with the heated needle. ‘The con 

_ eye-lid was turned out, aad hung down over the cheek, fo 

fluid. At laft, he determined to proceed.as follows * 

was, that the fwelligg never grew again. To render this 
cure more certain, Ti sae for Se while, kept the 
cauterifed part open, aod the patient was ordered to take 
alterative medicines, the chief of which were calomel and 
zthiops mineralis. ; he 

The two foregoing examples prove what furgery can ac- 
complith, when the difeafe istakenintime. However,when — 
the proper kind of (reatment has been deferred too long, — 
the affe€tion of the eye becomes of fuch a defeription, as — 
to be irremediable. Nothing now remains to be done except 
extirpating, not only the tumour, but alfo the whole of t 
eye-ball, Even this. formidable operation is often impraéti- 
cable, particularly when the parietes of the orbit are difeafed. 
For the bones, in confequence of the preffure made upon 
them by the fwelling, are rendered carious, and very foul 
ill-conditioned ulcers are produced. In this ftate there can — 
be but little hope of a recovery, whatever mode of treat- 
ment is adopted. E 

One fpecies of exophthalmia, which is indeed uncom- 
mon, but not the lefs worthy of being known, is that which 
is occafioned by an encyftedtumour. Inthe fourth volume © 
of the Medical Obfervations and Inquiries, there is an in- 
flance recorded by Dr. Broclefby. A labouring man of 
the parifh of Hafelmere, in Surry, had been for feveral 
years afflited with a pain and an obfcurity of fight in one of ~ 
his éyes. The affeétion continued, without muchvattention 
being paid to it, until, about two or three years afterwards, 
the man became quite blind on that fide. At this period, 
the globe of the eye was protruded outward in fuch a man- 
ner, that almoft the whole of the inner furface of the lower 

as to form a true e¢tropium. y fAashesrts 
Several furgeons who were confulted advifed the patient 

not to expofe himfelf to the riflk of an operation, fearful 
that the difeafe might be converted into one of a cancerous” 
nature. Notwithftanding this counfel, the man did not 
ceafe going about to have the advice of all fuch perfons as 
feemed likely to afford him any affiftance. At length, he 
applied to Mr. Dale Ingram, who, having carefully exa- 
mined the difeafe, thought, that on comprefling different 
places, he felt a decided fu€tuation below the globe of the 
eye. He immediately fufpected, that the fluid was con= 
tained in‘a cyft, and, confequently, that the patient might 
receive relief from an operation. However, the above gen- 
tleman would not undertake any thing without confulting 
Mr. Bromfield. : ‘ 

The latter furgeon, after a careful examination, was not 
againit the probability of fuccefs, and he did the operation 
in the fullowing manner. . After having covered the found 
eye, by tying a handkerchief round the head, and put the 
eye-lids of the affected eye as near together as poffible, and 
dire&ted them to be held in this pofition, Mr. Bromfield made 
an incifion through the lower eye-lid to the conjunétiva, 
and thus made a fufficient opening for the introdu€tion of 
his finger behind the globe of the eye. In this way he was 
enabled to put ina very narrow fharp-pointed knife, for the 
purpofe of punGiuring the fubftance, which was taken to 
be the cy{t. . Mr. Bromfield was not deceived in his expecta= 
tion; for, as fooy as the opening was made, nearly a glafs- 
ful of a thin traufparent fluid was difcharged. He nos 
waited a little, both in order to give the patient an o 
tunity of wafhing out of his mouth fome blood, which 
got into it, and for the fake of confidering what fteps 
be taken to extirpate the cyft, which had contained t 
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patted into the wound a double kind of tenaculuns, with 
which he took hold of the cy{t, and then diffeéted it entirely 
away. ‘The wound was filled with foft lint, and the dreffings 
were kept on with a fuitable bandage, 

In lefs than four and twenty hours there appeared on the 
fame fide of the face a confiderable degree of fwelling, 
which foon fubfided, however, on a dilatation’ of the firit 
wound being made, lighter dreflings being put on, and 
the bowels opened. In lefs than a month the man got 
uite well, and returned to his home with infinite fatil- 
Gion. Dr. Broclefby obferves, that Mr. Ingram was 

perfuaded, before the operation, that the mufcles would 
draw back the eye-ball into the orbit, and that even fome 
degree of vifion might return, ‘lhe doéor could hardly 
fuppofe all this poffible ; but, having an opportunity of 
feeing the man, about five months afterwards, he could 
fearcely recognize him. ‘The eye-lids hac recovered their 
original {tate, and moved as well as thofe of the oppolite 
eye. The manalfo informed Dr. Broclefby, that, for about 
the laft month, he had begun to diftinguifh with the affected 
eye light from darknefs, aud that his power of feeing was 
becoming greater every day. Dr, Broclefby remarks, that 
he could not find any cafe of this kind related by authors, 
except one very analogous inftance, recorded by Saint Yves 
in his treatife on the difeafes of the eyes. 

The laft kind of exophthalmia which we have to notice, 
is that which Sauvages has termed ¢raumatic. Ia this fort 
of cafe, the eye is fo much protruded from the orbit, that 
furgeons have frequently been induced to remove the dif- 
laced part altogether, and this fometimes has been done too 

inconfiderately for the unfortunate patient. Covillard informs 
us, in his Chirurgical Obfervations, that he was called to 
fee 2 man, again{ft whofe eye a racket-ball had been ftruck 
with fuch violence, that all the circumference of the globe 
of the eye was feparated from the orbit. A relation of the 
erfon who was hurt was ftanding by with a pair of {ciflars 

in his hand, ready to cut the reft of the parts which con- 
neéted the eye with the head. Covillard entered the room 
in time, and very fortunately, to refift this proceeding, as 
a complete cure enfued without having recourfe to it. In- 
deed, fuch was the fuccefs, that the patient’s power of feeing 
fuffered no kind of diminution or impairment. A fimi- 
lar inftance, though ariling from a very different caufe, oc- 
curred to Mr. Benjamin Bell. The eye was almoft knocked 
out of the orbit by the violence with which a pointed piece 
of iron had entered betwixt the focket and the eye-ball. 
The iron had pafled through a portion of the orbit, aud 
remained firmly fixed there A about a quarter of an hour, 
During the whole of this time, the patient fuffered infup- 
Sortable pain. He had completely loft the faculty of feeing, 
and the eye-ball protruded in fuch a manner, that there was 
every reafon to fear thar the optic nerve was ruptured, and, 
confequently, great doubt concerning the propriety of re- 
placing the part, or not. However, as a little delay did 
not feem likely to be dangerous, it was determined to wait 

alittle: On the firft removal of the dreflings, and after 
taking away the iron, which cou'd only be done with dif. 
ficalty, fo deeply had it ftuck, it was with pleafure and 
aftonifhment that the fight was found to return immediately, 
even before the eye had been replaced. The inflammation 
which followed was foon appeafed by proper remedies, and 
vilion was re-eftablifhed in its original perfection, 

_ Mr. White makes mention of an analogous example in his 
book of furgical cafes, with this difference, however, that 
the eye was protruded in a {till greater degree. 

Thefe two inflances confirm the one recorded by Covil- 

Jard, and welthaga'nk what Maitre Jean bas flated, namely, 
that Covillaid’s cafe is not authentic. 

In order to conceive the truth of the foreroing obferya- 
tions, we have only to recolleét the way in which tl 
is retained in, and connedéted with the orbit. ct 
of the boundaries of each orbit (fays M. Louis, mdefend- 
ing Covillard’s cafe, ) is oblique, and inclines behind more 
towards the temple than the nofe. « ‘Che eye-ball is fixed on 
the fide towards the nofe, and juts out in front beyond the 
cavity of the orbit. Hence, it is manifeft fromthe flightett 
examinatidn, that the globe of the eye, in the natural fate, 
is partly fituated on the outfide of the orbit, When it is 
alfo confidered that the optic nerve is very loofe, in order to 
be adapted for readily following, without being at ali 
ttretched, all the rotatory motions of the eye-ball, produced 
by the aétion of the different mufcles belonging to this 
organ, we can then have no difficutty in imagiuiug how the 
eye may make an immenfe protrufion outward, in conie- 
quence of an inconfiderable {welling, and how it may feem 
to be quite difplaced from its focket, without either the 
optic nerve or the mufcles being torn or lacerated. 
EXORCISM, Efopucuor, prayers or conjurations where- 

with to exorcife, i.e. to drive out devils or daemons from 
perfons apprehended to be poflefled, or to preferve from 
danger, 

The word is derived from the Greek, <fopxigsw, adjurare, 
conjurare, to adjure, or conjure. In mott diétionaries, ex- 
orcifm and conjuration aie ufed as fynonymous; but in 
reality, conjuration is only a part of the exorcifm; and the 
exorcifm the ceremony entire. ‘The conjuration is proper- 
ly the formula, where the devil is commanded to come forth, 
&e. 

Exorcifms are of great ufe in the Romifh church ; their - 
prelates, &c. are frequently exorcifing demoniacal perfons. 
The priefts make holy water by exorciling common water 
a certain number of times. In reality, the exorcifm is a part 
in moft of their confecrations. 

Exorcifms had anciently another and farther purpofe ;_ be- 
ing applied by way of trial or purgation to extort the truth 
from the accufed. 

The exorcifm, in this fenfe, was a fort of bread conjured 
and exorcifed for the purpofe; and the opinion was, 
that if the perfon was criminal he could not {wallow the 
bread. f 

This, it feems, was a frequent practice in the time of 
our Edward III. and the bread thus exorcifed was faid to 
be corfned. 

Linderbroeck gives inftances of exorcifms with barley- 
bread, and others with cheefe; and hence, probably, 
might arife that popular imprecation, ‘ May this bread 
choak me, if Itella lye”? See Orveat and Jupicium 
Dei. 
EXORCIST, in the Romifh Church, a priett, or ton- 

fured clerk, who has received the four lefler orders, ove of 
which is that of exorcift, 

The term is likewife applied to a prelate, or to a priett 
delegated by a prelate, who aétually exorcifes a perfon pof- 
feffed, 

It isa difpute among divines whether ever the Greeks had 
any fuch order as that of exorcilt, Fa. Goar, in his Notes 
on the Greek Euchologion, has made it probable they had, 
from feveral concurring paflages in St. Dionyfus and St. Ip- 
natius Martyr. * 

The ordination of exorcifts is performed in, the, time of 
ma{s, their principal. office being to expel devils. The 
fourth council of Carthage, can. 7. appomts, that in the 
ordination of exorejfts, the bifhop, putting the bock of ex- 
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orcifms in their hands, fhallfay thefe words: “ Receive it, 
and keep it in remembrance, and have power to lay hands on 
energumeni, whether baptifed or catechumens ; which form 
{till obtains.” 

M. Fleury mentions certain people among the Jews who 
travelled rouid the country, making proteffion of driving 
out devils by invocations, which, they pretended, had been 
taught them by Solomon ; thefe were alfo called exorcitts. 
See Jofeph. Antiq. Jud. lib. vii, cap. Origen. Traét. xxxv. 
in Matt. 35. 63. 
EXORDIUM, in Oratory, the preamble or beginning 

of a difcourfe or {fpeech, ferving to prepate the audience 
and introduce the matter in hand, 

The word is formed from the Latin ordiri, to begin, by a 
metaphor taken fromthe weavers, who are faid, ordiri telam, 
to begin, or warp a web, by difpofing and ordering the 
threads in a certain manner for the future work. See 
Warp. 

The exordium, on other occafions, is called the prologue, 
prelude, and proem. ~ 

Cicero defines exordium a part of an oration, whereby 
the minds ef the audience are duly prepared for what remains 
to be faid. The exordium is a part of principal importance, 
and is to be laboured with extraordinary care; whence 
Tully calls it * difficillima pars orationis.”’ 

Cicero and Quinétilian mention three ends, to one or 
other of which it fhould be fubfervient ; wiz. ** reddere audi- 
tores benevolos, attentos, dociles.”? The firft end, or that 
of coaciliating the good will of the hearers, may be efieted 
by a felection of topics, in caufes at the bar, from the particu- 
lar fituation of the {peaker himfelf, or of his client, or from 
the character and behaviour of his antagonift contrafted with 
his own; on other occafions, from the nature of the fub- 
jet, as clofely conneéted with the intereft of the hearers ; 
and, in general, from the modefty and good intention with 
which the {peaker enters upon his {ubjeét. The fecond end, 
or that of exciting and engaging the attention of the hear- 
ers, may be accomplifhed by giving them fome hints of the 
importance, dignity, or novelty of the fubjeé& ; or fome fa- 
vourable view of the clearnefs and precifion with which it is 
to be treated, ‘and of the brevity with which it is to be dif- 
cuffed. In order to effect the third end, or to render the 
hearers docile, or open to perfuafion, the fpeaker muft begin 
with ftudying to remove any particular prepoffleffions they 
may have contraéted againft the caufe, or fide of the argu- 
ment which he efponfes. 

The ancient critics diflinguith two kinds of introduétion, 
which they call “ Principium,”’ in which the orator plainly 
and direGtly profefies his aim in {peaking : and “ Infinuatio,”’ 
where, prefuming the difpofition of the audience to be much 
againft the orator, he muit gradually reconcile them to 
hearing him, before he plainly difcovers the point which he 
has in view. Of this latter fort of introduction we have an 
admirable fpecimen in Cicero’s fecond oration againit Rul- 
lus. 

Exordiums are of two kinds ; either juft and formal, or 
vehement and abrupt. In the firit, the audience is pre- 
pared and conduéted by due and eafy iteps; in the fecond, 
the orator, as if feized with fome fudden paffion, breaks out 
upon his audience at once. -Such is that exordium of 
Ifaiah ; “ Hear, Oh heavens! and give ear, Oh earth !”? 
Or that of Cicero againft Catile ; “* Quoufque tandem abu- 
tere patientia noftra, Catilina ?? Abrupt exordiums are moft 
fuitable on occafions of extraordinary joy, indignation, or 
the like ; though we have initances of panegyrics of the 
greatelt orators, begun abruptly, without any fuch occa- 
fions. Such is that of Gorgias, who began his eloge of the 
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city and people of Eli¢ with His, worus whesur, Elis, beatae 
civitas. Abrupt, hafty, exordiums, were more to the tafte 
and manner of the Greeks than of the Latins. 

Agreeably to the obje&ts which the orator fhould have in 
view in this part of his difcourfe, as we have already ftated 
them, the requifites in an exordium are, 1. Propriety, whereby 
the exordium appears eafy and natural, becomes of a piece 
with the whole difcourfe, and matches it as a part does the 
whole ; fo that it could not be accommodated to any other, 
or, perhaps, acontrary occafion. The ancient orators were 
very defective in this point ; their exordiums had frequently 
nothing in common with the fubjeét. 

In order to render introdu¢tions natural and eafy, Dr. Blair 
fuggelts that they fhould not be planned, till the {ub{tance of 
the difcourfe has been thoroughly digefted in the mind, This 
mode of forming an ipensdinttion is conformable to the rule 
given by Cicero, though not always to his practice. ‘* Om- 
nibus rebus confideratis,’’ fays he, ‘¢ tum denique id quod pri- 
mum elt dicendum, poftremum foleo cogitare, quo utor ex- 
ordio, Nam fi quando id primum inyenire volui nullum mi- 
hi occurrit, nifi aut exile, aut nugatorium, aut yulgare ;” 
i. e. when I have planned and digefted all the materials 
of my difcourfe, it is my cuftom to think, in the laft place, 
of the introduction with which I am to begin. Forif at 
any time I have endeavoured to invent an introduétion firlt, 
nothing has ever occurred to me for that purpofe, but what 
was trifling, nugatory, and vulgar.” 3 

2. Modefly, or an ingenuous bafhfulnefs, which recom- 
mends the orator exceedingly to the favour of his audience, 
This is what Cicero extols fo much in L. Craffus, “ Fuit 
enim in L. Craflo pudor quidnam, qui non modo non obeffet 
ejus orationi, fed etiam probitatis commendatione prodef- 
fet”’ The fame Tully owns of himfelf, that at the begin- 
ning of his oration every limb trembled, and his whole mind 
was ina flutter. The vain-glory of that author fhould be 
carefully avoided, of whom Horace fpeaks, and who began 
his poem « Fortunam Priami cantabo et nobile bellum.” 

The modefty of the orator fhould difcover itfelf not only 
in his expreffions at the beginning, but in his whole manner ; 
in his looks, in his geftures, and in the tone of his voice. 
However, the modefty of an introduétion fhould never be- 
tray any thing mean or abject. The orator, whilft he ex- 
hibits to his hearers modefty and diffidence, real and not af- 
feéted, fhould manifeft a becoming fenfe of dignity, arif- 
ing froma perfuafion of the juftice or importance of the 
{ubje& of which he is to fpeak. - The modefty of an intro- 
dnétion requires that it fhould not promife too much. 
“ Non fumum ex fulgore, fed ex fumo dare lucem.””? Ho 
race, 

* He does not lavifh at a blaze his fire. 
Sudden to glare, and then in fmoke expire ; 
But rifes from a cloud of {moke to light, 
And pours his {pecious miracles to fight.””—Francis. 

Although, in general, the orator fhould not put forth 
his whole ftrength in the beginning, but gradually, rife as 
his difcourfe advances ; yet there are cafes in which he may 
be allowed to fet out in a high and bold tone ; e. g. when he 
rifes to defend fome caufe which has been much decried by 
the public. In*fubjects too of a declamatory nature, and 
in fermons, where the fubjeét is ftriking, a magnificent in- 
troduction has fometimes a good effeét, if it be properly 
fupported in the fequel. Boffuet, Flechier, and the other 
celebrated French preachers, very often begin their dif- 
courfes with laboured and fublime introduétions; thefe 
raife attention, and throw a luftre on the fubjeét ;_ but every: 
{peaker should be on his guard againit ftriking a higher note 
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ut the beginning than he is able to keep up in his progrefs, 
and thus difappointing the expectations which he has exctted. 
Among Englith preachers, attempts of this kind are not al- 
ways fo fuccefsful. Variety fhould be ftudied in introduétions 
as much as poflible. Explanatory introduétions from the 
context are the mott fimple of any, and frequently the bett 
that can be ufed ; but they fhould never be long. An 
hiftorical introduétion has generally a happy effeét in roufing 
attention ; when one can lay hold upon fome noted faét that 
is connected with the teat or difcourfe, and by a proper il- 
luttration of it, open the way to the fubject that is to be 
treated of, 

3. Brevity. not amplified or fwelled with a detail of cir- 
cumftances, or a long circuit of words ; and in this refpeé 
it fhould be accommodated to the length of the difcourfe ; 
nor fhould the introduétion anticipate any material part of 
the fubject. 

4. The ffy/e of the exordium fhould be juft, eafy, and 
pleafant. Quin@tilian facetioufly compares a faulty exor- 
dium toa {carred face, which is prefently difcerned, and 
very difagreeable. Thus, Cicero, ‘ Veitibula, aditufque 
ad caufam facias illuftres.’’ 

Correétnefs of expreflion is peculiarly requifite on account 
of the fituation of the hearers, who are then more difpofed 
to criticize than in any other ftage of the oration or difcourfe; 
becaufe they are as yet unoccupied witb. the fubjeé& or the 
arguments, and their attention is chiefly, if not wholly, 
dire&ted to the fpeaker’s ftyle and manner. A correét plain- 
nefs, an elegant fimplicity, is the proper character of an in- 
troduction, ; “ ut videamur,” fays Quinétilian,  accuraté 
non callidé dicere.”’ 

- Calmnefs of manner is peculiarly fuitable to the exor- 
dium. This is feldom the place for vehemence and paffion, 
Emotions mutt rife as the difcourfe advances. The’ minds 
of the hearers muft be prepared, before the fpeaker can 
venture on {trong and paffionate fentiments. To this rule 
there are fome exceptions, as, for inftance, when the fubjeé 
is fuch that the mere mention of it naturally awakens fome 
paffionate emotion, or when the unexpected prefence of fome 
perfon or objeét, in a popular affembly, inflames the fpeaker, 
and makes him break forth with unufual warmth. Either 
of thefe will juftify what is called the exordium aé abrupto. 
Ain inftance of this kind we have already referred to in 
Cicero’s firft oration againft Catiline. However, intro- 
duétions of this kind fhould rarely occur. In the introduc- 
tion the {peaker fhould prepare the way for thofe warm 
emotions, which he defigns to raife in the fubfequent parts 
af his difcourfe. 

' The exordium appears an effential part of an oration; 
though anciently in the Areopagus, Julius Pollux tells us 
they fpoke without any exordium, and paflions, and any 
eroration or epilogue. The like is faid to have been done 
y Xenophon, who began thus: “ Darius et Parifatis duos 

habuere filios.’’ 
EXORMISTOS, in Schthyology, a name given by fome 

of the old writers to that {pecies of the petromyzon which 
other authors call the lampetra fluviatilis, and we in Eng- 
lith the lampern. This is diftinguifhed by Artedi by the 
name of the petromyzon, with only one feries of {mall teeth in 
the verge of the mouth, and fome large ones, below. See 
Musreca, Lamperra,iand Perromyzon. ’ 
EXOS, the name by which Rondeletius diftinguifhes the 

acipenfer hufo. See SrurcEoNn. 
KOSTOSIS, from <%, out of, and of}, a done. 

This term, in Surgery, ligwifies an offeous tumour growing on 
abone. Alfo, a {welling of the bone itfelf. r 

Boyer remarks, that a {welling may take place in bones 
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as well as other parts of the body. The particular kind of 
tumour which occafionally forms on the furface of the bones, 
is that to which this writer affigns the appellation of 
exoflofis. He notices, however, that this name comprehends 
different {pecies, which fhould be confidered in a diftin& 
manner, Thus, o/eo-/arcoma is one peculiar affeétion ; and 
there is another {pecies of exoftefis, different from all others, 
and which confilts principally in a thickening of the periof- 
teum. Boyer is of opinion, that the difeafe might be very 
properly named fperio/ofis. 

In cafes of exoftolis, the bony {welling acquires, on fome 
oceations, fuch a degree of hardnefs, that no vettiges of a 
fibvous texture can be difcerned, and it abfolutely refembles 
ivory. In forse inftances, the ftruéture of the tumour is 
fpongy ; and in others the {welling is compofed of a mafs of 
flefhy aud bony matter blended together. 

According to Boyer, the bones moft frequently affeéted 
with exoftefis are the broad bones of the head, the lower 
jaw, fternum, humerus, radius, cubitus, the bones of the 
carpus, and the femur, and tibia. However, he remarks, 
that there is bone, which may not become the feat of the 
difeafe, and the affeétion may extend to a fmall, or a con- 
fiderable portion of it. It is not uncommon to find the 
bones of the cranium affected with exoftofis over their whole 
extent ; and Boyer initances the offa parietalia, as fometimes 
acquiring an inch in thicknefs, in confequence of the affec- 
tion. 

Inthe majority of cafes, an exoftofis rifes from the furface 
of a bone, and appears in the form ofa hard round tumour. 
It fometimes occurs near the extremities of the long bones, 
and, at other times, near the middle portion. It is remarked, 
that exoftofes, originating from a venereal caufe, and com- 
monly called zodes, are found, for the moft part, on eompact 
bones, and fuch of thefe as are not thickly covered with 
foft parts, as, for inftancc, the bones of the cranium and face, 
the internal fide of the tibia, &c. 

Mr. John Bell has treated of tumours of the bones in the 
third volume of his Principles of Surgery. The following 
extract will ferve to fhew fome of this gentleman’s opinions 
upon the fubjeét: “* Many things confpire (fays this author) 
to give the tumour proceeding from a bone a peculiar afpeét ; 
it is always irregular and anomalous, never fimple. I have 
rarely feena fingle bony protuberance arifing from the head, 
or fhaft, of a fingle bone. When a bone falls into difeafe, a 
large proportion of tendinous and mufcular parts of burfe, 
and of cellular fubftance partake of the morbid aétion. 
The bone lies in the centre of the limb, conneéted by its 
larger head with a joint, and by its periofteum with the 
tendons, burfe, and mufcles; and all this mafs of parts is, 
fooner or later, affected ; and fince every depofition from vef- 
{els appointed for the fecretions of bone is folid, and every 
increaie of {uch atumour permanent, it foon atttains a great 
fize; it is ponderous and maflive from the proportion of 
bony fecretion, and from the various ftruéture of thefe 
feveral parts, it has every irregularity of form and fubftance. 

«¢ When the tumour of a bone has attained a confiderable 
fize, much of the original ftru@ture is deftroyed, and a new 
irregular mafs of gelatinous and aay matter is fubftituted 
for it. he bony tumour is firm, bulky, and ponderous, but 
not folid; feeling it from without, we can conjeétnre of what 
fubltance ‘it is compofed within; we are fenfible that the 
tumour is covered by a fhell, bony in moft parts of its cir- 
cumference, cartilaginous in fomé parts, and, throughout the 
whole, yielding and elaftic ; we are fenfible, alfo, that within 
there are irregular points, or {picula traverfing the cavities, 
or cells, of the hollow tumoury that thefe are mixed with 
the cartilaginous fubftance, and with irregular collections 
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of matter, partly pariients but chiefly gelatinous 5 we are. 
u {exible of fuch foft cartilaginous and gelatinous parts being 

fucceflively added, in the progrefs of its growth to the tu- 
:nour, which was, at the firlt, folid and firm; and we find 

at laft, by pain and partial ulcerations, and by the increafe of 

fluctuation and rednefs at particular points, that ulcera- 
tion, the laft ftage of the difeafe, approaches, Then the 
limb is effeGtually ruined, and the patient mult fubmit to 
amputation, or die of heétic. 

« When fach tumour is diffeéted, we find our fufpicions 

of its internal flruéture confirmed ; we fee that foul matter 

flow out, when we open into the centre of the tumour, 
which we felt but indiftinSly through its walls; the parts 
which appeared the moft folid are hollowed out by ulcera- 
tion, and full of foul and putrid fanies; while the bone has 
been declining into difeafe, the cancelli and marrow have 
been degenerating into a fort of fatty mafs, with which 
much of the cavity of the tumour is filled, and thence fuch 
difeafe has been very generally defcribed under the name of 
of:o-fteatoma. ‘This fatty excretion, occupying the difeafed 
cavity, is the part which, when the tumour burfts into 
an open ulcer, throws out fuch prolific fungus, growing 
apparently from the fubftauce of the bone, and {prouting 
up, when amputated, in the courfe of a few hours. The 
folid bone, whether radius, or thigh-bone, is annihilated, and 
a mere fhell of offeous matter fubftituted in its place, and that 
in a manner fo peculiar, that it muft feem to the unintelli- 
gent obferver as if the fmali and felid bone had been ex- 
panded into an extenfive and flat plate of offeous fubftance, 
whereas the procefs is in truth very fimple and very intelli- 
gible. The bone dies piecemeal of ulceration, what, in tech- 
nical language, is termed caries, and is conveyed away by 
abforption ; but the bone being dead, the furrounding mem- 
branes, viz. the periofteum and tendinous expanfions, which 
once formed a part of its fyftem of circulation, continue ftill 
alive and ready to fecrete new bone; and thus it happens, 
that while a carious abfcefs preferves a large cavity full of 
foul matter, the furrounding membranes continue fecreting 
bone, which, like a fhell, thin and expanded, covers this ca- 
vity, and forms the walls of the tumour, of which fome part 
is compofed of thin expanded bone, refembling a cranium, 
fome of cartilage, fome of thickened membrane ; and this 
fhell is formed in proportion as the original fabric of the 
bone is deftroyed. 

“‘ Bone is deftroyed by this internal ulceration, juft as it 
is by open caries, piecemeal; the procefs would not be 
ulceration, if, while one part were perifhing, the other were 
not ative and fecreting new matter; fo vigorous ftiliis the: 
general life of the bone, while the internal parts are thus fuf- 
fering, that while one fide is wafting with ulcer, the other fide 
is often fecreting bone irregularly and profufely, and fhooting 
out into fantaftic forms among the membranes and furround- 
ing foft parts, whence the centre of the tumour is cavernous 
and cellular, and the walls often rough with fpinous and 
projecting points. So merely local is the action of arteries in 
a tumour, whether offeous or foft, that one fide, or part, 
or bump of a tumour, grows vilibly and protrudes; the 
features and external form of the tumour gradually changing, 
without any fenfible caufe; and fo peculiar is the fecretion 
of each fpecies of vafcular ftructure, according to the 
original deftination of the part, that in one part of the tumour 
is generated bone, in another gnitle, in another gelatinous 
effufion ; while in another part, the vafcular aétion is violent 
and deftru@tive, and the folid bone, marrow, and furrounding 
membranes, are all refolved into a foul and fetid fuppuration. 
From the. periofteum is fecreted bone: from the marrow, 
this fteatomatous and folid fat, with which much of the 
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tumour is filled; to the tendinous and sroneurnte seam, 
we can diftinétly trace the cartilaginous fecretion ; and the 
gelatinous effufions, we can perceive, even during life, have 
their walls thicker, or thinner, according to the degree of , 
inflammation, 2 Pe ae 

“ Thefe are the external characters and internal condi- , 
tious of atumour occupying any of the bones. Such tumour , 
arifes often from a bruife, or fracture ; fometimes, from a 
lefs obvious caufe, or from internal difeafe.. The radius, 
for example, is fractured at the wrilt, re-unites and heals ; 
but heals clumfily, the thickening never fubfides, the pain 
never ceafes, and, though not great, is greater than what 
is natural toa fraGture. At length, afenfible tumour arifes ; 
at firft it is firm, but in proportion as it increafes in fize, 
it becomes fomewhat foft and elaitic, the thin plate of bone, 
of which it is compofed, yielding to the diflention from , 
within. From time to time the tumour changes its form, 
fill increafing in bulk. On the fide of the radius, it is 
firm and folid ; it bends and yields at the parts moft diftany 
from it ; it is plainly bony at its bafis, and as obvioufly 
cartilaginous in the extreme part of its circle ; it plainly 
contains matter in thofe fofter parts, where it yields to the 
impreffion of the finger. Cartilaginous knobs arife, and 
fometimes are reddened on the furface; and, at certain , 
points, the flu€tuation is of fuch a kind, as to imply that 
the effufion is in part of a gelatinous nature. Thus the 
tumour grows and extends, with various irregularities in form 
and confiftence ; it overhangs the dwindled hand, the ufe 
of the joint is loft, and the patient, who might gladly have 
been delivered of it at an earlier period, has, in the end, 
no choice left ; for, when once it burits into carious ulce- 
ration, it never heals, the fetor is inconceivably overcoming, 
attended with hectic. You are alfo to remark, that, whea 
fuch difeafe takes place in the hand itfelf, the joints of each 
of the fingers grow out into tumours, at firit of a heart- 
like form, correfponding with the articulations of the finger 
bones; but, in procefs of time, they grow to globular, 
irregular, and almoft tranfparent tumours, ftill firm, or, at 
leaft, of a cartilaginous firmnefs. The whole hand dege- 
nerates into a deformed mafs, difcoloured, ulcerated, and 
fetid ; from the individual knobs of which deformed mafs, 
the points of the refpective fingers projeé& like gmnffin’s , 
claws, with crooked nails of enormous length,’ Page 
58—6o. 

The foregoing pafflage makes us tolerably well ac- 
quainted with Mr. John Bell’s fentiments relative to the 
pathology of exoftofes, and though we do not. ourfelves 
adopt fome of his conclufions, nor think that.all bony tu-» 
mours coincide with his account, yet many cafes certainly ~ 
aufwer the defcription which he kas given. ; 

Some exoftofes cannot be difcoyered before the patient’s 
death. Such was the cafe referred to by Boyer, of a per- 
fon whofe parietal bone was found after death to be three, 
times thicker than natural. A fimilar cafe is-alfo related in 
the memoirs of the academy of Dijon. In the latter ex- 
ample, the patient died from an exoitofis on the internal, 
fide of the os pubis. The tumour, by preffing on the 
neck of the bladder, prevented the pafiage of the urine, 
and the introdu€tion of the catheter. ‘ 

Boyer notices the poffibility of miftaking the head of a. 
luxated bone for an exoftofis. He informs us, that this 
happened with a young man, whofe clavicle was diflocated 
at the end, which is articulated with the fternum. The- 
tumour, formed by the end of the difplaced bone, was 
miftaken for an exoitofis, and was treated as fuch, of courfe 
with no benefit, fart ; 

Boyer alfo adverts to the liability of miftaking the en- 
largements 
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5. WPatgements of the ends of ricketty bones for exoftofes, Tun- 
J us excrefeences of the dura mater might likewife (as the 

ame author explains) be erroneoufly- conceived to be ex- 
‘oftofes ; for, after they have deftroyed a part of the bones 
of the cranium, they form an external protrufion. Their 
teal nature, however, may be eafily difcriminated by at- 
‘tending to their confiftence and progrefs, and particularly 
‘their pulfatory motion, which correfponds with the ation 
of the arteries in general, We need not here fay more 
«concerning thefe {wellings, as they are already defcribed in 
‘another part of this Cyclopedia. See Dura Maren, 
Tumours of. 

* There are certain fymptoms which may be faid to be 
~common to all exoftofes ; fuch are, a {welling ; a fenfe of 
‘weight ; pain, orat leaft a degree of uneafinefs arifing from 
‘the morbid action ; and deformity. 
* Another clafs of fymptoms may be called particular, 
becaufe they are entirely dependent on the fituation of the 
‘tumour. ‘Thus, as Boyer obferves, and as we have related 
in the article ExopurHarmta, if an exoftofis were to take 
‘place in the orbit, the eye would neceflarily” be expelled 
from that cavity. An exoftofis arifing from the inner fur- 
‘face of the clavicle, or fternum, might occafion preflure of 
‘confiderable blood-veffels, and on the thoracic vifcera, fo 
_as to indnce a train of very dangerous and even fatal con- 
 fequences 

An exoftofis, avifing from the internal fide of the os pu- 
“bis, may give rife to a fatal retention of urine, as, indeed, 
“we have already detailed. A fimilar tumour, fimilarly 
‘fituated, might alfo render parturition, in the natural way, 
~impofiible. 
' The generality of furgical writers reprefent fcrofula as 
“being a caufe of exoftofes. This ftatement, however, feems 
«to reft on no foundation whatever. The {welling of the 
“joints, when they are affeGted with fcrofulous difeafe, is 
“not produced by an expanfion of the bones themfelves,. but 
-altogether by a thickening of the foft parts, fometimes 
* conjoined with a colletion of a fluid refembling glair, or of 
‘purulent matter in the capfular ligament.° The head of a 
bone, really enlarged from fcrofula, has never yet been de- 

~monftrated, and cannot be found in any of the collections 
_ ‘of morbid preparations in the various mufeums. The 

_ particular form of difeafe, with which fcrofula affe@ts the 
. bones, we fhall defcribe in fpeaking of the White Swelling. 
A feorbutic diathefis is alfo fet down by authors as 

' fometimes exciting the growth of exoftofes; on this point, 
~ we cat only profe{s our ignorance of any rational evidence 

in favour of the opinion. 
_ The venereal difeafe does undoubtedly occafion one fort 
of exoftofes, denominated nodes ; but, thele we fhall dif- 

- mifs from prefent confideration. 
$ It is painful for us to be obliged to acknowledge, that 
__ we are almoft in total ignorance, in regard to the caufes of 

exoftofes ; for, excepting contufions and fractures, which 
‘fometimes unqueftionably lead to the produétion of bony 
tumours, we have no certain knowledge of any others. 

Mr. John Bell informs us, that he has feen a woman’s 
_ ankle fall into this difeafe, in confequence of a very trivial 
accident ; the tibia and fibula crew into a common tumour, 
the bones feemed annihilated, and a large offeous fhell ap- 

_ | peared to be fubltituted in their place. In the courfe of 
the difeafe, the leg became twifted round in a fingular 

“manner, and enlarged to the fize of a pillow of a fettee. 
~The woman died of heétic from the open caries of the 
3 The fame author remarks, that the wrilt, which 
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is more expofed to {prains and fraétures, is moft liable to 
be thus deformed and ruined, He reprefents the hand 
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itfelfas being alfo particularly fubjeé& to’ fimilar diforder, 
Vhe original injury is fome flight blow, or fprain; one 
finger is firlt deformed ; joint after joint enlarges ; one finger 
after another becomes crooked ; the nails project like talons, 
and force their way into the very flefh of the fwelled and 
ulcerated hand, which, according to Mr. John Bell, they 
fometimes penetrate through and through. At length, 
the hand degenerates into an unwieldy and irregular mals, 
ftudded with knobs and bony tumours. 'T'his furgeon tells 
us, alfo, that in confequence of a neglected fracture of the 
collar-bone, in a {tout yeung man, he once faw a tumour 
produced; partly confifting of bone, and partly of carti- 
lage, rifing to the height of fix inches, of round figure, 
and infulated, moving when the arm was moved, too large 
and too critically fituated over the axillary artery, to 
admit of extirpation, and which Mr. John Bell doubts not 
has by this time become carivus, and occafioned death. 

When exoftofes originate from external violence, the ex- 
citing caufe is involved in no ob{curity ; but the caufes in 
moft other inftances feem to bafile all human refearch. Fre- 
quently, a conititutional difpofition to the formation of 
bony tumours, in various parts of the body, feems to prevail. 
Mr. Samuel Cooper, in his “ Di€tionary of PraGical Sur- 
gery,’’ quotes an example of a boy, who came out of Corn- 
wall, fo exceflively afflicted with an apparent propenfity to 
exoftofes, or an exuberant depofition of bony matter, that 
a very trifling blow would occafion a’bony {welling on any 
bone of his body.. The ligamentum nuche was. offified, 
and prevented-the motion of his neck ; the margins of the 
axillz were alfo converted into bone, fo that the poor lad 
was, as tt were, completely pinioned. 

There is one f{pecies of exoitofis remaining to be noticed, 
which is of a very peculiar kind, as it 1s in its appearauce 
exceedingly like a bony fungus. 
A itriking inftance of fuch a difeafe has been recorded by 

Mr. Abernethy. The cafe being highly interelting, we 
fhall take the liberty of quoting it. The patient, who was 
34 years of age when the account was written, perceived, 
when about ten years old, a {mall tumour on his !eft cheek, 
which gradually attained the fize of a walnut, and then re- 
mained for fome time ftationary. . About a year afterwards, 
the tumour having again enlarged, a cauftic was applied to 
the integuments, fo as to expofe the bone. The actual 
cautery was next applied, and an opening thus made into 
the antrum. After the exfoliation, the antrum became 
filled with a fungus, which rofe out uponthe cheek, and could 
not be reltrained by any applications. Part of the fungus 
alfo made its way into the mouth, through the focket ot the 

fecond tricufpid tooth, the other teeth remaining natural. 

The difeafe continued in this ate nine years, occafionally 
bleeding in an alarming way. When the patient was in his 
2othyear, the whole fungus floughed away during a fever, 
and did not return, After this, the fides of the aperture in 
the bone began to grow outwards, forming an exotlofis, waich 
grew toa great magnitude. A {mall exoftolis took place in 
the mouth, but became no larger than a horfe-bean. The 
exoltofis of the maxillary bone was of an irregular figure, 
and projected from the whole circumference of the aperture 
a great way direcily forward. Mr. Abernethy compares 
its appearance, when he was writing, with that of a large 
tea-cup faftened upon the face, the bottom of which may 
be fuppofed to communicate with the antrum, The diame- 
ter of the cup, formed by the circular edge of the bone, 
was three inches and a half: the depth two inches and feven- 
eighths. The general height of the fides of the exottofis, 
from the bafis of the face, was two inches; its walls were 
not thick, aud terminated ina thin cireular edge. ‘he in- 

teguments, 
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teguments, as theyapproached this edge, became extenuated, 
and they extended over the edge into the cavity. The 
exoftofis reached to the nofe in front, and to the mafleter 
mufcle behind; above it included the very ridge of the 
orbit, and below it grew from the edge of the alveolary 
procefs. A line that would have feparated the difeafed 
from the found bone, would have included the orbit and 
nofe, and indeed one half of the face. Mr. Abernethy faw 
no means of affording the man relief. Med. Chirg. Tranf, 
vol. 2. 

In regard to the treatment of exoftofes, it is exceedingly 
difficult to lay down any determinate rules. With the ex- 
ception of venereal nodes, we cannot fay that we are ac- 
quainted with any remedy which has the power of diminifh- 
ing bony tumours. Perhaps blifters kept for a long while 
open, by means of the {avin cerate, and applied to the neareft 
furface of the integuments, might have the effect of ex- 
citing the action of the abforbents, fo that the depofited 
‘bony matter would be at leaft in part removed. That blif- ~ 
ters would operate in this manner, we may conclude from 
their having been known to diminifh the {welling of venereal 
nodes, after mercury has ceafed to be produétive of any be- 
nefit. However, we do not mean to reprefent this plan as 
likely to anfwer fully in practice ; for, even were it to prove 
fuccefsful, it could only be after fuch time and perfeverance 
as few patients would allot. 

The chief method of getting rid of an exoftofis is by at- 
tacking the tumour with a cutting inftrument, and it is obvi- 
ous that this mode of proceeding cannot be adopted, except 
when no anatomical confiderations forbidit. Hopes of its 
fuccefs, alfo, fhould never be fanguine; becaufe, though you 
may fuccecd in removing every particle of the bony fwelling, 
dill the depofition of bone may continue, and the difeafe 
recur, and this even ina more malignant form. 

When an exoftofis has acquired much magnitude, it fel- 
dom admits of being cut, or fawn away. But there are ex- 
ceptions to this remark; for Heifter records an example of 
an exoftolis, fituated on the middle of the fternum, and as 
large as a child’s head, being fuccefsfully extirpated. If an 
exoftofis were to be met with, growing on the middle part 
of one of the long cylindrical bones, with rather a narrow 
bafe, an attempt might be predéath y made to remove the 
tumour, notwith{tanding its fize might be very great. When 
the attachment of the {welling is on the head of a bone, 
near a large joint, an endeavour to extirpate the difeafe is 
much more dangerous. 

It would be in vain to pretend to detail particularly how 
the’ operator is to conduét himfelf in extirpating exottofes. 
His iirft obje& fhould be, if poffible, to make fuch incifions 
through the foft parts as will expofe the bafe of the tumour, 
fo as to allow the faw to be applied to it. When this can 
be effeied, it is manifeft that the whole of the {welling 
may be removed by one fetion made with the faw. In the 
majority of cafes, {mall fhort faws with long handles, in a 
word, the inftruments defcribed in Mr. Hey’s  Praétical 
Obfervations in Surgery,’? will be found much more pro- 
per and convenient than larger ones. 

Sometimes, whea owing to depth of fituation, or fome 
other anatomical reafon, no direét attempt to cut through 
the bafe of an exottofis can be made, the furgeon may ven- 
ture to remove the tumour by attacking its furface with 
trephines, the faws defcribed by Hey, or with a gouge and 
mallet, asthe French furgeons are fo much in the habit of 
doing. When the confittence of the exoftofis is not too 
hard, a ftrong knife may be occafionally employed for re- 
moving portions of the {welling, which purpofe it will ac- 
complifh better than any faw. 
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The ancients, indeed, we might fay feveral of the moe 
derns, have attempted to deftroy ee with the aétual 
and potential cautery. Sometimes thefe violeut means have 
fulfilled the objeét in view; but, frequently, inftead of af- 
fording relief, they have killed a large portion of the bone, 
and converted the difeafe into the more affiéting one of 
necrofis, attended with large fores aud abfceffes, and often 
with fuch debility and heétical {ymptoms, as have ended in 
death. 

Few good practitioners of the prefent day, in England, 
ever have recourfe to this plan for the extirpation of ex- 
oftofes. 

When prudence prohibits an endeavour to cut away an 
exoltofis, the difeafe fhould never be fuffered to e%pand it- 
felf in fo great a degree as to deprive the patient of the 
choice of parting with his limb for the prefervation of his 
life. Amputation fhould always be performed ere the dif- 
order attains this deplorable ftate. 

We hall conclude the prefent article with this general 
obfervation, that if an attempt is to be made to extirpate 
an exoftofis, let it be done at an early period of the difeafe, 
before its fize is very eonfiderable. 
EXOSTRA, in the Ancient Theatre, a place where fuch 

parts of the play were recited as were fuppofed to be a¢ted 
privately in the houfe, 

Exosrra was likewife the name of a warlike engine ufed 
in the fieges of towns. 
EXOTERIC and Esoreric, are terms denoting exter- 

nal and internal, and applied to the double doétrine of the 
ancient philofophers: the one was public or exoteric, the 
other fecret, acroamatic, or efoteric. The firft was that 
which they openly profeffed and taught to the world ; the 
latter was confined to a fmall number of chofen difciples. 
This method was derived originally from the Egyptians, 
who, according to the united teftimony of Herodotus, Dio- 
corus Siculus, Strabo, Plutarch, &c. al a two-fold philo- 
fophy, one fecret and facred, another public and common, 
The fame praétice alfo obtained among the Perfian Magi, 
the Druids of the Gauls, and the Brachmans of India. The 
Egyptian prieits, with whom it originated, fuftained the 
charaéter of judges and magittrates, and probably intraduced 
this diftin@tion with a view to the public welfare, and to 
ferve the purpofes of legiflation and government. Clement 
of Alexandria informs us, that they communicated their 
myfteries principally to thofe who were concerned in the 
adminiftration of the ftate; and Plutarch confirms the fame 
declaration. However, others have fuppofed that they in- 
vented the fables of their gods and heroes, and the other ex- 
ternal ceremonies of their religion, to difguife and conceal 
natural and moral truths ; but whatever was the motive of 
their practice, it was certainly applied to political purpofes. 
See ARISTOTLE. 
EXOTIC, Egstixos, a term properly fignifying foreign, 

or extPesneous, i.e. brought from a remote or ftrange country. 
In which fenfe we fometimes fay, exotic, or barbaxous terms — 
or words, &c. : 

The word is derived from the Greek, «fx, sEuSa, extra, 
without, on the outfide. 

Exotic is chiefly applied to plants which are natives of 
foreign countries, particularly thofe brought from the 
Eait and Weit Indies, and which do not naturally grow in 
Europe. 

The generality of exotics, or exotic plants, do not thrive 
in England without fome peculiar care and culture; the 
require the warmth‘of their own climates, whence the ute 
of hot-beds, glafs-frames, green-houles, kc. See GaeEn-— 
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In fending plants from one country to another, particular 
gautions are neceffary. The plants fent from a hotter 
country to a colder, fhould be always put on board in the 
{pring of the year, that the heat of the feafon may be ad- 
wancing as they approach the colder climates ; and on the 
contrary, thofe which are fent from a colder country to a 
hotter, fhould be fent in the beginning of winter, 

The beft way of packing up plants for a voyage, if they 
be fuch as will not bear keeping out of the earth, is to 
have boxes with handles, filling them) with earth, and 
planting the roots as clofe together as may be; the plants 
Should be fet in thefe boxes three weeks before they are 
to be put on board ; and in good weather they fhould be 
fet upon the deck, and in bad removed, or covered with a 

- tarpaulin, 
__ If they are going from a hotter country to a cold one, 
they mult have very little moilture; if, on the contrary, 

_ they are going from a colder to a warmer, they may be al- 
lowed water more largely, and being fhaded from the heat 
of the fun, they will come fafe. 

Many plants, however, will live out of the earth a great 
while ; as the fedums, euphorbiums, ficoides, and other fuc- 
culent ones. ‘Thefe need no other care than the packing of 
them up with mofs in a clofe box, and there fhould be a little 
hay put between them, to prevent them from wounding or 
bruifing one another, and holes bored in the boxes to keep 
them from heating and putrefying. In this manner they 
will come fafe from a voyage of two or three, or eyen four 
_or five months. 

Several trees alfo will come fafely in the fame manner, 
taking them up at a feafon when they have done growing, 
and packing them up with mofs. Of this fort are oranges, 
_olives, capers, jafmimes, and pomegranate-trees. Thefe, 

and many others, are annually brought over thus from 

- 

demic. 

Italy ; and though they are three or four months in the 
Bem feldom mifcarry.. And the beit way of fending 
wer feeds is in their natural hufks, in a bag, or packed up 

ina gourd-fhell, keeping them dry, and out of the way of 
vermin... Miller. ; 
__ Dr. Lifter has a difcourfe in the Philofoph. Tranf. on 
Exotic Difeafes, i.c. fuch difeafes as are never bred among 
_us, but brought, from time to time, by infe€tion from other 
countries. Such, according to this author, are, 1. The 
-plague, which is properly a difeafe of Afia, where it is epi- 

2. The {mall-pox, which is an Oriental difcafe, and 
not known to Europe, or even Afia Minor or Africa, till a 
Apice-trade was opened to the remoteft part of the Indies, 
whence it originally came, and where it ftill rages more 
cruelly than among us. 3. The griping of the guts, which 

; ‘he takes for a difeafe peculiar to the Weft Indies, and 
“yearly received from thence: for this, he adds, is a quite 

different difeafe from the tormina ventris of the ancients, 
‘and is {carce ever known in the midland counties, or far in 

\ the north of England. 
_ EXOUCONTII, in Church Hiffory, a kindof Arian 
eretics, who maintained that the Son of God was made out 

of nothing: i, ¢. ?Ex tay ex ovlwy, fuppofed by Gothofred to 
be the fame with the Exocionite ; but this opinion is con- 
tradiéted by the authority of Theodoret. 
_ EXPAND, ina Miktary Sen/e, relates to the exterior of 
a line or front, either for the purpofe of occupying a greater 
Mfpace, or in order to outflank the enemy, thereby to beat in 
M8 wings upon his centre. 

~ It is often of the greateft importance to prefent a more 
extended line of fire, efpecially if it can be dire&ted towards 
‘any particular {pot ; for inftance, when a column is iffuing 

om a defile, a detroit, or pals, the enemy will certainly 
_ Vou, XISI. 
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endeavour to pour upon its front as heavy a fire as the [pace 
may allow, 

Thus, he will probably oppofe a formidable cannonade 
thereto, fo that the fhots may range along the column, do- 
ing great havoc therein, not only among the foldiery, but 
deftroying the cattle, and difabling the artillery. | The reft 
of the field he will generally occupy in an infle&ted form, 
prefenting a crefcent ; much the fame as that oppofed to 
the immortal Nelfon in his laft viGtory! By this means 
every muiket becomes obnoxious, each being levelled at the 
head of the column. 

If we imagine 3900 men to be drawn up in fuch a manner 
as. may produce this, effect, and that five or fix guns are 
brought to bear as above defcribed, with perhaps a body of 
cavalry ready to charge in flank, when the column may have 
proceeded to contend with the centre of the oppofing force, 
we fhall then fee how neceffary it is for the column to ex~ 
pand with all poffible celerity, and not to attempt fuch an 
attack before a fufficient front can be formed to make it 
with effec. 

The mode of expanding may be feen under the article 
Depctoy, where this particular operation will be found 
more fully defcribed. We fhall in this place remark, that 
expanfign is by no means proper where the enemy can bring 
a large body of cavalry to act in an open country, unleis 
an equal number of fuch troops may be at hand to oppofe 
them. 

Where a line of intrenchments is to be carried, expanfion 
is not eligible ; yet the concentration mutt be managed with 
peculiar care whenever the enemy may be able to line their 
works with artillery, efpecially howitzers of laige calibre, 
which, by pouring grape among clofe bodies of men, would 
foon thin their ranks, and probably occalion, what is deli- 
cately called, “ a precipitate retreat.” The beft authori- 
ties inftrn& us to fay, that nine battles in ten are loft by 
allowing the troops to be too expanded: in fuch a’ condi- 
tion they are every where weak ; whereas, when properly 
concentrated, they are every where formidable. 
We may from this collect, that allowing an army to cover 

too great an expanfe, is, generally {peaking, expofing it to 
ruin; it enables the enemy to force a line in whichever 
quarter they may judge proper, and, after forcing it, to cut 
up the feveral parts in detail. I{ence, blockades are, with 
few exceptions, extremely dangerous, as may be better un- 
derftood by reference to environ, which fee. f 
When a column is to expand or deploy, or when an aug- 

mentation of front is to be made, fuch ought to be done 
with great promptnefs, and under a heavy fire from each di- 
vifion, fo falt as it can arrive at its {lation in the line, By 
this means, ef{pecially if the wind be favourable, the whole 
may be done under cover of the fmoke, and the enemy may 
be fo rapidly gained upon, as in turn to render it neceflary 
for him to change pofition; but without great coolnefs and 
firmnefs, nothing will be effected. 
EXPANDING Ricecerr, or Drum, in Mechanics, is a 

wheel, or rigger, to receive an endlefs rope, which can be 
enlarged or diminifhed in its diameter, to give a greater or 
lefs velocity to the rope. 

The common expanding rigger is a caft-iron wheel with 
twelve arms, in each of which a groove is formed, extending 
nearly from the centre to the circumference, as AA, fig. 5. 
Plate XXVI. Mechanics. Againtt each arma piece of wood 
is placed, which has a rebate fitting into the groove, and a 
{crew-bolt pafling through both wood and the arm of the 
wheel ; anut ferewed upon the bolt faflens the bolt and 
wood at any place in the grooye: each piece of wood has 
a groove in it to receive the rope which paffes round the 

4U wheel, 



EXP 

wheel. The diameter of this rigger can be altered by loofen- 
ing the nuts, then placing the pieces of wood all in one circle 

ea the propofed diameter, and faftening them there by the 
nuts. ‘To facilitate the placing of the pieces of wood in one 
circle, each arm is divided into inches, and numbered from 

the centre. 
Mr. Andrew Flint, of London, lately received a premium 

ef fifty guineas from the Society of Ats, for two expand- 
ing band wheels, or riggers. Figs. 5, 6, and 7, are different 
views of the firft of thefe; A A isa calt metal wheel with 

twelve arms, each divided by a groove from near the centre 

to the circumference: thefe grooves receive rebates on the 

backs of twelve racks aa, figs. 6 and 7, which have project- 
ing pieces 5, 6, with grooves to contain the endlefs rope dd. 

In fy. 5. which isa back view of the wheel ees are nuts, 

which draw up the racks to flide in the grooves without 

fhake, yet freely to and from the centre: the racks are moved 

all together by means of a circular plate dd, which has a 
{piral rib upon it entering between the teeth of each racks 
fo that when the plate is turned round, all the racks move 

to or from the centre at once: the {piral plate dd is {crewed 
to an iron crofs, which fits upon the axis ff, and is turned 
round by a pinion g of fix teeth, working into a ring of 
teeth made in the tnfide of the fpiral plate d. 

Another method of accomplifhing the fame objeét is by 

means of twelve ferews 4 (jigs. 8. and g) pointing to the 

centre of the wheel; they are are all moved together by 

means of equal bevelled wheels fixed on them; by this means 

the {crews are turned about contrary ways alternately : 

they mutt, therefore, be alternately cut right handed and left 

handed, that they may produce the fame effe&t. The ferews 
are turned, when the diameter of the rigger is to be altered, 

by a winch put upon any of the three fquares /, 4, 4, on 

the ends of the fcrews. In this machine the number of 

ferews muit be even. 
Figs. 10, 11, and 12, are drawings of an expanding rigger 

contrived by the writer of this article; it confifts of two 

wheels of caft-iron A, A, { figs. to, 11, and 12.) which have 

fixteen fe€torial apertures marked a, which leave fixteen 
arms between them; the arms and the {paces are exattly 

equal, and each arm has a triangular piece of wood Jde, 

(fig. 12.) {crewed upon it, by four ferews going through the 
arm into the wood, which is alfo kept firm and perpendi- 
cular to the face of the wheel, by a rib f, (fig. 11.) which 
projeéts from each arm, and is let into a groove cut in the 
wood. The wheels have fockets gg, (jigs. 10 and 12.) which 

are bored out with a very true cylindrical hole to receive 
the fhaft or fpindle B B of the rigger, which is turned in 
the lathe to fit the fockets without fhake, yet at the fame 
time allowing them to move backwards and forwards upon 

the axis BB. The wheels are put together upon the fpin- 
dle facing each other, the wooden triangles of one wheel 
entering the {pace between the arms of the other, asis fhewn 
in figs. 10 and 12 ; in this manner itis plain that the points, 
or rather plane, of interfeGtion of the triangles bde of 

each wheel, will form a circular groove to receive a rope, 
which groove can be increafed ia its diameter by advancing 
the wheels towards each other, or diminifhed by fetting 

them farther apart, as ia fig.10. The wheels are prevented 
from turning on the fpindle by means of a fillet, which is 
inferted partly into a groove cut in the axis, and partly in 
another groove made in the focket of the wheel. ‘The 
wheels may be brought nearer together, or thrown farther 
apart, by two fcrews ‘4,4, (fig. 12.) which have fockets 
in one wheel, and are tapped into the other: two equal 
cog-wheels i, 7, are keyed faft upon the fcrews, and an in- 
termediate cog-wheel 4, placed loofely upon the main axis 
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between them, caufes both ferews to turn at the fame time, 
A more fimple method of altering the diameter is by puth= 
ing the wheels together by hand, and faftening them to the 
axis by fcrews e,e, fig. 10. 
EXPANSION, in Metaphy/ics, expreffes the idea we 

have of lafting or preferving diftance, i.e. of diftance, all 
the parts whereof exift together. 

Expansion, from the eatin expando, in Philofophy, de- 
notes the increment of furface or of bulk, of which natural 
bodies are fufceptible. With refpe& to the expanfion of 
furface, fee the articles Ducritity and Goip Beating. 

Bodies of every kind, as far as we are acquainted with 
them, are expanded in bulk by heat, and are contraéted by 
cold; aud to this law there are very few exceptions, which 
will be noticed in due time. The expanfions, or the incre- 
ments of bulk, are not exa€tly proportional to the incre- 
ments of heat in the fame body; nor are different bodies 
expanded alike by the like elevation of temperature. 
Thus, if a quantity of water be increafed oneinch in bulk, 
by the communication of ten degrees of heat, the commu- 
nication of twice or thrice as much more heat will not caufe 
it te expand two or three inches more. Alfo, if a rod of 
gold, aud another fimilar rod of glafs, be heated to the fame 
degree, their increments of bulk, arifing thereby, will not 
be equal, the gold expanding more than the glafs. 

Of the three principal ftates of natural bodies, viz. 
folids, liquids, and elaftic fluids, the folids are expanded 
leaft ; the liquids are expanded more than the folids, but 
the elaftic fluids are expanded a vaft deal more than the 
liquids. The knowledge of the precife quantities of thefe 
expanfions of bodies is of great ufe in philofophy, in me- 
chanics, and in other {cientific fubje€&ts ; hence no pains 
have been {pared by philofophers to inveftigate and afcer- 
tain them; various inftruments have been contrived for 
that purpofe; innumerable experiments have been inftituted ; 
and a great many ufeful refults have been obtained. Of 
thefe refults we fhall now endeavour to give a regular and — 
diftinG account. ; 

The inftruments which have been contrived for the pure 
pofe of meafuring the expanfions of folids arifing from an 
elevation of temperature, are called pyrometers. The ob- 
je@s which mutt be had in view in the conftruGion of py- 
rometers, are to form a fteady frame, wherein folids of a cer- 
tain length may be applied either fucceffively, or feveral of 
them at the fame time, fome contrivance by which thofe 
metallic bodies may be heated to any required degree, and a 
mechanifm capable of meafuring the increafe of bulk which 
is caufed by the heat; and this may be accomplifhed by 
means of multiplying wheels, by levers, by fcrews, by a 
microfcopical micrometer, or otherwife. See PyromETER. 

Some of the firft determinations of the expanfion ef 
bodies, that may be confidered as being fufiiciently accurate, 
were made by Mr. Ellicot with a pyrometer of his con 
trivance. Mr, Ellicot determined the proportional expan- 
fions of feven metallic bodies by the fame elevation of tem- 
perature. They are as follows: 

Gold. Silver.  Brafs. Copper. Iron. _— Steel. and Lead. 

ait 103. 95. 89. 60. 56. 149. 

Mr. Smeaton contrived a much better pyrometer, and 
with it he determined the expantfions of feveral folids. Mr. 
De Luc alfo contrived a pyrometer of a peculiar con- 
ftru€tion ; but Mr. Ramfden’s pyrometer is fuperior to any 
other contrivance of the kind. 

The following table fhews, in parts of an inch, how much 
one foot length of different fubftances is expanded by 1807 
of heat, Fahrenheit’s fcale, between the feeezing and the 

? boiling 
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boiling points of water. To the firk feven fubftances, 
(which were examined in Mr. Ramfden’s moft accurate 
pyrometer,) there are added the expanfions for a fingle de- 
gree of heat. The others were determined by Mr. Smea- 
ton with his pyrometer. 

Fahrenheic’s Scale. 

nr! 

By 180°. 

Wc 

By_1° 

Standard brafs fcale, fuppofed to 
be Hamburgh brafs  - = 

| 

0.0001237 | 0.0222646 
Englith plate brafs in form of a 

rod - myths - = 0.0001262 | 0.0227136 
Englith plate brafs in form of a 

trough - = + = 0,0001263 | 0:0227386 
Steel rod --- = = = 0,0000763 | 0-0137368 
‘Caft-iron prifm  - - = 0.0000740 | 0.0133126 
Glafstube - - += = 0.0000517 | 0.0093138 
Solid glafs rod - = = 0.0000539 | 0:0096944 

_ White glafs barometer tube - = = 0.0100 
Martial regulus of antimony - - = 01] "G.08Z0 
Bliftered fteel a ee an Wry hat Cons 
iawiedtecl fs Ss ek - | 0.0147 
emer ao) SA SP vet loner 
Bifmuth - Sie re o 2 0.0167 
Copper hammered -~  - - a - | 0.0204 
Copper eight parts, with tin one 

part - - - - - = - 0.0218 

Caftbrafs - - SS) Rae ek oe SWIKOO22 
Brafs fixteen parts, with tin one 
PREee or haem SNCS! 0.0229 

Brafs wire - - - - - = 0.0232 

Speculum metal - - - - - 0.0232 
Spelter folder, viz. brafs two 

parts, zinc one - - - . - 0.0247 
Minepewter - =) 9 - § 22 ee | 0.0274 
Becageane) ere =e) | Se lS 4b olozg8 
Soft folder, viz. lead two parts, 

tin one We - ESinsapt_Weleabis eneN imi coi Fo} 
Zinc eight parts, with tin one, a 

little hammered - - at Dh) oFa2 ay 11060325 
Wedd eee oe ee Pee) ih i) [0.0344 
Zinc orfpelter - - - = + | 0.0353 
Zine hammered half an inch per 

foot -  - - - - - - | 0.0373 

Tron, inftead of being condenfed into a fmaller bulk, 
expands in its tranfition from*a fluid into a folid ftate ; fo 
that a quantity of iron occupies more room in the folid form 
than it does in a fufed fate. 
- Dr. Wollafton, in order to form fome eftimate of the com- 
parative rate of expanfion of platina and palladium, fays, 
«« I rivetted together two thin plates of platina and 
alladium, and obierving that the compound plate, when 
eated, became concave on the fide of the platina; I afcer- 

tained that the expanfion of palladium is in fome degrees the 
eater of the two. By a fimilar mode of comparifon I 

ound that palladium expands confiderably lefs than fteel by 
heat.”” Phil. T'ranf. for 1805. 

It muft be remarked with ref{peét to the expanfion of glafs, 
that fometimes glafs tubes are extended more than folid 
giafs rods: their dilatation, however, is not conftant; for 
tubes of different diameters, or of different forts of glafs, 

_ are expanded differently by the like degrees of heat. 
Wood is not expanded much longitudinally ; that is, in 

_ the direétion of its fibres, by heat, and this is particularly 
the cafe with deal and other ftraight-grained wood. Pro- 

bably, upon the whole, the longitudinal expanfion of wood 
is tefs than that of glafs. It has been obferved, (efpecially 
by Dr. Rittenhoufe, Tranf. of the American Phil. Society } 
that very dry and feafoned wood, if not expofed toa very 
high or to a very low temperature, will expand in length 
pretty regularly ; otherwife its expanfion by heat, and its 
contraétion by cold, are very irregular: for they feem to 
depend partly upon the heat, and partly upon the moifture, 
which the wood acquires in certain circumftances, and is 
deprived of in others. 

It is hardly neceflary to mention, that the folids of the 
preceding table contraét their dimenfions by cooling as much 
as they are expanded by heating; thus, for inftance, if a 
yard length of any particular metallic body, by being heated 
100° above the actual temperature of the atmofphere, be 
lengthened one fiftieth part of an inch; afterwards, when 
cooled down to the temperature of the atmofphere, it will 
be found to have loft exaGtly that fiftieth part of an inch 
which it had acquired by heating. 

From the experiments hitherto made on the expanfions 
of folids by heat, no correfpondence has been obferved 
between the expanfions and the quantities of caloric they 
are capable of abforbing. The fufibility of metals feems 
to coincide with the dilatations ; platina, the lealt fufible of 
the metals, dilates the leaft; lead dilates moft ; and the moft 
fulible glafs is alfo the moft dilatable. We may therefore 
conclude with Mr. Berthollet, that bodies are fo much the 
more expaniible, the lefs caloric they require to change their 
conftitution from folid to liquid, and from liquid to gafes or 
vapours, 

There is a fubftance which expands when heated; but 
does not contract when cooled ; and of this fingular property 
Mr. Wedgwood availed himfelf for the conftruction of his | 
ingenious thermometer for meafuring the higheft degrees of 
heat ; viz. thofe degrees which exceed the feale of the 
mercurial thermometer, (See l'HERMomeETER.) The fub- 
ftance alluded to is the argillaceous earth or clay, and it 
appears that the above-mentioned property belongs, more or 
lefs, to argillaceous bodies of every kind. This property 
may at firft fight appear to be an unaccountable exception 
from the general law : the difficulty, however, will vanifh, if 
it be confidered that bodies of the argillaceous genus contain 
a confiderable quantity of water, and that the contraction 
of thefe bodies, when expofed to the aétion of a ftrong fire, 
isin great meafure due to the efcape of the water, and hence 
they do not contraét by fulbfequeut cooling. 

The method of meafuring the expanfions of fluids is to 
inclofe them in a certain veflel, and to meafure that part of 
the cavity of the veflel, which is occupied by the fluid under 
trial, in different temperatures, It is evident that the fub- 
flance of the veffel is likewife expanded by the heat, and of 
courfe the cavity of the veflel is enlarged. Therefore, when 
we find that the bulk of the fluid is increafed, that inere- 
ment is only the difference between the enlarged capacity 
of the veffel and the increafed bulk of the fluid. This 
fhews the neceflity of forming thofe veffels of fuch fubftances 
as are leaft expanfible by heat. Indeed glafs is the fub- 
{tance which is univerfally ufed for fuch purpofes, both on 
account of its little expantibility, and of its tranfparency ; be- 
fides its having other ufeful properties. A glats veffel, filled 
to a certain degree with a liquid, for the purpofe of fhewing 
the expanfions of that liquid in different temperatures, or for 
the purpofe of fhewing the température of the correfponding 
expanfion of that liquid, is called a thermometer; viz. a 
meafure of the temperature. Sec THermomMETER. 

_ The propereft fhape for a thermometer is that of a long 
4U2 tube 
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eube with narrow bore, having a globular cavity at one 

end; which, familiarly fpeaking, may be called a globular 

glafs bottle with a long and narrow neck. The globular 
cavity, and part of the tube of one of thefe veflels, is filled 

with the liquor whofe expanfion is to be examined, and the 

veffel is then heated, in coufequence of which the liquor, 

which is contained in it, is expanded, and not being able to 

extend itfelf any other way, all the increment of bulk mult 

be manifelted in the tube; wiz. the furface of the fluid will 

rife in the tube; or, if cooled, it will defcendin it. If the 

fame veflel of the above-mentioned fhape be fucceflively filled 
with different fluids, and with each fluid it be expofed to 

certain degrees of temperature, (which mutt be determined 

by an accurate thermometer,) the proportional expanfions 

of the different fluids may thereby be afcertained. The fame 
objeét may be obtained by filling feveral {uch veflels with the 
different fluids, that are to be examined, and heating or 

eooling them all at the fame time; but in this cafe the 

correfponding capacities of the different veflels muit be pre~ 
vioufly afcertained ; which may be done by filling all the 
veflels with the fame kind of fluid, and expofing them all 

to different degrees of temperature; fo that the correfpond- 
ing elevations of the fluid in the different veflels may be 
marked onthe tubes. Thefe veflels are afterwards emptied 
and filled again with the fluids, &c. Thus the proportional 

expanfions of liquids may be determined ; but when the ac- 
tual or abfolute increafe of bulk is required, then the capa- 
city of the veffel muft be accurately gauged. This mea~ 
{urement of the capacity may be accomplifhed in the fol- 
lowing manner. In the firlt place weigh the empty glafs 
tube; fecondly, fill part of the tube with a convenient 
fluid, (mercury, for inftance, which is the fitteft for fuch 
purpoies) ; thirdly, meafure the length of the tube which 
3s occupied by the mercury, aad weigh the initrument a 
fecond time; then, by fubtracting this fecond weight 

from the former, you will have the weight of mercury 
which fills up a certain length of the cavity of the tube ; 
fourthly, fill the bulb of the veffel entirely with mercury, 
and weigh the vefiel a third time. This weight being 
fubtraGed from the firft, viz. from that of the empty veflel, 
will leave the weight of the mercury in the bulb. Now, 
having the weight of the mercury in the bulb, as well as of 
that which fills a certain length of the tube, the ratio of 
the former to the latter may be eafily determined by fimple 
divifion. Alfo the abfolute quantity in bulk of the former 
is obtained from the well known fpecific gravity of mercury, 
and from the weight of a cubic inch of diftilled water, 
which (when the barometer is at 29.74 inches, and Fah- 
renheit’s thermometer at 66°) is equal to 252.42 grains 
Troy ; one pound Troy being equal to 5769 of thofe grains. 

An Englifh cubic inch of mercury of the f{pecific gravity 
13.6 weighs 3443-2 Englifh grains. Inftead of mercury, 
fome other fluid may be employed for this purpofe ; but not 
fo conveniently as mercury. The expanfions of a fluid, 
which are caufed by different degrees of heat, may likewife 
be determined by afcertaining the fpecific gravity of that 
fluid in different temperatures ; for the fpecific gravity de- 
ereafes in proportion as the fluid is expanded, and vice 
werfad ; but this method is not capable of as much accuracy 
as the former. 

Liquids differ from each other in regard to their expanfi- 
bility ; fome expanding more than others. Alfo the expan- 
fions of the fame liquid by equal degrees of heat are not 
quite regular; and it has been obferved that this irregu- 
jarity is greater when they approach the ftate of vapour. 
Upon the whole, mercury has been found to be expanded by 

heat more regularly that any other fluid ; yet its increments 
of bulk are not perfectly regular, Mr. De Luc, with great 
care and patience, has endeavoured to afcertain the real 
expanfibility of mercury, or rather the real quantities of 
heat that are required for expandmg mercury arithmetically, 
viz, by equal augmentations. Thefe are expreffed in the 
following table, the firft column of which contains the de- 
grees of Reaumur’s feale, from five to five, which are equal 
parts; the fecond fhews the real quantities of heat which 
are required to raife the mercury to the correfponding de- 
grees, where z is a fixt but unknown quantity ; and the 
third column fhews the differences of thole quantitiés. De 
Luc’s Recher. fur les Modif, de la Atmofph. 1772, p: 309. 

Real differences 
of heat corre- 
fpondirig to the } 
variations of the Mercurial Beal quantities 

Therniom. of heat. 

Point of boil. water |. 80° '2%+80.00 

bs 195 Z+75-28 
70 2470.56 
65 %+ 65.77 
€0 2 +60.96 

55 2+ 5615 
50 2451.26 | 

45 =+46.37 
} See sek ae + 
|. 35 %+ 36.40 

30 2+ 31.32 
25 =+26.22 
20 Z421.12 
15 Z+15-94 | 
te) Z+10.74 

z+ 5-43 | 
= = 

Point of melt. ice 

From the third column it appears, that the differences of 
heat requifite to make equal and progreflive additions to 
the bulk of the mercury, though not exaétly equal, yet 
are not very far from the ratio of equality. If the bulk 
of a quantity of mercury, at the temperature of 32° 
Fahrenheit’s {cale, be conceived to be divided into 100,6co 
equal parts, and then be heated as high as the temperature 
of boiling water; (viz,212°) its bulk wilt thereby be in- 
creafed by 1836 of thofe parts. : 

The expanfion of water is attended with a fingular devia- 
tion from the general law ; viz. this fluid is expanded by 
heat from about the 4oth degree of Fahrenheit’s thermos 
meter upwards; but below 40° its bulk is expanded by a 
farther decreafe of heat, crincreafe of cold; and in fa& ice 
is lighter than water, fo as to float upon it; the AG > 

h gravity of ice being to that of water nearly as 7 to8. T 
bulk of ice isto that of the water, when the ice is melted,. 
as g to 8 very nearly. The bulk of water, from its moft 
contracted ftate at the temperature of 40°, inereafes conti-. — 
nually ; but that increafe is not very regular ; for inftances 
the increafe of bulk from 180° to 212°, is confiderably 
greater than from 40° to 72°. If the bulk of water at 40° 
be called 1, its bulk at 212° will be 1.04785. Beyoud — 

} 
that degree of heat water becomes vapour ; viz..an elaftic 
fluid, and the formation of this elaftic fluid on the fides of 
the yeffel within the water, forms the bubbles, the obeys 

1 

f 
+ 

4 
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EXPANSION, 
of which ¢onftitutes the boiling. The bulk of fteam at 
the boiling point is fomewhat lef than 1805 times the bulk 
of the water from which it originated. 

The expanfion of freezing water is not owing to the ex- 
trication of air; for water deprived of air a like other 
water in freezing. Mr. Mairan attributes it to a {trong ten- 
dency the F sitiches of water have to arrange themfelves into 
ranks and lines, which crofs one another at angles of 63° 

and 1z0°. ‘This tendency feems to begin at the tempera- 
ture of 40°. The expantion of freezing water has a pro- 
digious force. It is owing to this that in hard frofts timber 
is burft, plaifter is removed from walls, and even iron mor- 
tar fhells filled with water, and accurately ftopped, have been 
burit by the freezing of the water. 

This fingular property of water, viz. its exparding from 
the temperature of 40° downwards, fo as to become lighter 
and lighter in proportion as it becomes colder and colder, is 
a molt itriking inftance of the wifdom of the Creator, and 
is a property of immenfe confequence to the very exiftence 
of animals and vegetables. A quantity of water is indif- 
penfably neceflary to animals and to vegetables at all times 
of the year. In winter, when the cold air freezes the fur- 
face of the water, that effect feldom penetrates lower than 
two or three feet. Below that depth the water continues 
fluid, and the cruft of ice itfelf contributes to preferve its 
fluidity. The heat of the earth, which has been acquired 
during the fummer, undoubtedly prevents the formation of 
ice below a certain depth. But if water ia cooling had 
continued to increafe in fpecific gravity, and had ice been 
aiually heavier than water, the heat of the earth would 
not have been fufficient to prevent the total freezing of all 
the waters of lakes, feas, rivers, &c. ‘ For,’’ fays count 
Rumford, “as the particles of water on being cooled at 
the furface would, in confequence of the increafe of their 
{pecific gravity, ou parting with a portion of their heat, 
immediately deicend to the bottom, thegreatelt part of the 
heat accumulated during the fummer in the earth, on 
which the water repofes, would be carried off and lott before 
the water began to freeze ; and when ice was once formed, 
its thicknefs would increafe with great rapidity, and would 
continue increafing during the whole winter; and it feems 
very probable that in climates which are now temperate, the 
water in the large lakes would be frozen to fuch a depth in 

the courfe of a fevere winter, that the heat of the enfuing 
fummer would not be fufficient to thaw them; aud fhould 
this once happen, the foilowing winter would hardly fail to 
change the whole mafs of its waters to one folid body of 
ice, which never more could recover its liquid form, but 
muft remain immoveable till the end of time”? (7th 
Effay.) 

The following table fhews the expanfions of the principal 
liquids that have been fubmitted to fuch experiments, ac- 
cording to Mr. De Luc’s obfervations. With refpe& to 
this table it muft be underftood that different thermometers 
each being filled with a particular fluid, fuch as is men- 
tioned at the top of each column, and each being divided 
into 80 equal parts between the freezing and the boiling 
oints of water) are placed with their bulbs in the fame 

veffel full of water, and that the water is gradually heated. 
Then when the mercurial thermometer flands at 5°, 10’, 15°, 
&c. the furfaces of the fluids in the other thermometers 
will be found at the degrees which ftand on the fame levels ;, 
for inftance, when the mercurial thermometer ftands at 40°, 
the water thermometer will be found to ftand at 20,5, the 

irit thermometer will be found to fland at 35°, the oil 
rmometer at 39.2, &c.. ; 

Water Alco- ees {Atco 
fatura- hol 3 hol 1 1¢; 

Mereury. | Water ua sk pity Cage | part, ore 
with * | water “ “i 1 | water 
falt. te q ‘ a 

parts 

Boiling water, 80° |80.0 80.0 80.0 [80.0 |S0.0 |80,0 {80.0 
75 |71.0 74-1 173.8 173.7 173.2 171.6 174.6 
79 {62.0 168.4 '67:6 |°7.5 |66.7 }62.9 |69.4. 
65 |53.5 \02.6 \61.5 |61.5 60.6 |55.2 64.4, 

60 145.8157-1 155-5 |55.8 54.8147.7 159.3 
55 |38.5 |51-7 [50.3 |50.2 149.1 |40.6 |54.2 
50 /32.0/46.6 145.1 |44.9 143.6 /34.4 |4g.2 
45 |26.1 141.2 |40.0 [39.7 |38.4 [28.4 144.0 
42 [20.5 /36.3 |35.0 134.8 33.3 |23.0 (39.2 
35 |5-9 131-3 |30.1 |29.8 |28.4/18.0 134.2 
39 |11.2 |26.5 |25.5 (25.2 123.9|13,5 |29.3 
25 | 7-3 21-9 20.9 20.7 /19.4) 9.4 [24.3 
20 4-1.17-3 |16.5 |r6.2°/15.3| 6.1 {19.3 
15 1.6 |12.8 12.0{11.8 {1.1} 3.4 )14.4 
Io 0.2) 8.4) 7.9) °7.7) 7-1) 1.4] 9.5 

; By O41 4-2) 3.9} 3.8) 3-4) O10] 4.7 
Freezing | o 0.0,| 0.0! 0.0] 0.0} 0.0| 0.0} 0.0 

5 4.1 | | [ 
Io | 8.0! 

The expanfions of elaftic fluids, fuch as common air, the 
gafes, and vapours, are more difficultly afcertained; for 
the expanfions of thofe fluids are occafioned by a diminution 
of preflure, as well as by an increafe of temperature ; aud 
it is difficult to fubjeét any of thofe fluids to the a@tion of 
one of thefe caufes only at a time, in order that the effeé of 
each may be duly eftimated. : 
When common air is a&ed upon by preflure only, inde= 

pendent of any alteration of temperature, its bulk is found. 
to increafe and to decreafe in the inverfe proportion of the . 
prefflure ; thus, the air clofe to the furface of the earth is 
compreffed into the bulk which we experience, by the fu- 
perincumbent atmofphere. If that preffure be increafed,,, 
the bulk of the lower air will be contracted, which is ma-. 
nifefted by an augmentation of its weight ; if that preflure 
be diminifhed, the bulk of the lower air will be increafed, 
as is manifefted by a diminution of its weight. And this. 
expanfion and contraction of the air is exaétly but inverfely , 
proportional to the preffure ; fo that a double preffure will. 
comprefs it into half the [pace, a treble preflure into one 
third of the original fpace, &c. The fame thing, mutatis 
mutandis, may be faid of the removal of preffure, and of | 
the expanfion thereby arifing. This elalticity of the air has 
not been found to be impaired by a long continuance of the 
preflure ; for air has been left during feveral years very much 
compreffed in proper veffels, wherein there was nothing that , 
could have a chemical a@tion upon it; and afterwards on 
removing the uoufual preffure, and replacing it in the fame 
temperature, the air has been found to recover its original. 
bulk. It is not known how far a quantity of air may be: 
expanded by removing the preflure, nor how much it may 
be comprefled by increafing the preffure ; for no experiments 
have as yet been able to afcertain either limit. 

The inftrument, in which the expanfion of air is tried, 
has been called manometer, (which fee,) It is a fort of 
large air thermometer, confifting of a tube five or fix feet 
long, having a bulb atone end, and being open at the other. 
end, The bore of the tube is about a zoth of an inch in 
diameter. 44 {mall quantity of quickfilver is placed in fome 

part’ 
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part of the cavity of the tube, and theexpanfion of the air 
in the bulb, when heated, ferces the quickfilver to move 
towards the open end of the tube. The degree of heat to 
which the manometer is expofed is meafured hy means of a 
thermometer; the quantity of expanfion of the air is mea- 
{ured by gauging the manometer, and making marks on the 
tube, which may indicate parts of the cavity of the tube that 
are proportional to the capacity of the manometer; as for 
inftance roodths, 1ocodths, &c. By placing the manometer 
horizontal or vertical, either with the bulb downwards or 
upwards, the air in it may either be left of the natural den- 
fity, or it may be condenfed, or, laitly, it may be rare- 
fied; for whén the manometer {lands horizontal, the quick- 
filver in the tube does not prefs upon the air in the bulb, 
nor on that of the atmofphere ; when the bulb is downwards, 
the quickfilver preflesupon the air of themanometer,and when 
the bulb is upwards, the quickfilver preffes againft, and coun- 
teraGts, in fomemeafure, the gravity of the atmofphere. Hence 
this preflure, and this expanfion of the air within the manome- 
ter, may be increafed to any required degree by increafing the 
quantity of quickfilver within the tube : and thus the expan- 
fibility of common, or of condenfed, or of rarefied air, may be 
tried. The expanfion of air, by the fame degrees of heat, 
differs according to its denfity, and to the quantity of 
moifture it contains ; nor are the increments of its bulk pro- 
portional to the degrees of temperature. . 

It appears from Col. Roy’s very numerous experiments 
(Phil. Tranf. vol, 67th) that 1000 parts of air, of the den- 
fity of the common atmofphere, at o° of heat, become 
1484.21 at 212°; viz. are expanded 484.21, by 212° of 
heat. 

1000 parts of air loaded with 2% atmofpheres, are ex- 
panded 434 of thofe parts, by 212° of heat. 

1000 parts of air preffed only with $ths of an atmofphere, 
are expanded nearly 484 of thofe parts by 212° of heat. 

1000 parts of air preffed with 4th of an atmofphere, are 
expanded about 141 parts by 180° of heat; viz. from the 
freezing to the boiling point of water. 

« From thefe lat experiments,”? Col. Roy fays, “ it would 
feem that the particles of air may be fo far removed from 
each other, by the diminution of preffure, as to lofe a very 
great part of their elaftic force.” 

The above-mentioned expanfions of air are by no means 
regular: viz. they are not proportional to the number of 
the degrees of heat. The maximum of expanfion takes 
place between 52° and 72°: and the minimum is conftantly 
at the boiling point of water. Moift airexpands a great deal 
more than dry air, efpecially when it approaches the boiling 
point of water; fo that between 192°, and 212°, moift alr 
expands about eight, or nine, times as much as dry air in fimi- 

lar circumftances. . 
The expanfions of gafes may be tried and determined in 

the fame manner as the expanfion of common air. From a 
long ferics of experiments, Mefirs. Guyton and Prieur de- 
duced a dilatation peculiar to each gas ; but Mr. Guy-Luf- 
fae has fhewn, that all gafes, without exception, poffefs the 
fame expanfibility at the fame degree of temperature, and 
that the prefence of water in gafes oecafioned the errors into 
which his predeceffors had fallen. He is led to conclude 
from his experiments made on gafes reduced to the utmoft 
degree of drynefs, that 100 parts of each of the permanent 
gales acquire an increafe of z4, by every degree of the ther- 
mometer from 0° to 80° Reaumur’s fcale. Vapours, he alfo 
thinks, follow the fame laws of dilatation as gafes, provided 
the temperature be fufficiently elevated to keep them in the 
elaitic ftate. Therefore, Mr. Chaptal fays, it maybe laid 

down as a principle, that gafes and vapours are equally dilat- 
able, and equally comprefiible ; but it will be neceffary to be 
more particular with ref{pect to the expanfibility of the va- 
pour of water, upon the elafticity of which numerous fia- 
tural phenomena, and the a¢tion of feveral important ma- 
chines, depend. 

Mr. Schmidt alfo made a feries of experiments upon the 
expanfibility of air, made as dry as poffible by expofure te 
hot potafh. He found the expanfion of a quantity of air 
which meafured one inch at the freezing point, viz. at the 
pinseti sy of o° Reaumur’s thermometer, to expand as be- 
ow. 

Decrees of Expanfion 
Reaumur. of one inch. 

I 0.0044675 
4 0.0178700 
8 0.035740 

12 © 0536100 
16 ©.0714800 
20 0.0893500 
24. 0.1072200 
28 0.12509°9 
32 ©.1429600 
36 ©.1608300 
40 0.1787002 

This table alfo thews, by its differing from the refults of 
D’Amontons, De Luc, Lambert, Schuckburgh, Ber- 
thollet, and others, that thofe gentlemen operated upon air 
more or lefs charged with sridifbere They alfo took the 
barometers at different altitudes. In Mr. Schmidt’s experi- 
ments the barometer was taken at 29,841 Englifh inches. 
Thefe variations of the rates of expanfibility of moift air, 
faturated at different temperatures, Schmidt attributes to 
the variations of the degrees of affinity between air and va- 
pour. 

Water heatedto the 212th degree of Fahrenheit’s thermo- 
meter (orthereabout, for the different gravity of the atmo- 
{phere occafions a confiderable difference ) overcomes the ordi- 
nary preffure of the atmofphere and becomes fteam, an elaftic 
fubftance, the bulk of which at that point is fomewhat lefs 
than 1800 times the bulk of the water from which it origt- 
nated. Beyond that point vapour isexpanfible in a moft 
aftonifhing degree; for 30° more of heat (viz. the tempera- 
ture of 242°) will double the elaftic force of fteam ; 30° more 
added to that (viz. the temperature of 272°) will render the 
elaftic force of fteam nearly equal to four atmofpheres ; and 
fo forth. This immenfe expanfibility of fleam, when the 
heat which produces it is quickly fupplied, is capable of 
producing prodigious effects. When water is caufed 
to boil in a veffel upon a common fire, the heat which is 
communicated cannot convert all the water at once into 
fteam ; but if the quantity of water be fmall in proportion 
to the heat which can be communicated in a given time, 
then the converfion of water into fteam is quickened to any 
degree, and it may be rendered inftantaneous ; in which cafe 
it produces a fudden and violent expanfion, or an explofion, 
A drop of rain in boiling linfeed oil, falls to the bottom, is 
inftantly converted into vapour, and occafions dangerous 
confequence& ‘ It has fometimes,’? Dr. Black fays in his 
Chemical Letures, “ happened that a perfon, by carelefsly 
fpitting into a copper foundery, has occafioned an explofion 
that deftroyed the whole building.”” Count Rumford attri- 
butes the vait force of pun-powder to the fudden converfion 
into vapour of that quantity of water which naturally enters 
iuto the compofition of that powder ; it being a component 
of the nitre, Pll. Tranf. for 1797. : 
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EXPANSION. 
Water at the temperature of 212° is converted entirely 

into fteam, or rather, under the ordinary preffure of the at- 
mofphere, water cannot be heated higher than 212°; but 
water is gradually converted into fteam or vapour at a much 
lower temperature. Mr. Pictet inftituted a feries of experi« 
ments on the elafticity of pure vapour in low temperatures. 
He found that a grain of warm water in vacuo evaporates in 
forty minutes inthe temperature of 38° Fahr. under a re- 
ceiver containing 1452 Englifh cubic inches, but that it did 
not diffufe itfelf equally in lefs than fix hours and then raifed 
the hygrometer from 17° to 6°, that is, 43°; and during this 
whole time the cold under the receiver was conftantly de- 
creafing, though flowly : which decreafe undoubtedly con- 
tributed to the diffufion of the vapour. Effais de Phyfique, 
e597: 
The beft, or moft extenfive experiments upon the expan- 

five force of the fteam of water, and of the fteam of alcohol, 
were made by the Chev. de Bettancourt ; and are related by 
Prony in the fecond volume of his * Architeéture Hydrau- 
lique ;"’ from which the following compendious {ketch is de- 
rived. 

The fluid with which the experiments were made was 
confined in a very {trong copper boiler, being eight inches at 
its greateft diameter, and fourteen inches in height. The 
~upper part of it was clofed by a cover made of copper, 
through which paffed three tubes. The firft ferved to intro- 
duce the fluid into the boiler, and could be clofed by means 
of afcrew. The fecond was occupied by a thermometer, 
having its ball about two inches above the bottom of the 
boiler, and the fcale, which was on the outfide, contained 
from 0° to 110° of Reaumur. To the third was adapted a 
bent barometer tube, having two lines of internal diameter ; 
the afcending branch of which was 110 inches in length. 
By means of a lateral cock a communication was eltablifhed 
between the boiler and an air-pump, which ferved to make a 
vacuum before the fire was kindled in the furnace below the 
apparatus. ‘This circumftance of evaporation in a vacuum 
forms an effential difference between the experiments of Bet- 
tancourt and thofe made before by Ziegler, and renders 
them applicable to the theory of the fteam-engine, where the 
vapour aéts ina {pace freed from air. 
A vacuum having been made in the boiler, the mercury 

brought as nearly as poffible to a level in the two branches of 
the barometric tube, and the thermometer reduced to zero 
by means of ice, the ice was removed, and a fire was kindled, 
which was excited gently and with much equality, that the 
thermometer pafled over about a degree per minute. One 
perfon then ftood by to obferve the barometer, and another 
to obferve the thermometer, and each kept a regifter from 
degree to degree of the preflure and correfponding tempera- 
tures ; the preflure being expreffed by the height, in French 
inches, of the columns of mercury, which rofe above the 
level in the long branch of the barometer. 

Thefe obfervations of the expanfive force of the fteam of 
water furnifh 110 refults, proceeding from degree to de- 
gree of the thermometer, and beginning at zero. Thefe 
refults are contained in the following table, where the de- 
grees of preffure are exprefled in French inches of perpen- 
dicular height of mercury, and the temperature is denoted 
according to Reaumur’s fcale. The experiments on the 
expanfive force of the fteam of alcohol were made by thg 
like procefs, and with the fame apparatus. 

Tasve of the Expanfive Force of the fteam of Water 
and of Alcohol. 

Preffure, | Preflure. Preflure. | F 
ree | ~ 

i Wa- Wa- | Alco- te - taleoholt -* Aleaho 

ter. . CY y, e ter, 

0.C9 
0,00 
0.00 
c.00 40 | 2.92 
10.02} 0.09] 41 | 3.10 
lo.oz Az | 3.27 

10-05] “ash | esa a 
0-07 all STAC) 
ies ey Wey BS 
0.12 46 

10 0.15 47 
II jo.18 48 

4. 

4. 

4. 
12 |0.22 49] 5: 

ik 
5s 
6. 

| 4 |20.60 
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4 
4 
j 

oO 

13 \o.27 50 
14 |0.30 
15 |0.35 
16 jo.4c0 

17 0.45 
18 |o.52 
1g jo.58 
20 |0.65 

21 (0.75 
22 |0.82 
23 0.90) 
24 |0.97 
25 |I.05 

5 
5 
5 
re) 
5 
) 

3 
7 
° 

G58 
6.90 
7-32 

7-35 
8.40 
8.85 

9°35 
9-95 

10.40 
11.00 
11-70 
12.40 
13.20 
13.80 
14.50 
15.25 
16.10 
16.90 
17.80 
18.70] 
19.50 

The expanfive force of the fteam of water has alfo been 
determined by Mr. Schmidt, with all the accuracy that the 
experiments feem to admit of: but the refults which he has 
not ftated for every degree of the thermometer, do not 
agree exatly with thole of Bettancourt. We deem it 
therefore neceflary to fubjoin thofe refults.in the following 
fhort table, wherein the temperature is expreffed in degrees 
of Reaumur’s thermemeter, as in the preceding table, and 

the expanfive force in Frengh inches of perpendicular alti: 
tude of mercury, 

TAELS 



bee. 

Tasxe of the Expanfive Force of the pure vapour of 
‘ Water, according to Mr. Schmidt. 

| 
Temperature. |Expanfivei Temperature, |Expanfive 

Force. Force. 

re) 0.0 22 1.01 
5 O.It 25 1.30 
6 O15 27 1.42 

Ke) 0.28 30" 1.93 
12 0.38 33 2023 
13 C44 35 2.68 

ae 0:55 37 329 
16 0.61 39 3-40 
18 0.76 40 3.64 
20 | 6.90 80 | 28.00 

Mr. Dalton has likewife endeavoured to determine the 
expanfive force of the vapour of water; but the refults of 
his experiments nearly coincide with thofe of the preceding 
tables, which fuperfedes the neceffity of flating them in the 
prefent article. See Evaporation. 

From a careful examination of all the experiments, made 
on this fubject, Dr. Young has deduced a formula by which 
the expanfive force of fteam may be determined for any de- 
gree of the thermometer, pretty near the real refults of the 
experiments. The formula is as follows : 
Let f denote the temperature according to Fabrenheit’s 

thermometer, and ¢ the number of inches in perpendicular 
height of mercury, which the fteam is capable of fupport- 
ing; then the formula is e= .1781 (14.006 f)’. 

The reader might perhaps expe to find in the prefent 
article the particulars relative to the expanfions of heat, 
and of electricity ; but the uncertain natures of the fluids, 
to which the effects of heat and of ele€tricity are attributed, 
befides other confiderations, oblige us to refer him to other 
parts of this Cyclopedia. See Hear, Caroric, and the 
articles belonging to eleGtricity. 

Dr. Gregory, in his Aftron. p. 407, proves, that a 
globe of our air, of an inch diameter, if it were removed 
to the diftance of a femidiameter of the eaith, would ex- 
pand itfelf fo as to fill all the planetary region as far as, 
nay, far beyond the {phere of Saturn. See Air. ~ 

EXPANSUM Foriaceum. See Fortaceum. 
EX PARTE, i. ec. partly, or of one part, in Law. 

A commiffion ex parte, is that taken out and executed by 
one part only; where both parties join it is called a joint 
commiffion. See Commission. 

Ex Parte Tatis, a writ that lies for a bailiff or 
receiver, who, having auditors afligned to take his account, 
cannot obtain of them reafonable allowance, but is «aft 
into prifon. The courfe in this cafe is to fue this writ out 
of chancery, direéted to the fheriff, to take four mainper- 
nors to bring his body before the barons of the exchequer 
at a certain day, and to warn the lord to appear at the fame 
time. F,.N. B.. i129. 
EXPECTANT Fee, where lands are given to a man 

and his wife, and the heirs of their bodies ; in which fenfe 
it differs from fee-fimple, where lands are given to a man 
and his wife in frank marriage, to hold to them and their 
heirs. 
EXPECTANCY, EsrAres 1n, are of two forts ; one 

“ ereated by act of the parties, called a remainder ; the other 
‘by a&t of law, called a reverfion. See thefe articles; and 
alfo Estate and Execurory Devi/e. 
EXPECTATION, in the Dodrine of Chances, is ap- 

plied to any..contingent event, and is capable of being re- 

_ - 
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duced to the rules of computation. Thus, a*fumo' 
‘ney in expeétation, when a particular event happens, has a 
determinate value before that event happens ; fo, that 
perfon is to receive any fum, ¢. gr. 1o/. when an event 
takes. place which has an equal probability of happening 
and failing, the value of the expeétation is half that’ fum 
or 5/. and in all cafes, the expectation of obtdining any 
fum is eltimated by multiplying the value of the fum ex- 
pected by the fraétion, which reprefents the, probability 
of obtaining it. The expeétation of a perfon who has 
three chances in five of obtaining 100/. is equal to & x 100 
or 60/. and the probability of obtaining 100/; m) this cafe 
is.equal to..5°,.—=2. spoils 

lt the obtaining of any fum requires the happening of 
feveral events that are independent on each other, the value 
of the expe€tation of that fum is found by, multiplying 
together the feveral probabilities of happemng, and by 
multiplying the produét by the value of the fum expected. 
£. gr. Suppofe, that in order to obtain, go/. two events 
muit happen, one of which has three chances to happen 
and two to fail, aud the other has four chances to happen, 
and five to fail; the value of the expectation is ='3 x 4 x 
go = 12 x 90= 4% x go= 38° = 24/.. for if thet fark 
event had aétually happened, the value of the expectation 
depending folely on the fecond event, would be x90 
= 40/. and therefore the happening of the firft event is the 
condition of obtaining an expe@tation worth'go/. but the 
probability of the firlt happening is 4, and the expetation 
fought for is evidently worth 2 x 40=2 x 4 x go= yi. 
The rule will be the fame if an expeGation depends on the 
happening of one event and the failing of another; and aifo 
on the failing of two events; and on the happening or 
failing of any number of events that may be affigned. - It 
is here fuppofed that the events are! independent, or that 
the happening of one, neither forwards nor’obftraGs the 
happening of the other. But if two events aré dependent, 
i. e. if they are fo connected together as that the probability 
of either’s happening is altered by the happeijing, of the 
other, the probability of their happening is the produ& of 
the probability of the happening of one of them by the 
probability which the other will have of happening, when 
the firit is confidered as having happened; and the fame 
rule will extend to the happening of any affigned number 
of events: thus, in a heap of thirteen cards of the fame 
colour, the probability of taking out the ace is ;43; and 
the probability of taking the ace out of another heap of 
the fame number is ;4; and the probability of both thefe 
independent events happening will be =~ x J. = yi5: 
but the probability of taking the ace firft out of a fingle 
heap of thirteen cards is ;4, 5 and that of taking the dence 
afterwards. is ;',; and therefore the probability of both 
happening is 55 x 7 = y4<¢- IF a perfon has feveral ex- 
pectations on feveral fums, the value of his expeétation on 
the whole is the fum of his expe&ations on the particulars : 
thus, let one event be fuch, that the probability of ob- 
taining any fum, e. gr. gol. in cafe it happens, may be 35 — 
in which cafe the value of the expeGation is 3 x 90 = 54/. 
Let the prebability of another event, on which depends a — 
fecond fum of go/. be 4, dud the value of the expetation 
in this cafe be x go’= 40/. and the value of the expec- 

_tation on the whole 54 + 40 = g4/. But if a perfonisto — 
receive go/. once for all for the happening of one or other 
of the two forementioned events, then the expeftatien of 
the firlt event being worth 54/. as before, yet the expeCta- — 
tion of the fecond will be different ; becaufe this depends 4 
on the happening of the firft, and takes place only in cafe 
the firft happens to fail, the probability of which is 3; and 

. on 

* 
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on the fuppofition of its having failed, the expeCtation of 
the fecond will be 4o/. ; therefore ? is the meafure of the 
seemed of obtaining an expectation worth 4o/. ; and con- 
equently the expeétation will be worth 2 x 40 == 16/. and 
the value of the expeétation on the whole will be 54 + 16 
=70/. See the farther illuflration and application of thefe 
principles and rules in De Moivre’s Dottrine of Chauces, 
edit. 3.1776. See Crances and Gaminc. 

| Exrecrarion of Life, inthe Doéirine of Life Annuities, 
donotes, according to the mott obvious fenfe of the term, 
that particular number of years which a life of a given age 
has an equal chance of enjoying, or the time which a perfon 
of a given age may juitly expect to continue in being. But 
Mr. Simpfon has fhewn, that this period docs not coincide 
with what the writers on annuities call the expeCtation of 
life, except on the {uppofition of an uniform decreafe in the 
robabilities of life; avd Dr. Price adds, that even on this 

Ee apohition, it dees not coincide with what is called the ex- 
pectation of life, in any cafe of joint lives: for two lives of 

have an even chance, according to Mr. De Moivre’s hy- 
pothefis (fee CompLemenr of Jife) of continuing together 
enly 134 years. According to that hypothefis, the proda- 
bility that a lite aged 40 will continue 134 years will be ex- 

: ae) 

? 

; and this fraction multiplied by itfelf is the _ preffed by 

probability that two lives of this age shall both continue 133 

OE Rk ae 1056.25 
4.6 

» equal nearly : iy t nal years 5 i.e. iE 

_ which reprefents an even chance; but the expectation of 
} two joint lives being (according to the fame hypothefis) al- 
"ways a third of the common complement, will be in this cafe 
35! years. Therefore, the expectation of life may fignify 
_the mean continuance of any given fingle, joint, or furviving 
lives, according to any given table of obfervations, or the 
“number of years which, taking them one with another, they 
- adtually enjoy ; fo that if 46 perfons are alive, all 40 years 
_ of age, and one be fuppofed to die every year, according to 
- Mr. De Moivre’s hypothetis, till they are all dead in 46 years, 
half 46 or 23 will be their expectation of life; i.e. the 
"number of years enjoyed by them al! will be the fame as if 
“every one of them had Jived 23 years, and then died; and 
fuppofing no intereft of money, the value of an annuity pay- 
able for life to every fingle perfon in fuch a fet, would juit 
be equal to 23 years purchafe. 

The expeétation of life coincides with the fums of the 
prefent probabilities, that any given fingle or joint lives fhall 
attain to the end of the firfl, fecond, third, &c. moments, 
from this time to the end of their poffible exiftence ; or (in 
the eafe of furvivorfhips) with the fum of the probabilities, 
that there fhall be a furvivor at the end of the firft, fecond, 
third, &c. moments, from the prefent time to the end of the 
poffible exiftence of furvivorfhip. From thefe principles 
Dr. Price has fhewn how to deduce the demontftrations of 
Mr. De Moivre’s rules for finding the expectations of lives, 
which he has omitted ; we fhall here fubjoin them for the 
information and amufement of our mathematical readers. 
Let % ftand for a moment of time, and 2 be the complement 

n—xn— 2x n— 3x 
— 3 Tce, 
1 n 

? 
72 

will be the prefent probabilities of its continuing to the end 

of the firft, fecond, third, &c. moments ; and A > 4 

bability of its continuing to the end of x time: therefore, 

— % # will be the fluxionvof the fum of the probabili- 
n 

> of any affigned life ; then 

the pro- 

ies, or of an area reprefenting this fum, whofe ordinates are 
Vou. XIII. 

—— 

EXPECTATION. 

a= & 
, and axis. ‘The fluent of this expreffion, or » — 

aw 

2 Ronee ; : / 
sprit the fum itfelf for the time x ; and this, when « = a 
2n 

becomes 3 n, the expeétation of the affigned life, or the fum 
of all the probabilities juft mentioned for its whole poffible 

ff Llses on, —. bel? 
x —— or —- 

n n n 
the probability that two equal joint lives will continue x 

T= NX, : 
1S duration. In like manner 

3 n= x) 
time, and — 

7 

x x will be the fluxion of the fum of 
2 

i 
n> eee 5 ; i 

the probabilities; the fluent of which, or x — — + — 
an” 3 

n ; 
becomes, when x = x, -, or the expectation of two equal 

2 
J 

OP hie Fe : n 2K, kh 
joint lives. Again, fince ——- x —— is the probability 

72 a 

that there will be a furvivor of two equal joint lives at the 
n— 2x pe 

Seek * will be the fluxion of the 
a 

— xX 

. x 
end of x time, 

2 ie xt 263, 
fum of the probabilities; and the fluent, or — — -— is, 

tid an 
. . . ) 

when « = 2, § 2, or the expeGation of furvivorfhip hetween 
two equal lives, which appears to be equal to the expectation 
of their joint continuance. The expectation of two uiequal 
. ’ 5 . 7) . 
joint lives found in the fame way is — — en ™ being the 

2 1 

complement of the oldeft life, and 2 the complement of the 
. Lo Sy ose 

youngeil, The whole expe¢tation of furvivorfhip is Sj 

m m 5 : 4 
3 = ; and the expectation of furvivorfhip of the olde 

i 

: me n m m? 
will be to that of the youngeft as —— to — —-+—. 

) § On 2 2 62 
From the definition already given of the expectation of 

life, it follows, that if in a fociety limited toa fixed number 
of members, a 23th part of its members dies annually, 28 
would appear to be their common expectation of life at the 
time they entered ; and if it were found in any town or 
diitriét, where the number of births and burials are equal, 
that a 2oth or goth part of the inhabitants die annually, it 
would appear that 20 or 30 was the expectation of a child 
jut born in that town or diftri@. 

Having a table of obfervations, fhewing the number that 
die annually at all ages out of a given number alive at thofe 
ages, it is eafy to find the expectation for all fingle lives by 
the following rule; divide the fum of all the living in the 
table at the age whofe expeation is required, and at all 
greater ages, by the number in the table of the living at that 
age, and fubtraét half unity from the quotient, the remainder 
will be the expectation required. 

The reafon of this fubtraétion may be underftood by con- 
ceiving the recruit neceflary. to fupply the wate of every 
year to be made always at the end of the year, fo that the 
dividend ought to be the medium between the number living: 
at the beginning and the end of the year; ‘that is, it {hould 
be taken Jefs than the {um of the living in the table at and 
above the given age by half the number that die in the year 5 
the effet of which diminution will be the fame with the 
fubtraction here direéted. This rule may be illuftrated by 
taking the fum of all the living at 20 and upwards in 
‘Lab. I. and dividing it by 360, the number living at that 
age, and the quotient lefs half unity, will be nearly 28,9 the 
expectation of 29 in Tab. 11. 
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EXPECTATION. 

Taniy I.—Shewing the Probability of the Duyation of Live in London, de- 

duved by Mr. Simpfon from Obfervations on the Bills of Mortality in 

Londou for 10 Years, from 1723 to 1737. 

vIP erfons) 
| living. 

é v,| Perfons Decr. 
hi ng. lof life, 

.\Perfons Decr. 

| living. ‘of life. Ages. 
| 

Oo Ow ANPwW Nr Of 

10:0 | 3 z 

133 
5 
2 
17 
I 
1 
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Taste IJ.—Shewing the Expeétations of Life in London, according to 
the preceding Table. 

ge.| Expectation Age. ExpeCtation.|A ge. Expetation. 

° 
I 
2 

sy 
4 

5 
6 
7 
8 

9 
fe) : 

I! : 

12 . 
13 : 

14 9-4 
15 9-1 

16 8.8 
17 8.4 
18 8.2 
19 7.8 
20 7.5 
21 7.2 
22 6.8 
23 6.4. 
24 6.0 

25 55 
5-0 

3 mon. |10310 | 554 

{6 mon. | 9756 | 553 
9 mon. ; 9203 | | 553 

1 Year| 8650 |1367 
2 Years) 7283 | 502 

3 | 678" | 935 
4 | 6446 | 197 
5 | 6249 | 184 
6 | 6065 | 140 

7 5925 | F190 
8 5815 80 

9 | 5735 | 60 
10 «| 5675 52 
il | 5623.) 50 

12 5E13) 1+ Se 
43.4) 5523)" 50 
14 | 5473 5° 
TS ) 5423 5° 
16 } 5373} 53 
17 5320 58 

i8 5262 63 

19 | 5199 | 67 
20 5132 92 
21 5060 75 

22 | 4985 | 75 

Tanve IL—Shewing the Probebilities of Human Life in Northampton, 

Bo | 
Living.|Decrs 2 Living. Deer.f 

——— 

Y | 
Ei Living | Decr. 

° |11650 |'349 

23 | 4910} 75 
24 | 4835 | 75 
25 | 4760) 75 
26 | 4685] 75 
27 | 4610 | 75 

28 | 4535 | 75 
29 | 4460) 75 
3° | 4385 | 75 
A” 
Tasre 1V,—Shewing the ExpeGations of Human Life, detlaced from the 

preceding Table. 
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We fhall here fubjoin fome other tables, calculated b 
Dr. Price, on account of their connection with the fubjec 
8 this article. 

Proportion of the inhabitants annually dying in 

Holy Crofs 
near 

| Shrew{bury 

Pais De | Cowatry Parith si 
Vaud jin Brandenburg London Berlin, Vienna 

1 in 45 
a 

rin 45 I in 33 [1 in 203/1 in 194\r in 265 

Ages to which half the born live. 

Pais De Country Parith 
Vaud jin Brandenburg Vienna Berlin. Holy Crofs | London 

3 
25 2 

es 

41 253 27 23 

Proportion of the inhabitants who reach eighty years of 
age. 

PY Jae 

ne enry Farid} Holy Cail London } Vienna Berlin. Vaud jin Brandenburg’ 

@ in 212) 1 in 225 Lina | 1in go rin 41] 1 in 37 

The probabilities of living one year in 

, Pais D {Country Pa- | | 
Odds \, . vith in Bran-|Holy Crofs|London| Vienna} Berlin. 

es denburss 

At birth} 4£to1]/\ 3£to1! 48 to 1] 2torjritoi| 1¢to1 
Pipe azf6> “W112 1ligg | rl7s 184 1/123 x 

25|117 tro {ico 156° 166,13) 5a 1 
SOUEE Wto7 11 96. tag 56. Iida 4 
Moves 0 78 rigs. alex 1136) 11.32. 1 
Poa Nh 1 50 'hi24 127 5) Zo Lr 
Boze nem 25 9 26 PUTS Tg, TTS. 7% 
Peo NTE CL LO oe tiro ark, T) 72 fe 
8) OUT NENT I Gal I tem a A 

Expectations of life. 

Pais D Ccuntry Pa- | 
Ve say rith in Bran-|Holy Crofs\ondon| Vienna | Berlin. 
ey denburg } 

At birth) 57 y" 323 years 334 y'' |18 yy}164 1g y” 

Age 12/441 442 432 [332 [354 | 352 
25/345 (352 35. j26, 285 | 278 
3° 3'e 312 she 232 |25¢ 254 
35) 274 |28 28% zak |224 223 
40| 24 25 254 19} |20$ 204 

45/205 [213 23% iuyarinze:\ 1 se 
50 174 18 20 16 16 164 

55 '45 15 17 14¢ [135 | 14 
60} 12 124 143 124 |I1z 12% 

65| of [9%  |urk fro | of | 104 
gol 7% | 72 10 83 | 82 t 
5| 52 | 5g 8 7 | 69 7 
o 45 «| 42 5 5 | 5a 6 

Dr. Price has applied his reafoning on this fubjec& to 
the folution of a curious queftion in political arithmetic, or 
to determine the number of inhabitants in any place from 
atable of obfervations, or the bills of mortality for that 

place, on the fuppofition that the yearly births and burials 
are equal. For af purpofe find by the table the expecta. 

EXP 

tion of an infant juft born; and this, multiplied by the 
number of yearly births, will be the number of inhabitants 

Were the bills of mortality conftruéted with the leatt 
regard to truth, and were a regular account kept of all the 
perfons who annually migrate from the country, this rule 
of Dr. Price might be fafely applied towards afcertaining 
the number of inhabitants in London, but in their prefent 
form the London tables are fo very incorreét that it can 
hardly be fafe to derive any conclufions from them. 

It appears from Tab. I. that though an infant juft born 
in London has not an equal chance (the probability being 
726.) of living three years, his expectation is twenty years, 
and by Tab, ILI. that though the expedtation of fuch a child 
in Northampton is twenty-five, it has only an equal chance 
of living eight years. ‘his difference proceeds from the 
greater probability of life in the more mature ages, than in 
the firft moments of! exiftence. Were the decrements of life, 
however, the fame through every period of it, thefe quan- 
tities would always be equal; but as this is not the cafe, 
neither in the earlier nor the latter ages, the computations 
founded on fuch an hypothefis can in general be of very 
little ufe. De Moivre’s Do&rine of Chances, applied to 
the Valuation of Annuities, p.288, &c. Simpfon’s Select 
Exercifes, p. 253, &c. and particularly Dr. Price’s Ob- 
fervations on Reverfionary Payments, eff. i, vol. 11. or Phil. 
Tranf. vol. lix. p. 89. See Comprement of Life, Lire 
Annuities, MorTALITY, SURVIVORSHIP. 
EXPECTATIVE, in the Canon Law, a hope founded 

on a promife of obtaining the next. benefice that fhall be- 
come vacant, or a right to the reverfion of the next. See 
BENEFICE. 
Expecrative Canons. See Canon. 
Expecrativs Graces, Gratie Expedative, called alfo 

preventions, were bulls frequently given by the popes or 
kings for future benefices. The bifhops were exceedingly 
mortified with them, becaufe they encroached on their 
privileges; befides, that fuch expectatives are odious, as 
they induce people to with for the death of others. 

The ufe of expectatives is very ancient, though it was 
not near fo frequent in the firft ages as afterwards, Ori- 
ginally they were no more than fimple requefts made on the 
part of kings or popes, which the bifhops confented to 
with the more willingnefs, as they only prefented to them 
perfons fit to ferve the church: but the frequent exercile 
of this privilege made it at length be deemed a matter of 
obligation and neceflity. 

The council of Trent annulled all expeCatives ; but the 
canons relating thereto were never admitted in Francey 
where the right of conferring expeétative graces is looked 
on as one of the regalia. 
EXPECTORANT Mepicines, are thofe which fa- 

cilitate the excretion of the mucous difcharges from the 
cells and pafflages of the lungs; or ex peflore, from the 
breatt. 

This evacuation muft be accomplifhed by more or lefs of 
coughing, which the irritation of the colleéting mucus, &c. 
naturally occafions. It were, therefore, obvioufly ufelefs 
and fuperfluous to give medicines with a view to excite, 
coughing, (if indeed we were acquainted with any fubftance 
pofleffed of fuch quality,) orto ufe any external means, as 
the ancient Cnidians are faid to have done, for that purpofe. 
The principal obje&, in attempting to facilitate the dif. 
charge of the contents of the bronchial veffels and cells, 
muft confift in changing the nature of thofe contents, fo 
as to render them thinner, lefs tenacious, and more moveable 
than before. Whether we are poflefled of any medicines, 
however, capable of producing fuch a direct effet, may ad- 
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mit of a queftion. The generality of writers on the 

materia medica, and of phyficians, {peak of the utility of 

fuch medicines as they have termed a/tenuantia and incidentia, 

for this purpofe: but we believe, with Dr. Cullen, that 

their hypothefis on this {ubjeé is altogether erroneous, and 

that no fuch medicines exilt. The only probable explana- 

tion of the a¢tion of an expeforant medicine appears to be, 

that by increafing the fecretion from the exhalent arteries in 

the lungs, the mucus may be diluted and rendered lefs 

yifcid and the paffages from the cells may be more fully 

moiftened with a lefs tenacious fluid. We know that there 

js a conftant and confiderable exhalation of moiftue 

from the cavity of the lungs; aad there are many reafons 

for believing that this is an excrementitious fecretion, con- 

neéted with the other excremenutitious fecretions, particu- 

Jarly with the perfpiration from the furface of the body. 

If, therefore, there are medicines difpofed to pafs by pertpt- 

ration, it may be prefumed that the fame are difpofed to 

pafs by the exhalation from the lungs: and this exhalation 

may not only be increafed, but the mucus, produced by 

the follicles, may alfo be poured out ina lefs vifcid form, 

aad confeguently ina ftate to be more ealily brought up by 

expectoration, 

It would appear, that fome fuch increafe of the thinner 

fecretion of lungs is produced, by fympathy with the fto- 

mach, when a condition approaching to naufea is induced, 

and that, therefore, medicines which poflefs an emetic qua- 

lity, when ufed in {mall dofes, operate in fome degree as 

expeiorants ; fuch as the f{quill, ipecacuauha, nicotiana, 

antimony, &c. A full dofe of an emetic feems to produce 

this effe& more completely, and affords confiderable relief 

to thofe afthmatic complaints, as they are called, in which 

the lungs are loaded with a quantity of vifcid phlegm. 

Many expectorant medicines are mentioned by different 

writers, fuch as the tuffilago, or colt’s foot, enula campana, 

iris florentina, petafites, &c. which recent experience feems 

to have rejeéted, from their failure to anfwer the expecta- 

tion which thofe writers had excited. 

Many other medicines which give relief to coughs have 

been employed under the appellation of expeCtorants; but 

their operation is to be explained upon principles altogether 

different from that of facilitating expetoration. Among 

thefe are {permaceti, liquorice, oil of almonds, and other 

vegetable and animal oils, various mucilaginous vegetables, 

fuch as mallow, horehound, &c. all of which give 2 tem- 

porary alleviation to the irritation about the glottis, and thus 

appeafe the cough, but do not in the {malleft degree aid 

the expectoration. See CATARRH. 

In the chronic coughs of old people, expeétoration ap- 

pears to be facilitated by the ufe of the ftimulant gums, and 

of volatile alkali. But perhaps thefe medicines operate in- 

dire€tly, by fupporting the ftrength of the patients, and 

thus enabling them to ufe greater mufcular exertion in the 

a&t of coughing. 

EXPECTORATION, the a& of bringing up the 

mucous ant other excretions from the lungs, by coughing, 

hawking, &c. The word has the fame derivation as the 

preceding. 

EXPEDITATION, in the Foref-Laws, fignifies a 

eutting out the balls of a dog’s fore-feet for the preferva- 

tion of the king’s game. 

Every one that keeps any great dog, not expeditated, for- 

feits three fhillings and four-pence to the king. In mattiffs, 

not the ball of the feet, but the three claws, are to be cut to 

the fkin. Inftit. part. iv. p. 308. ‘ Nullos Dominicos 

canes abbatis & monachorum expeditari cogat.”? Chart. 

EXP 

Hen. III, “ Et fin quieti de efpeditamentis canum.”? 
Ex. Mag. Rot. Pip. de ann. 9 Ed. IL. 

The expeditation was to be performed once in every three 
years, and was done to every man’s dog who lived near the 

foreft, and even the dogs of the forefters themfelves. 
EXPEDITION, the march of an army to fome diftant 

place, with a view of hoililities. 
Such were the expeditions of Cyrns againit Xerxes, and of 

Bacchus and Alexander to the Indies. 
Expeditions for the recovery of the Hely Land were called 

croifades, 
The fuccefs of an expedition depends en rapid and unex- 

pected movements. An expedition is planned and governed 
by the following principal maxims, viz. fecrecy, if poffi- 
ble, of preparation, and a concealment of defign, &c.; a 
juft proportion of the means to the end ; a knowledge of the 
{tate and fituation of the country, which is intended to be 
the fcene of ation, and of the place or obje& that is to be 
attacked ; the appointment of a commander, poffeffed of 
thofe abilities, and of that cifpofition, which are adapted to 
the warfare propofed ; and the arrangement of the plan of 
the expedition before it is undertaken or carried into effect. 
The French ufe the word expedition to exprefs any particu- 
lar military quality, which an officer or ioldier may poffels. 
Thus, * cet officier eft un homme d’expedition,” that is, 
this officer is a man of enterprife, or courageous and dar- 
ing. 
EXPENCES, in Book-keeping. See Boox of Expences. 
EXPENDITORS, in Law, are the perfons appointed 

by commiffioners of fewers, to pay, difburfe, or expend the 
money colleéted by the tax for the repairs of fewers, &c. 
wheu paid into their hands by the colleétors on the repa- 
rations, amendments, and reformations ordered by the com- 
miffioners ; for which they are to render accounts when 
required for that purpofe. 

Thefe officers are mentioned in the ftatute 37 H. VIII. 
cap. 11. and other ftatutes. The fteward who fupervifes the 
repair of the banks and water-courfes in Romney Marfh is 
likewife called the expenditor. 
EXPENSE Macazine, isa fmall receptacle for fuch 

quantities of ammunition as may be required on emergency, 
or for the fupply of powder, &c. in that ordinary courfe 
which enables the proper officers to eftimate with corre€inefs 
what quantity fhould be kept at hand for the purpofe of 
annual exercife, or for the furnifhing the neighbouring camps, 
pofts, orbatteries, with fuch ftores as may be neceffary for 
their ufe. Thus we fee, in almoft every fortrefs, various 
expenfe-magazines built in commodious and fafe fituations, 
for the exprefs purpofes of enabling the commiffaries, and 
the ordnance officers, to prevent the defenders of the feve- 
ral works in their vicinity from being at a ftand for want of 
ammunition. Some of thefe little ftores are occafionally 
built even upon the terre-pleine of the batteries they are to 
fupply; but we have heard this praGtice cenfured; for, 
though it may be true, that owing to their very folid con- 
ftruction they may fuccefsfully refift the enemies’ fhot, {till, 
as they are liable to explode from other accidents, we cannot 
jein an unqualified approval of fuch pofitions. We avail 
ourfelves of a fuggeltion offered to us, in which we think 
the foregoing objection is greatly diminifhed, if not totally 
removed. The fuggeftion is, that in lieu of allowing any 
expenfe-magazines to be built on a terre-pleine, a ramp 
fhould be thrown up at the back of every fixth or feventh 
piece of ordnance on the defences,’ the interior of which 
fhould be a magazine of this defcription. The ramp would — ; 
ferve as a paflage for the perfons employed in conveying the 
powder to the gunners, and fhould havea door at that fide 
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Yea expofed to enfilades, or to accidental fhots. The en- 

“trance might, indeed, be either above or below the ramp ; 
though we are difpofed to recommend the latter; as the de- 
lay occafioned by afcending would not be of any confequence 
in ordinary defences, and would be fully counter-balanced 
‘by the fafety with which all the expenfe-magazines might | 
be worked. Poffibly, the fuzgettion might be rather improv- 
ed if the expenfe-magazines were to be built partly under the 
refpective ramparts ; thereby becoming mines on occafion, 
(See Plate I. Tadics, fig. 4.) 

Again{t works of malonry built upon the terre-pleine, we 
cannot too powerfully inveigh: the immenfe numbers of 
fplinters which are generally created by fuch being fuffi- - 
cient grounds for their condemnation. If, however, it is 
deemed proper to have {mall magazines in fuch fituations, 
(for there may be localities which afford no alternative, ) fuch 
ought to be funk fo far as to allow the fummits of their 
arches to be little more than level with the terre-pleine. 
Being then covered with foil, and well gazoned, (7. e. turf- 
ed,) they-would become ufeful, by caufing fuch fhots_as 
might be fent over the epaulement to throw up, inftead of 
allowing them to trundle along the terre-pleine. (See Enri- 
LADE.) 

The entrances of all magazines of this defcription ought 
to be towards the back of the battery, and certainly might 
be rendered fafer by making a few fteps down upon the 
inner revetement ; fo as completely to cover not only the 
magazine itfelf; but the perfons who might be employed to 
hand up the cartridges. (See fig. 5.) 
EXPENSIS Militum Levandis, in Law, was a writ an- 

ciently directed to the fheriff, for levying allowance for the 
knights of parliament. See ParriamenT, and RepresEn- 
TATIVE. 

Expensts militum non levandis, &c. an ancient writ to 
prohibit the fheriff from levying any allowance for 
knights of the fhire wpon thofe that hold lands in ancient 
demefne. Reg. Orig. 261. 
EXPERIENCE, a kind of knowledge acquired by long 

ufe without any teacher. 
Experience confifts in the ideas of things we have feen or 

read, which the judgment has refleéted on, to form for it- 
felfa rule or method. 

Authors make three kinds of experience: the firft is the 
fimple ufes of the external fenfes, whereby we perceive the 
phenomena of natural things, without any direct attention 
thereto, or making any application thereof. 

The fecond is, when we premeditatedly and defignedly 
make trials of various things, or obferve thofe done by 
others, attending clofely to all effects and circumftances. 

The third is that preceded by a fore-knowledge, or at 
leait an apprehenfion of the event, and determines whether 
the apprehenfion were true or falfe; which two latter 
kinds, efpecially the third, are of great fervice in philofo- 
hy. 

. Dr. Campbell, in his  Philofophy of Rhetoric,” (vol. i. 
p- 129, &c.) inveftigates the nature and origin of experience; 
and obferves, that thofe fources in our natures which give 
being to it, and confequently to all thofe attainments, moral 
aad intellectual, that are derived from it, are fenfe and memo- 

. The fenfes, both external and internal, are the original 
inlets of perception; and the articles of information exhi- 
bited by them are devolved on the memory. As remem- 
brance inftantly fucceeds fenfation, the memory becomes the 
fole repotitory of the knowledge received from fenfe ; 

and hence it is the only original voucher extant of thofe 
paft realities for which we had once the evidence of fenfe, 

Sn 

Tn order to render the knowledge thus acquired and pre+ 
ferved ufeful to us, in difcovering the nature of things and 
regulating our conduét, a further procefs of the mind is’ne- 
ceffary, and this is affociation. This retentionand aflociation 
are called experience. We may here obferve, that though 
memory gives birth to experience, which refults from the 
comparifon of faéts remembered, the experience, or habitual 
aflociation, remains, when the individual facts on which it is 
founded are all forgottea. We cannot purfue the reafoning 
of this ingenious writer in his illuftration of the evidence of 
experience, which he confiders as one fpecies of moral evi- 
dence, (analogy and teflimony being the two others,) and 
which, in his opinion, is the criterion, if not the foundation, 
of all moral reafoning whatever, and the principal organ of 
truth in all the branches of phyliology, in the largelt accep- 
tation of the term. See Testimony. 
EXPERIMENT, from the Latin experimentum, is a 

trial, or practical proof of fomething. In philofophy it 
means the refult of certain applications, difpofitions, or com- 
binations, of natural bodies, made with fome particular view. 
Experiments are faid to be mechanical, or chemical, or 
electrical, or magnetical, &c. according to the fubje& to 
which they more immediately belong. The object of mak- 
ing experiments is to afcertain either certain caufes or cer- 
tain phenomena; and for the proper attainment of thefe 
objects care muft be had to inftitute experiments that ad- 
mit of no equivocal refult, and fo asto an{wer the purpofe in 
the quickeft and moft direét way. The main object, how- 
ever, of the inquiry can feldom be determined by a fingle 
decifive experiment ; hence, in mott cafes, it becomes neceffa- 
ry to divide the queftion into parts, and to afcertain each part 
feparately by one or more appropriate experiments. When 
the experiment is fo prefcribed as to decide the queltion 
without any poffible doubt or equivocation, it has in that 
cafe frequently been called experimentum crucis ; meaning a 
capital or decifive experiment ; fuch as fuperfedes the ne- 
cefficy of inflituting more experiments for the fame purpofe. 
The origin of the expreflion experimentum crucis has pro- 
bably been derived from its being a kind of torture, where~ 
by the nature of the queftion is, as it were, extorted by 
force. It has been alfo attributed, though with lefs apparent 
probability, to the guide or inftruction which it affords, like 
that of a direétion poft, which is fhaped fomewhat like a 
crofs. : 

It isnot pratticable to give any inftrutions for the right 
performance of experiments in general ; for not only every 
{ubje&, but every particular queftion belonging to any fub- 
ject, muft be determined by a peculiar mode of invettigation. 
The experimenter can only be inftructed by practice. The 
nature of the fubjeét, a itri€t attention to every apparent 
circumftance, an accurate flatement of particulars, and an 
unprejudiced mode of reafoning, will eafily fuggeit a proper 
train of experiments which the fubjeé in queltion may admit 
of. It deferves to be remarked, chide though in the invefti- 
gation of any fubje@, the philofopher propofes a certain 
order of inveltigation, (and it is always proper to propofe 
to onefelf fome fuch plan or train of experiments ;) 
yet it is but feldom that the propofed plan can, or deferves 
to be ftriily executed ; for the refult of the firlt or fecond 
experiment frequently points out a new track ora more pro. 
mifing road ; in confequence of which, new and different 
trials mult be inftituted ; and it is in the ready adoption of 
fuch plans as may be more {uited to the laft indications, that 
the genius of the philofopher is rendered confpicuous. 

Such mode may fiffice for the determination of any doubt- 
ful point ; but when a difcovery has beén made and is tu be 
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expkined toother perfons ; then it is of wfe to fhew the fame 
relult by different experiments ; for it is not only a fatisfac- 
tion to have feveral concurring ‘proofs of the fame propofi- 
tion; but it is alfo rendered ietelligible to a greater number 
of readers or hearers; it being {eldom the cafe, that the 
fame experiment conveys an equal degree of conviction and 
fatisfaétion to the mind of every body. 
EXPERIMENTAL Faarm, in Agriculture, that fort 

of farm eftablifhment which is chiefly applied to, or calcu- 
latéd for, the purpofe of making experiments, with the view 
of afcertaining unknown caufes, effects, or refults in the va- 
rious departments of hufbandry. This is a plan which has 
often been attempted, both individually and collectively, by 
numbers of perfons warmly interefted in promoting the im- 
provement of agricultural knowledge; but hitherto, we 
believe, without that fort of fuccefs which might naturally 
be expected. The caufe of which has probably been the 
want ofa due combination of real praétical agricultural in- 
formation with that of the {cientific kind, as without a full 
comprehenfion of both thefe, in perfons who have the direction 
avd management of [uch eftablifhments, it muit be utterly 
impoffible that they can be fo highly advantageous as they 
ought to be. But a writer, who has befiowed much atten- 
tion on the fubject, feems to fuppofe that, there is much 
doubt of any real benefit being at all produced ia this way ; 
as he confiders both experience and experiment the two 
means by which faéts concerning the art may be afcertained 
-as equally liable to objeGtion, The term experience he con- 
ceives to denote thofe deductions which a perfon draws as 
the average refult of pra€tice continued for a confiderable 
length of time, and which is unqueltionably the 
‘fureft guide that can be followed, where the obfervations 
are fufficiently correét, and the circumitances difcriminated 
in fo clear a manner as to create no fort of confufion; ftill 
where thefe peculiarities are wanting, the cenclufions thus. 
drawn may be extremely fallacious. And what increafes 
the evilin this cafe is, that when conclufions have been once 
-dyawn in confequence of an imperfeét difcrimination of cir- 
cumttances, there is fcarcely any chance of eradicating the 
error; as the mind, when once accuftomed to think in a cer- 
tain way, is apt to proceed in the fame ever afterwards 3 and 
that the fame indifcrimination which caufed the firft error 
will induce a fucceffion of others of the fame fort ad infini- 
ium. Unfortunately, too, it happens that in agriculture, 
things which are capable of affeéting the refult of a procefs 
or operation, are fo jumbled and thrown together into one 
chaotic mafs, that it is a matter of extreme difficulty even 
for the moft nice obferver to diftinguith fuch as are efiential, 
from thofe which are merely accidental, confequently ex- 
tremely eafy to miftake one for the other. The inaccuracy 
‘Yikewife, which too much preyails ia the operations of the 
farmer, concerning the a¢tval expence of different procefles, 
as affeGting any particular object ; and all the difficulty of 
‘keeping the different produce of different fields feparate, 
render it, in molt cafes, almoft impoffible for the aéual 
farmer to afcertain, with any fort of precifion, either the ex- 
pence or the value of the produce of any one of his fields; 
confequently the profit or lofs of any operation or procefs is 
merely gueffed at, not afcertained by the teft of his experi- 
ence ; in confequence of which he is at liberty, and will of 
courfe draw the conclufion, which feems moft to confirm 
-his own pre-conceived notion on the head, whatever it may 
be. Under fuch circumftances experience muft, he con- 
-ceives, be a very fallacious and imperfect guide. It may, in- 
deed, it is fuppofed, furnifh hints or indications of what 
#ught to be purfued or laid afide ee avoided; but that un- 
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lef facts be afcertained with much poe precifion than it 
admits of, they mult, it is conceived, afford a very unftable 
foundation for promoting the f{eientilic improvement of agri= 
culture. 

In confequence of which, experiment, he thinks, has been 
introduced and adapted, in order to fupply the deficiencies 
which are thus produced; but which, though, at the firlt 
fight, it may promife fair to accomplifh fuch purpofes, upow 
a nearer view has not been found adequate in any material 
degree. An experiment in this art is, it is conceived, a 
particular operation, undertaken with the defign of eluci- 
dating and explaining fome faét which is involved in doubt 
or attculey 3 of courfe extreme accuracy, in order to guard 
againtt every circumf{tance that may unintentionally affeét or 
influence the refult, is an indifpenfable requifite in the con- 
ducting of it; as, unlefs this be the cafe, the fame experiment, 
under different circumftances, may lead to a variety of con- 
clufions. In general, however, farmers, from their having 
been but little accuftomed to the nice difcriminations of 
{cientific inveftigation, are but indifferently qualified to guard 
again{t the fecret influence of caufes, which they have never 
even fo much as fufpeéted of haying any power upon the 
refult of their experiment. It is. therefore, contended, that 
from thefe caufes the experiments made by aétual farmers 
frequently prove extremely defeétive ; and when amateurs 
of a higher rank proje€t experiments, the detail of them 
mutt be left to fervants and dependants, who commonly put 
down at random all the citeumftances which their careleflnefs 
prevented them from noticing; fo that thefe experiments, 
though they may aflume a more engaging appearance of ac- 
curacy, are, in faét, for the moft part, more inaccurate and 
erroneous than the former. Confequently, with the view of 
remedying thefe evils, the notion of an experimental farm 
has prefented itfelf to many perfons as the only means of 
forwarding the progrefs of {cientific agriculture, and upou 
a flight view, the benefits that might refult from it have in- 
deed feemed fo obvious, that in feveral diftriéts of this 
country funds have been provided, as.has been already 
hinted, for the fupport of fuch eftablifhments, but on trial 
they have all found fuch difficulties in the way, as have not 
hitherto been capable of being furmounted. The chief reafon 
of which, it is conceived, is, as has been fuggefted before, that 
of the difficulty of procuring a perfon in every way propesly 
qualified for conduéting fuch an undertaking. On theie 
grounds, the expectations of the benefits that are to be de- 
rived from the eflablifhment of an experimental farm are 
not by any means fo great as may be fuppofed. Itis, indeed, 
contended, that there are many experiments of the very firft 
importance in {cientific agriculture, which are totally out of, 
or beyond the {phere of a farm of this kind. Of this de- 
{cription, it is conceived, are all thofe fa&s which have a re- 
lation to the original conftitution of foils, and the infinitely. 
diverfified, though little obvious qualities thefe poffefs in 
confequence of peculiar impregnations, which they may have 
derived from the operations of nature or of art. It is fup- 
pofed that an experimental farm, in fo far as this particular _ 
is concerned, is precifely the fame as another farm, in which 
the experimenter, like the farmer, may in time acquire a 
knowledge of what will {uit his ewn foil, But if thefe ex- 
periments were prefented to the public under the idea that 
the refults which they afforded fhould Le deemed generally 
conclufive in all diftri@s, fuch a decifien would furn out - 
fallacious, as it would foon be found, that, in many 
other cafes, the refults would be extremely different. Nor 
is it believed that the practical farmer could derive much ad- 
vantage from the experimental farm, in what refpeéts the 
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economical diltribution or arrangement of the neceffary 
bulinefs which is to be purfued in the condudting of the 
work, which isa branch of the art that is of the greatelt 
confequence to be well underftood by the real farmer, but 
that is totally incempatible with the complex arrangements 
a continually varying operations of the experimental 

rm. 
But however true many of thefe remarks may be, there cai 

be little doubt, but that the eftablifhment of experimental 
farms in different parts of the country muft, under proper 
management, be attended with great advantage in throwing 
additional light on different branches and modes of cultiva- 
tion, as well as in bringing agriculturifts acquainted with a 
variety of new and  interefting fats. 
When conduéted under a proper fyftem of manage- 

ment, farms of this kind might readily afcertain the follow- 
mg important queftions. 

it, What is the beft mode of cultivating arable land ? 
; 2d. Whatis the beft fyftem for the management of grafs 
land ? 
3d. What are the moft ufetul implements of hufbandry ? 
th. What are the moft profitable breed of animals, and 

the beft, and cheapeft modes of feeding and fattening them? 
and, 

5th. What is the beft plan for rendering walte or barren 
Tand productive ? 

All thefe queltions are evidently to be confidered in rela- 
tion to the differences of foils, cireumftances and fitua- 
tions. 

Mr. Arthur Young, in fpeaking of the eftablifhment of a 
farm of this nature, as being properly an undertaking only 
fit for a fovereign, in the fourth volume of his “ Annals of 
Agriculture,” remarks, that it would have great effects 
in promoting agriculture in this country, but in others, 
where that art is ftill lefs underftood, it is abfolutely effen- 
tial to the progrefs of it. And that if, in fome future age, 
this art, fo neceflary to the welfare of mankind, fhould 
receive an attention that has hitherto been denied it, and a 
farm of this fort fhould be eftabhifhed, the following hints 
may be found of ufe. It is conceived, that a divided atten- 
tion to complex quelftions fhould be avoided; and thofe 
great leading objeéts molt nearly conneéted with the defi- 
ciencies of the national agriculture demand the firit exer- 
tions to afcertain. With this view the foil of the farm 
fhould regulate the plan of it. If it were a fand one in this 
country, it fhould, itis f{uppofed, be thrown into the Nor- 
folk hufbandry, and the object of thefe experiments would 
Be to examine how far that fyttem, by means of carrots, tur- 
nip-cabbage, and other new plants, equi-diftant drilling,. 
manuring for the roots and grafles inftead of the wheat, &c. 
could be improved. And conneéted with this inquiry would 
be the collateral one of the breed of fheep, proper for this 
foil; with other objeéts too numerous to recite, which are: 
at prefent una(certained, 

If the foil were of the clayey or loamy kind, too wet for 
turnips, the great objects would, it is fuppofed, be, the means 
of banifhing padi fallows, an inquiry of great inportance 5: 
the culture and ufe of cabbages; the modes of draining by. 
hollow cuts and’arched lands; the beft means of converting 
fuch lands to meadows, and the proper breed of cattle. 

And ona loamy foil, ftrongly inclining neither to clay nor 
fand, very interefting inquiries are to be purfued.. Every: 
lant, common on all other foils, is to be cultivated on this. 
he rotations of crops; the culture of potatoes and carrots, 

and their application to all forts ot cattle ; lucerne, and its ufe 
in fummer feeding a dairy of cows, that are fupported in the 
winter on the roots, &c. are among the numerous inquiries. 

to be profecuted on this fort of foil. On chalky foils the 
principal objeét is, it is fuppofed, the culture of faintfoin, 
and the beft means of converting it to corn and. turnips 
preparatory to a renewal. 

Lut on a peat-moor many dubious points are to be afcer- 
tained ; the beft means of reclaiming, whether by paring and 
burning, fallow, or mere manuring, The grafles proper to lay 
down with; and the means by roots or cabbages, of fupport- 
ing the greateft poffible flock of that breed of cattle and 
fheep, which are found by experiment moft proper for the 
foil ; the method of draining, manuring, and giving folidity 
to bogs, &e. Upon all, or either of thefe foils, collateral 
inquiries would arife in relation to manures, tillage, inftru- 
ments, &c. and a great variety of doubtful points to be de-- 
cided in the culture and management of all the plants: 
ufually raifed on any of them. 

A. {mall botanical garden of two or three acres, under 
a botanift, for fmall experiments upon plants not cultivated 
but promifing ; and a laboratory fcr chemical trials on 
foils, manures, and vegetables, would, it is fuggetted, be two- 
neceffary additions to fuch an eftablifhment; and with a- 
{mith’s and wheelwright’s work-fhop would render the 
whole complete. 

The great features of fuch a plan would, it. is fuppofed,. 
be of utility; it would, however, be fufceptible of 
no inconfiderable ornament. The lines-of the inclefures’ 
might be decorated in any imaginable way, provided the 
contents of the field applicable to ufeful grafs or corn were 
traced by right lines. [Every traetof land, of a confiderable 
extent, has fome broken grouud, iteep flopes, water-courfes 
in glens, or pieces where the plough cannot move with con- 
venience, and where grafs is not an equal objeét- with more 
level fpaces 3 thefe, by ajudicious difpofition of the ground, 
might be conneéted with the margins of the fields, and, by’ 
walks being traced through them, might be made highly: 
ornamental and pleafing. It is fuggeited that one of 
Brown’s winding walks, with its ufual accompaniment of 
fhrubs and velvet lawn, furrounding thirty, forty, or~ 
more acres of grafs, is never feen, but it brings to the mind 
the variety fuch a {pace is capable of, by being thrown into 
experiments that yield a food for the mind as well as the eye. 
Some delicious fpots, it is true, unite fo happily in al] their 
parts, melting by an eafy gradation into fo rich a harmony 
of diltribution, that any change would offend as much as: 
diflonance in a-piece of pleafing mufic. But fuch fpots are 
rare: in general, the variety of neat and elegant experi- 
ments would not injure the effect at all. The Leaflowes 
was, it is ftated, in all its parts, a farm, and much more 
agreeable to the eye, than if the whole had been lawn. But 
in the prefent fyftem of decorating ground, variety of effe& 
is wanting ; fomething to bring variations to the dcene, in 
which the owner fhall be interefted: The lawn that was 
fmooth yefterday is {mooth to day, and the revolution of the 
feafons that bids the rofe breathe its perfume in June, and 
wither in November,. brings to the eye a fucceffion of the 
fame images which pleafe this year, as they pleafed the lait, 
without novelty in the caufe, or increafe of pleafure in the 
effet. The higheft decoration of: landfcape will not give it 
the power of variety ;.it will be the fame this Augatt as it 
was the laft ; it will be gay in fummer; and dreary in De- 
cember ; its forcible effeét is for others not yourfelf ; for at” 
every repetition of viewing the colours fade, and what once 
excited rapture, now brings no other emotion than cold ap- 
probation. The beauty of a mere garden-{cene is like that. 
of a fine face ; it moves admiration at firft, and we feel our- 
felves under the enchantment of a {pell that chains all our 
fenfes ; but let the enchantrefs fpeak, and prove herfelf » 
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pretty fool, the inanity of her converfation breaks the fpell, 
and fhe is from that moment lefs than a pretty picture, fince 
no one claims a merit in making her. The beauty of a 
garden-feene is much of the fame kind; it holds little con- 
verfation with you ; it fuggelts no new ideas; it furnifhes 
no food to an inquifitive mind. Ifa perfon be told that he may 
contemplate the works and wifdom of God; and hold con- 
verfe with the vegetable and animal creation, he replies, not 
becaufe he isin a garden, for a nettle is as wonderful a 
production of divine power as a lily, and the ftrugture of 
a toad an object to philofophize on, as much as a night- 
ingale. Hence the contemplative pleafures of a decorated 
{cene are not appropriated ; they arife from the parts and 
not the combination ; and therefore, in this refpec, might 
as well not be combined at all. But when the ornamented 
walks lead you to fomething that offers novel information 
with evey feafon, when you are in the purfuit of unknown 
facts, to afcertain which is to promote not your own fo- 
litary pleafures and contemplations only, but a fcience in- 
timately conneéted with the profperity of a nation; when 
every inclofure is pregnant with inftruction, the field of a 
purfuit, and confequently of a pleafure; in fuch a cafe, 
it is not a queftion of an arrangement of a lawn, and water, 
and fhade, that fhall pleafe the eye for a time; it is not the 
bloom of a flower, or the bend of a walk, but afubje&t where 
the renovation of the year brings perennial employment for 
the mind: your landfcape becomes the fource of thought ; 
the eye may be pleafed, but the underftanding is {atistied ; 
and inftead of modes of duration that have been repeated to 
fatiety, a novel fcene is created, at once the theatre of private 
pleafure and public inftru@tion; where ufeful knowledge 
is fought, not in vain theories, and indolent fpeculation, 
but in the yigour and ativity of experimental exertion. 
Compared with fuch an application of a traét of land, what 
are parks and gardens, fhrubberies and decorated grounds, 
but fo many baubles to pleafe children ; frivolous efforts to 
fill the eye, but leave the mind vacant. The prince that 
raifes palaces, and embellifhes the gardens that furround 
them, may be commended for his tafte, ard praifed for his 
magnificence. Werfailles was called a creation; but had 
Lewis XVI. eftablithed fuch a farm as has been. de- 
fcribed; had the experiments been regiftered and publifhed 
for the benefit of France; how little would the reputation 
of that creation now be found, compared with the genuine 
and never dying fame that would have fprung from a dif- 
ferent application of the fame ground. The prince that 
rears a palace, does what princes have done before him; but 
he who founds an eftablifhment for the inftru@tion of his 
people in the moft neceflary of all arts, does that which 
none have done before him, and deferves a title more 
truly valuable than that of Great, fo often ill applied to the 
deftroyers, not the protectors, of humanity ; he will enjoy 
the title of the “* Friend of Mankind.” 
A late writer on modern hufbandry, however, feems to 

think more favourably of this method of bettering the fate 
of agriculture than the author mentioned above, as he con- 
fiders it as a mean by which a general f{pirit for fuch 
improvements may be the moft effectually introduced. It 
is a meafure, he fuppofes, which there is every reafon to 
believe would be attended with good confequences, in regard 
to the determining with exa€tnefs the proper quantities of 
the different forts of manures that ought to be applied to 
the different kinds of foils; the forts beft adapted to each; and 
the effects they produce when applied fingly or in their com- 
pound ftate. But the utility of public experimental farms 
an every county, if put under the direétion and management 
ef perions of extenfive knowledge and experience, fhould 

not, it is contended, be eftimated by a reference to any 
particular branch: hufbandry, in all its departments, would 
be greatly improved in this way ; and fhould the period ever 
arrive when the obitacles that ftand in its way fhall be re- 
moved, and proper means be had recourfe to, for diffufing a 
general knowledge of the beft methods of conduéting the 
various operations connected with that f{cience, that which 
has been fuggelted matt not be overlooked. It is fuppofed 
that fuch forts of farms would become fo many feminaries, 
at which youth might be inftruéted in the nature, principles, 
and practice of agriculture, and to which the common farmer 
might occafionally refort for information, in refpeét to the 
fuccefs of experiments made as it were under his own eye, 
and on foils, in fituations fimilar to thofe of his own. 

And the author of « Rural Economy of the Midland Coun- 
ties,” in {peaking of the advantages of thefe forts of farms, afks, 
«¢ what man, whether of the fuperior clafs of yeomanry or te- 
nants, or of a fuperior clafs of tradefmen or others, who are 
now bringing up their fons to hufbandry, would not, after his 
fon had gone through a courfe of private tuition, and received 
the rudiments of inftruction from himfelf or fome profeflional 
friend, wifh to perfect his education in a public feminary ; 
where he would have-not only an opportunity of feeing 
practice in its higheft ftate of improvement, and of converfing 
with profeflional men of the moft enlightened underftandings ; 
but where he would be duly initiated in the theory of 
rural knowledge, in the method of making, régiflering, and 
obferving the refult of experiments; of afcertaining the 
inherent qualities, and improving the various breeds of live 
ftock ; where he would fee order and fubordination, and 
learn the proper treatment of fervants ; and among a variety 
of other branches of ufeful knowledge, the form and method 
of keeping farm-accounts, and of afcertaining with accuracy 
the profit or lofs upon the whole, and every part of his 
bufinefs; confequently of bringing it, as nearly as in its 
nature it is capable of being brought, to a degree of cer~ 
tainty.” 

Bat whatever may be the opinion of fome concerning the 
utility of public eftablifhments of this nature, we are inclined 
to believe that shey will be found more beneficial when under 
the direétion and management of private individuals whe 
are fufficiently qualified for fuch undertakings, for though 
they may be far lefs extenfive, they will be much more 
ufefully condu&ted from their being lefs fubjeét to thofe 
improper checks and controuls, which are continually taking 
place when a number of perfons are concerned. 

ExpERImMENTAL philofophy. Pythagoras is faid to have 
been the firft perfon who called himfelf philofopher, viz. a 
lover of knowledge or wifdom, from the Greek words 
duro, a friend or lover, and cogias, knowledge or wifdom ; 
from which appellation the word philofophy was derived, 
meaning the love of general knowledge ; and according as 
this knowledge relates to the manners, the duties, and the 
conduc of human beings, confidered in a rational and focial 
light, or to the phenomena of natural bodies, fo it has been 
called either moral philofophy (from the Latin mos or mores 
its plural, which means éehaviour or manners) or natural 
philofophy. 

The philofophers of the primitive ages, among the Greeks, 
Romans, &c. in explanation of the phenomena of nature, 
fuch as the motions of the celeftial bodies, the rain, mow, 
froft, thunder and lightning, the rainbow, the combuition 
of fuel, the production of animals and vegetables, and fo 
forth, generally offered the inadequate fuggettions of their’ 
imaginations, which, though mofily uniutelligible, and fre- 
quently abfurd in the greateft degree, were neverthelefs re- 
ceived with deference by their fcholars, and were roa 
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with fidelity or diligence from one generation to another. 
_ Their acquiefcence refted merely on the authority of the 

teacher. ‘hat thefe explanations were generally inadequate 
- and abfurd, is eafily evinced by obferving that different con- 
-. temporary philofophers entertained and taught opinions 
, diametrically oppofite to each other, though they related 
, to the very fame queltion; and that fubfequent philofo- 

phers have by actual obfervations, and unerring demonftra- 
tions, fhewn their fallacy. It may amufe an inguilitive mind 
to obferve, that whilit the exertions of the early mathema- 

. ‘ticians, whofe produCtions have obtained the admiration of 
_. -fubfequent generations, were ftriétly rational aud correct, 

the inveftigations of their contemporary philofophers were 
conduéted in a manner altogether flovenly and fuperficial. 
This method of philofophifing prevailed for a very long 
period, and in confequence of it feveral centuries elapfed, 

_ «during which the knowledge of nature made no progrefs 
-deferving of notice, excepting a few rare and accidental 
difcoveries. 

The rgth century, which was produétive of the greateft 
-eyents and the molt coniequential difcoveries that hittory 
can record, feems to have given a new turn to the fubject 
of natural philofophy. The old tenets began to be doubted, 
and the energies of the human mind began to manifeft their 
unfettered powers. In the next century, the incoherent 

_ dogmas of the preceding ages were freely combated ; the 
_. authority of names and feéts was difregarded, and in lieu of 
opinions, the explanation of natural phenomena was referred 
to the evidence of actual experiments ; and this introduced 

the appellation of experimental philofophy, meaning the know- 
. Jedge of natural powers and natural effects, acquired by 
_ means of experiments or trials. The leaft reflection readily 

fhewed the {uperiority of this new method of philofophifing ; 
_. but, independent of any other confidcration, its eftablifhment 
_ 4s principally due to the fuccefs with which it was attended, 
and which exceeded even the moft fanguine expetdtions of 
its firft promoters; for it was no fooner adopted, than dif- 

“eoveries of. importance were made, old-eftablifhed errors 
were deteGted, and the fubje& of philofophy affumed an en- 
tirely new afpect. 

It is undoubtedly true, that in this mode of inveftigation 
the experiments mult be preceded by hypothefis, or fuppo- 

< fition; fora man cannot begin to make experiments without 
_° the previous formation of a certain plan ; but then the plan, 

the {uppofition, or the hypothefis goes no farther than to 
ropofe fomething, the confirmation or refutation of which 

is referred to the refult of experiments, affifted by mathema- 
‘tical calculation. 

In the 13th century, the neceffary preliminaries for the 
dmprovement of natural knowledge began to be made; viz. 

- colleGtions of what then prevailed under the denomination 
_ - of {cientific knowledge, natural knowledge, fecrets of na- 

ture, and the like; and the farrago of truths, errors, incon- 
- fiftencies, doubts, and perplexities, which thefe works con- 

tain, is ftrange indeed, Among the few who effectually 
began to work in the experimental mode of inveltigation, 
during that century, friar Bacon held the moft diftinguifhed 

| place. His defire of information-was great ; his views ex- 
* tenfive ; his mind clear and capacious ; and he is faid to have 
fpent about 2000/. (a fum very confiderable at that time) 
in the performance of his numerous philofophical ex- 
periments. Baptifta Porta alfo diftinguithed himfelf for 
fimilar purfuits in Italy. This inquifitive perfon lived 
at Naples, and about the year 1560 formed a_fociety 

- of {cientific perfons, who met in hisown houfe. ‘The great 
‘Galileo, who was born in Italy in the year 1564, became 
famous as a philofopher and a mathematician towards 

»** Vou, XIII. . 
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the latter end of that ceutury and tie beginning of the next. 
His genius, fuperior to the prejudices of the times, inyetti- 
gated and eltablithed feveral leading propofitions in natural 
philofophy ; and his fuccefs, his example, and his precepts 
difleminated an univerfal ardour for 
gating the powers and the effects 

the true mede of invelti- 
of natural bodies. His 

fucceffor, Torricelli, was not unworthy of a moft diftin- 
guifhed rank amongtt the philofophers of the age ; and the 
Torricellian tube, or the barometer, is a magnificent menu- 
ment of his experimental inquiries. 

In England, as we have already mentioned, friar Bacon 
was the firft promoter of true knowledge ; but a great part 
‘of the work of philofophical reformation was accomplithed 
by another inquilitive genius of the fame name. Francis 
Bacon, lord chancellor of England, gave a frefh and vigorous 
impulfe to the progrefs of experimental enquiry, He re- 
corded a veft number of facts, propofed and executed a great 
many experiments; aud nothing that related to nature feemed 
to be below his notice. 

Thefe early reformers of philofophy, befides other obvious 
difficulties, were obliged to ftruggle againft, and the fuccefs 
of their labours was much impeded by, the wrong notions 
which thea prevailed, and which had been long rooted in the 
minds even of the moft able perfons then living. Galilee 
was nearly opprefied by the igaoran ce and prejudices of the 
clergy. Crichton, who flourifhed about the latter end of 
the 16:h century, wrote an able book exprefsly againit the 
vain philofophy of Ariftotle, which had long been read ia 
the fcheols. ‘The two Bacons, and other able writers, fre- 
quently allude to, and frenuoufly endeavour to remove, the 
wrong notions of their contemporaries, and, in fhort, the 
demolition of the old defective fabric, proved nearly as labo- 
rions as the ere€tion of the new ftru@ture. 

The reform which had been begun 
and other worthy perfons was foon 
extraordinary genius of Newton. 
like a luminary of the? firft magnitu 
came within the limits of his notice, 

by the above-mentioned 
after completed by the 
This truly great man, 
de, illuftrated whatever 
and his notice was em- 

ployed in the greateft and moft admired works of the crea- 
tion. His method was to inftitute experiments, to examine 
the phenomena with accuracy, and to ground upon them the 
ftricteft_ mathematical reafoning. The convition which 
fuch rational method conveyed, and the numerous difco- 
veries with which it was attended, completely exploded the 
old tenets, and eftablifhed the only 
gang nature. 

true method of invelti- 

The progrefs of experimental philofophy might have 
been interrupted by the death of a fingle individual ; for it 
does but feldom occur that genius, health, opulence, and 
other opportunities concur ia the qualification of an experi- 
mental philofopher; but the danger was in great meafure 
averted by the inftitution of philofophical focieties, which, 
by uniting the efforts of feveral ingenious labourers, by 
furnifhing in great meafure the means of iaveftigation, by 
encouraging improvements, and by recording and propagat- 
ing the refults, have eftablifhed the progreis of knowledge 
in a regular and permanent channel. 

The firft fociety of the kind which we find recorded, is 
that which we have already mentioned at the houfe of Bap- 
tifta Porta in Naples, towards the latter end of the 16th 
century. It was called “* Academia Secretorum Nature.’® 
Next to this, and before the end of the fame century, the 
Academy, called of the Lyncei, was founded at Rome, and 
was rendered famous throughout tl ie world principally by 
the renown of one of its members, the great Galileo, The 
Academy del Cimento, and feveral other affuciations of 
{cientific perfons, were eftablithed 
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the 17th century. And amongit thofe affociations the firft 
yank mutt be afligned to the Royal Society of London. 
This moft learned and diftinguifhed fociety had its origin 
foon after the middle of the 17th century.. A few men of 
learning began to meet at ftated times in Wadham college, 
Oxford ; and among thofe perfons there were the following 
confpicuous chara¢ters; viz. Dr. Ward, Robert Boyle, 
Dr. Wilkins, fir William Petty, Mr. Matthew Wrea, Dr, 
Wallis, Dr. Goddard, Dr. Willis, Dr. Bathurft, Dr. Chrif- 
topher Wren, and Mr. Rooke. From Oxford this affocia- 
tion transferred its meetings to Grefham college in London, 
which took place in the year 1658. There they increafed 
their number, and foon after the reftoration of Charles IT. 
that fociety received a royal charter, which eltablifhed it 
into the form that has been continued ever fince ; but we 
mutt refer the reader to other articles of this Cyclopedia 
for the particular account of the Royal Society of London, 
as well as of other fcientific affociations in this and other 
countries; and at the fame time we muft proceed to explain 
the new mode of philofophifing in a manner fomewhat more 
particular. 

The objects of the univerfe, or the natural bodies, which 
affeét our fenfes, become known and ufeful to us by their 
properties, fome of which affect one of our fenfes, whilit 
others affe& fome other fenfe. ‘hus we perceive luminous 
bodies through our eyes, found through our ears, heat or 
cold by the touch or feel, &c. Some of thefe properties 
are called general, like gravity and extenfion, becaufe they 
belong to all bodies ; and others, like trawfparency and flu- 
idity, are called particular, becaufe they belong to certain 
bodies only. The better we become acquainted with the 
properties of natural bodies, the more extended the {phere 
of our powers and of our advantages becomes ; and it isfor 
the difcovery of thefe properties, either in fimple or in com- 
pound bodies, that experimental inquiries are initituted. 

In the acquirement of knowlede:, the human being has 
no other affiftance befides that of ~higgfenfes, and of his rea- 
foning faculty. By the firft he obferves and acquires ideas 
of felf evident propofitions, or properties of natural. bodies; 
fuch as the human mind cannot diffent from without mani- 
feft violence; by the fecond he is led from one of thefe evi- 
dent fimple propofitions, to another flni&ly depending upon 
the firft, then to a third ftriG@ly. depending upon the fecond, 
and fo on, to the acquifition of {ome idea more complex, and 
lefs apparent at the firft annunciation. 

The conftant obfervations of philofophers, with fir Tfaac 
Newton at their head, and the diGiates of plain reafoning, 
have furnifhed certain axiomsand certain rules of philofo- 
phizing, the propriety of which is too evident to be objeéted 
to. 

The axioms of philofophy, or the axioms which have 
been deduced from common and conitant experience, are fo 
evident, and fo generally known, that it will be fuficient to 
mention a few of them only. 

1. Nothing has no property ; hence 
2. No fubftance,. or nothing can be produced from no- 

thing. 
3 Matter cannot: be annihilated, or reduced.to no- 

thing. 
The propriety of.the laft axiom may perhaps be not readi- 

ly, admitted by certain perfons ; obferving that a great many 
things appear to be utterly deftroyed by the ation of fire ; 
alfo that-water may be caufed te difappear by. means. of 
evaporation, and fo forth. But it muft be obferved, that in 
thefe cafes the fubftances are not annihilated; they are 
only. difperfed, or removed from one place to another, and 
by being divided into particles very minute, they elude our 

fenfes, and efcape our immediate notice. Thus, when @ 
piece of wood is placed upon the fire, the greateft part of it © 
difappears, and a few afhes only remain, the weight and * 
bulk of which do not amount to the hundredth part of the 
weight and bulk of the original piece of wood. In this eafe 
the piece of wood is divided-into its conftituent principles, 
which the action of the fire drives different ways. The fluid 
part, for inkance, becomes fteam, the light coaly part ci- 
ther adheres to the chimney, or is difperfed through the air, 
&c. fo that if, afterthe combuiftion, the feattered materials . 
were collected, (which may in great meafure be accomplifh-. 
ed,) the fum of their weights would equal the weight of the. 
original piece of wood. dia ; 

4. Every effect has, or is produced by, an.adequate 
caufe, and is proportionate to it. 

It may in general be obferved, with.refpe&.to thefe. 
axioms, that we only mean to affert. what has been conftant- 
ly thewn, and confirmed by experience, and. is not contra-. 
digted either by reafoning or by any known experiment. But 
we do not mean to affert that they. are. as.evident as the 
axioms of geometry ; nor do we in.the leaft prefume to pre- 
{cribe limits to the ageney of the Almighty Erestor of every 
thing, whofe power and whofe ends are too far remove: 
from the reach of our underitandings._ : 

Having thus flated the principal axioms of philofophy, it 
is in the next place neceflary to mention the rules of phila- 
fophizing, which have been formed, after mature confidera- 
tion, for the purpofe of preventing errors as_much as poffi-- 
ble,. and of leading the fudent- of ‘nature’ along the fhorteft 
and fafeft path to the attainment.of true and ufeful knowledge. 
Thefe rules are not more than four; vis- : 

1. We are to admit no more caufes of natural things,. 
than fuchas.are both true.and fufficient to explaia the ap- 
pearances. 

2. Therefore to.the fame natural effe€ts- we muft, as far 
as poffible, affign the fame caufes. 

3. Such qualities of bedies as are not capable of increafe- 
or of decreafe, and: which are found to belong to all bodies. 
within the reach of our experience, are to. be efleemed the- 
univerfal qualities of all bodies whatfoever. 

4. In experimental philofophy we are to look upon pro- 
pofitions colle&ted by general indu@ion from. phenomena, as. 
accurately or very nearly true, notwithftanding any contrary. 
hypothefes that may be imagined, till fuch time as other phe- 
nomena occur, by which they may. either be corrected, or 
may be fhewn to be liable to exceptions, 

With refpe& to the degree of evidence which ought to- 
be expeéted in natural philofophy, it is but proper to remark. 
that phyiical matters are not in general capable of fuch ab-~ 
folute certainty as. the branches of mathematics. The pro-- 
pcfitions of the latter {cience are clearly deduced from a fet - 
of axioms fo very fimple and evident, as to convey perfec - 
conviction to the mind ; nor can any of them be denied with- 
out a manifeft abfurdity. But in natural philofophy we can 
only fay, that becaufe certain particular effeGis have been . 
conftantly produced under certain circumétances, therefore - 
they will moft probably continue to be produced as long as the - 
fame circumftances exift ; and likewife that they do, in all * 
probability, depend upon thofe circumftances. And this is . 
what we mean by lews of Nature ; viz. certain effe&s which . 
are or have been uniformly produced. by certain. caufes, .as 
far as our obfervations reach. ; 
We may, indeed, affume various phyfical principles, and © 

by.reafoning upon them, we may {triétly demonftrate the de. — 
du€tion of certain confequences. But as the demonftration 
goes no farther than to prove that fuch confequences muft 
neceflarily follow the principles which have been aflumed 5 
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the -confequences themfelves can have no greater degree of 
certainty than the principles are poffefled of ; fo that they 
are true, or falle, or probable, according as the principles 
ie which they depend are true, or falfe, or proba- 

ec. 

The foundations of experimental philofophy, as we have al- 
ready obferved, are the properties of natural bodies, viz. of 
all thofe bodies, either folid or fluid, which in any way affeé 
any of our fenfes : and fince our fenfes are affected by the 
properties of thefe bodies, wiz. by their extenfion, 
colour, hardnefs, tranfparency, &c. we cannot know any 
more of thefe bodies than what is manifefted to us by fuch 
properties only as we ate able to perceive. Were we furnith- 
-ed with other fenfes, we might difcover other properties 
-which would make us more intimately acquainted with the 
nature of fuch bodies. 

Human art has not been able to difcover more fenfes than 
thofe which every body knows; but it has, in great mea- 
fure, improved fome of thofe which we poflefs, andthis alone 
as fuficient to point out the limited nature of our perceptions. 
Thus, for inftance, the dilcovery of the microfeope, avd 
the telefcope, have fhewn us wonders of which our forefa- 
thers were utterly ignorant ; and the number and variety of 

_ thefe wonders have increafed in proportion as the above-men- 
tioned inftruments have been improved. The improvements 

‘ of thefe inftruments have been fuggefted by the difcoveries 
that have been made re{pecting the refrangibility of light, 
and the properties of tranfparent bodies, and thefe have 

_ been made in confequence of the innumerable experiments 
that have been initituted by various intelligent perfons. 
‘Thus it appears, that by means of trials and obfervations new 

_ *fatts are afcertained, which, befides their being immediately 
wefulto the human fpecies, furnifh, at the fame time, the 

_ means of making farther difcoveries ; and the treafures of 
the natural world are far, indeed, from a ftate of exhauttion. 
dence the improvements and the difcoveries of experimental 

philofophy proceed in a kind of increafing geometrical pro- 
- greffion ; unlefs they be impeded by fome extraordinary oe- 
currence. 

In contemplating the intimate nature of natural bodies, 
when eur mind goes beyond the bounds of our fenfes, (and 
our fenfes, even with the affiltance of initruments and rea- 
oning, are only capable of perceiving a few properties of 
thofe bodies ;) we wander in the boundlefs field of proba- 
bility and conje&ture. ‘Two principal hypothefes have been 
entertained with refpect to the primitive component particles 
of bodies. One is, that the particles of each peculiar {pe- 
cies of bodies are different from the particles of another {pe- 
es of bodies. ‘Thus the primitive particles of gold are fup- 

" pofed to be different from the particles of calcareous earth, 
different from the particles of water, &c. ‘The other hypo- 
thefis.is, that there is one kind of primitive or original parti- 
cles of matter, and that from the different arrangement of 
thofe ultimate particles, the various bodies arife. E-xperi- 

to be abfolutely different from each other, are, upon further 
examination, exaCily of the fame nature. On the other hand, 
avait number of bodies are fo diftinc&t from each other, that 
np art has been able to form one of them from the particles 
of another; thus gold cannot be converted into a diamond, 
iron cannot be converted into lead, &c. The former of thefe 
obfervations feems to favour the fecond hypothefis ; the lat- 
‘ter feems to favour the firkt hypothefis ; but it is not in our 
power to determine the real {late of the matter. 
_ With refpeét to the number of bodies, which, by our not 
ing able to change one of them into the other, are called 
ementary, or primitive aad dillipgt, the reader will fad 
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ence fhewe that certain bodies, which, at firlt fight, appear - 

fufficient information under the article Ecvemnnr > but it 
may be remarked in this place, that new bodies are frequent- 
ly difcovered in proportion as new inftruments, and’ the im- 
provements of fcience in general, furnifh us with the means 
of difcriminating them from others ; hence we are naturally 
led to conclude, that moft probably there may exitt a vait 
number of other bodies, of which we at prefent have not the 
leaft fufpicion. Some of thefe may perhaps be difcovered 
hereafter, whilft others may remain utterly unknown to the 
human {pecies. 

The properties of natural bodies, which are the objets of 
refearch to the experimental philofopher, are either general, 
or particular. The. general properties, which belong to all 
kinds of bodies, are, as far as we know, not more than fix ; 
viz. extention, divilibility, impenetrability, mobility, vis iner. 

ti, or paflivenefs, and gravitation. We have {aid that thefe 
are the general properties as far as we know, becaufe matter in 
general may poffefs other properties that are not yet come 
to ournotice. Andthe fame obfervation may be made with 
refpect to the univerfality of thefe properties: for they are 
faid to be general, becaufe no body was ever found which 
wanted any one of them. But mankind are not acquainted 
with all the bodies of the univerfe, and even feveral of thofe 
which are known to exif, cannot be fubjefied to experi« 
ments. 

The peculiar properties, viz. thofe which belong to cer- 
tain bodies only, and not to others, are denfity, rarity, 
hardnefs, foftneis, fluidity, rigidity, flexibility, elafticity, 
opacity, tranfparency, the properties of light, the properties 
of heat, the properties of electricity, the properties of mag. 
netifm, and three other kinds of attraétion, (independent 
of gravitation, of electricity, and of magnetifm,) viz. the 
attraction of aggregation, which the homogeneous parts 
of matter have towards each other, or by which they adhere 
together; and fuch is the power by which two {mall drops 
of mercury, when placed contigeous to each other, rufh, 
as it were, into each other, and form a fingle drop; the at« 
tration of cohefion, or that power by which the hetero- 
geneous particles of bodies adhere to each other without 
any change of their natural properties, fuch as the adhefion 
of water to glafs, of oil to iron, &c.; and the attraction ot 
compofition, or of affinity, which is the tendency that 
the parts of heterogeneous bodies have towards each other, 
by which they combine, and form a body, differing more or 
lefs from any of its components. 

It is to be remarked, that of all thefe properties we know 
their exiftence only, and fome of the laws under which they 
a&t; but we are otherwife utterly ignorant of their nature 
and dependence. 

The inyettigation of fome of the above-mentioned pro- 
perties, whether general or particular, has been carried much 
farther than the inveftigation of other properties. The re- 
fults of thefe inveftigations have likewile been various, both 
in point of extent and of application. Some of them are 
fo very extéenfive and fo ufeful, as to form the foundations 
of very important branches of {cience or of art, under pe- 
culiar appellations. has, upon the mobility and the vis 
inertia of bodies, the doétrine of motion, or dynamics, is 
grounded, which comprehends mechanics, hydroftatics, or 
the mechanical properties of fuids, pneumatics, &c. Tranf- 
parency and the properties of light form the important 
foundation of optics, The attraGion of affinity is the 
foundation of chemiftry, as well as of various arts, and fo 
forth. Whatever belongs to thefe properties, or to the ex 
tenfive fubjects that are grounded upon-the fame, will be 
found under the various articles of their peculiar denomi- 
bations, 
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The phenomena of the univerfe, are the appearances which 
take place in confequence of the above-mentioned properties 

of natural bodies, together (refpecting fome of them at 

leaft) with fome original impulfe, The phenomena which 

take place amongft the luminous _celeitial bodies, properly 

fo called, fuch as the ftars, the planets, &c. are examined 

by a particular f{cience called altronomy ; the meteors, or 

the phenomena, which take place within the limits of the 

terreftrial atmofphere, fuch as fhooting flars, northern 

lights, halos, rain, fogs, hail, winds, &c. form the fubject of 

meteorology. ‘The phenomena that take place upon the 

furface of, or within, the earth, are treated of under the 

comprehentive denominations of wegetation, earthquakes, 

volcanoes, combuftion, &c. all which will be found explained 

under their appropriate articles. 

EXPERIMENTUM Crucis, denotes a capital, lead- 

ing, or decifive experiment ; thus called, either, becaufe 

like a crofs or direétion poft, placed in the meeting of fe- 

veral roads, it guides and direéts men to the true know- 

ledge of the.nature of the thing they are enquiring after 5 

or asit is a kind of torture, whereby the nature of the thing 

is, as it were, extorted by violence. 

EXPIATION, the aét of fuffering the punifhments ad- 

judged to'a man’s crimes, and thus paymng off, or difcharging 

the debt or guilt; and it is figuratively applied to the pardon 

procured for the fins of the penitent by the interpofition 

and death of Chrift. 
The Romanifts hold, that fouls after death are fent to 

purgatery to expiate or atone for their fins. See Pwrca- 

TORY. 
Exrration is alfo applied to facrifices offered to the 

Deity, to implore his mercy and forgivenefs. 

Exprarion, the Feaff of, among the Jews, called by our 

tranflators the day of atonement, was held on the tenth day 

of Tifri, or the feventh month of the Jewifh year, anfwer- 

ing to part of our September and Odtober. It was infti- 

tuted by God himfelf, Levit. xxiii. 27, &c. On that day 

the high-prieft, the figure or type of Jefus Chrift, entered 

jnto the moft holy place, and confefled his fins; and, after 

feveral ceremonies, made an atonement for all the people 

to wath them from their fins. Lev. chap. xvi. See ScaPe- 

Goat. 
Expiration, among the Heathens, denoted a purification 

ufed for effacing or abolifhing a crime, averting any ca- 

lamity ; and on a thoufand other occafions, as purifying 

towns, temples, and facred places, and armies, before and 

after battle. ’ 

Tt was practifed with divers ceremonies : the moft ufual 

was ablution. we 

Expiations were performed for whole cities as well as 

articular perfons. After the young Horatius had been 

abfolved by the people for the murder of his fifter, he was 

farther purified by feveral expiations prefcribed by the 

laws of the pantifices for involuntary murders. Dion. 

Halicarnaff. 
EXPILATION, from expilo, I rob, in the Civil Law, 

the a@ of withdrawing or diverting fomething belonging 

to an inheritance, before any body had declared himfelf 

heir thereof. } 

This made a peculiar“fpecies of theft; for there could 

not properly be a theft in taking a thing not poflefled by 

any body, or before the inheritance was accepted. 

For this reafon the Roman legiflature introduced the 
action of expilation for the punifhment of this crime. 

Befide this meaning, it was ufed in a more {pecial man- 
rer to fignify a robbery committed by night; whence an 

EXP 

expilator was looked upon as a greater criminal thana come’ _ 
mon thief, ; 

The expilators were fo called from their robbing and 
{tripping people of their cloaths. 
EXPIRATION, in Phyfiology, is the a& of expelling 

air from the lungs, produced by a diminution of the cavity 
of the cheft. It is oppofed to infpiration, in which air is 
drawn into the cheft. See Respiration. 

Expiration is alfo ufed figuratively, for the end of a 
term of time granted, or agreed on, or adjudged. 
EXPLEES, in Law, the rents or profits of an eftate, 

&c. See Esprees. 
EXPLICATION of: the Subje& of a Difcourfe, in 

Pulpit Oratory, and in the compofition of fermons, comes 
in the place of narration at the bar, and fhould be conduéted 
in a fimilar manner. It fhould be concife, clear, and dif- 
tingt, and in-a ftyle correét and elegant, rather than highly 
adorned. To explain the doétrine of the text with pro- 
priety, to give a full and perfpicuous account of the na- 
ture of that virtue or duty which forms the fubje& of 
the difcourfe, is properly the dida@tic part of preaching ; 
on the right execution of which much depends for all 
that comes afterward in the way of perfuafion. ‘The great 
art in fucceeding in it is, to meditate profoundly on the 
fubje&, fo as to place it in a clear and ftrong point of view. 
Confider what light other paflages of {cripture throw upon 
it; confider whether it-be a fubjeé nearly related to fome 
other from which it is proper to diftinguifh it, confider 
whether it can be illuftrated to advantage by comparing 
it with, or oppofing it to, fome other thing; by enquiring 
into caufes, cr tracing effeéts; by pointing out examples, 
or appealing to the feelings of the hearers; that thus a de- 
finite, precife, circumftantial view may be afforded of the 
doétrine to be inculcated. Let the preacher be perfuaded, 
that by fuch diftin& and apt illuftrations of the known 
truths of religion, it may both difplay great merit in the 
way of compofition, and, what he ought to confider as 
far more valuable, render his difcourfes weighty, inftruGtive, 
and ufeful, Blair’s Le€tures, vol. ii. p. 297. : 
EXPLICATIVE Proposition, in Logic. See Come 

PLEX Propofition. 
EXPLICITE, in the Schools, fomething clear, diftin&, 

formal, and unfolded. 
The will or intention is faid to be explicite when it is 

fully explained in proper terms; and implicite, when it is 
only to be learnt by dedu&tions and confequences. 

The Jews had not all an explicite knowledge of Jefus 
Chrift, but.they had at leaft an implicite one. 

Such a teftator has declared his will explicitely, #¢. in 
formal terms; there is no need to have recourfe to expli- 
cations. 
EXPLOITS, Bay of, in Geography, a bay of the At- 

lantic, on the eaft coaft of Newfoundland. N. lat. 49° 45". 
W. long. 55° 20'. 
EXPLOSION. It is.amatter of great moment, in mili- ~ 

tary engineering, fo to load, and indeed to conftru&, a mine, 
that it may explode with the greateft precifion, and with the 
maximum effect. A variety of theories has been given 
upon this fubjeét, but it would be out of place to notice — 
the whole of what appertains thereto in this place ; therefore 
we fhall refer our readers to the word Mine for the parti- 
cular detail of what relates. to this fubje€t, contenting our- 
felves with now offering afew remarks on the manner in 
which the explofion is ufually effe&ted. 

It is of the firlt importance to afcertain, fo nearly as may 
be praéticable, what depth, and what weight of foil is to be 
removed by aa explofion, This being done, the mine is 

formed, — 



EXPLOSION. 

formed, by a gallery leading to the chamber in which the 
powder is to be depofited in a very ftrong cheft, let into a 
recefs, and firmly fecured in every part. ow, it being the 
nature of the rarefied air to efcape by that part which may be 
the weakelt, it is evident, that if a mine is made under a 
rampart, fo as to be within fix feet of the furface, while all 
the fides are thicker by far than that meafurement, the 
explofion will be directed towards that part which is thin- 
nelt, and which from that circumftance is called “* the 
line of leaft refiftance.’’ 

But, in order to dire& the explofion to that part, it will 
be neceffary to confider whether the foil be every where 
alike ; for if the fuperincumbent portion fhould be part of 
a large ftratified rock, while the fides are of a loofe, inad- 
hefive fubitance, the latter, though meafuring more in dia- 
meter, will give the line of leaft refiftance, which, in fuch 
cafe, would follow the intenacity, and create a falfe explo- 
sa Hence explofions may be lateral as well as ver- 
tical. : 

It was formerly fuppofed, that the diameter of the enton- 
noir, or explofion, was equal to double the line of leait re- 
fiftance; but we find that fix times that liag may be 
exploded, by allowing a load of 300lbs. of gun-powder, 
duly concentrated, and fired in the middle of the mafs, for 
every foot of the line of leaft refiftance. We are not to 
infer from this, that 30olbs. will be requifite to lift one foot 
of foil; far from it; for as a cubic foot of excavation will 
contain only 75lbs. of powder, the above quantity (30olbs. ) 
would require a {pace of exaétly four cubic feet ; the pro- 
portion would therefore be prepofterous. But when we 
calculate upon large maffes of foil, {uch as thofe prodigious 
cones thrown out from entonnoirs of great extent, we then 
find, that, to produce the completeft explofion, an immenfe 
quantity of powder mutt be fupplied. 

It is felf evident, that the power of the powder, accord- 
ing to the above feale, is only computed to that extent 
which may be neceflary towards the ordinary purpofes of 
military devaftation ; for if we were to contribute, ad infi- 
nitum, 300lbs. of gunpowder for every foot in the line of 
leaft refittance, we fhould be accumulating power only in 
arithmetical proportion, while the refiftance would be increaf- 
ing in a geometric ratio: of courfe the power muft be in a 
regular {tate of comparative diminution, in proportion as the 
line of leaft refiftance is increafed; and this mutt, after a 
while, occafion the powder to be inert ; or, if there fhould 
be any explofion, it could only follow the track of the train ; 
its ignition to be fure might be felt partially, like that of a 
flight earthquake, but no fuperficial effects would be ob- 
dervable. 

It has been already ftated, that the powder mutt be ledged 
in bulk; and that it fhould be ignited at the centre. This may, 
perhaps, appear fuperfluous; but all military men know, 
that much powder is blown out of the muzzles of pieces 
without ever being ignited ; and we have a moft remarkable 
fat, a very recent one indeed, which fhews that, unlefs in 
bulk; powder is not always fure to be fired in ¢.to. The 
incident alluded to is as follows, 

In the month of March of this year, (1809,) a barge 
was proceeding along the new cut, from Paddington, laden 
with cafks of fpirits and barrels of gunpowder. One of 
the crew, it is fuppofed, allured by the former, bored a hole 
for the purpofe of drawing off a little wherewith to tipple. 
Unhappily the action of the gimblet fet fire to the contents 
of that barrel, which the difhoneft navigator had miftaken 
for one of fpirits. ‘The barrel exploded, and drove eleven 
other barrels, filled with gunpowder alfo, to the diftance 
of near a hundred and fifty yards, It is curious, that 

although the whole of the powder-barrels were together, 
indeed in contact, only that in queftion exploded. 

Vauban gives us the following feale for exploding foils 
of various defcriptions. He calculates, or perhaps found 
from experience, that for a cubic fathom (fix feet) of foil, 
meafuring in all 216 folid feet, the following proportions of 
gunpowder were needful. 

1. Light earth, mixed with fand, - 11lb, 
z. Common earth - = A 12 
3. Strong fand ° - 4 15 
4. Clay, or fat earth, - 2 16 
5. Old, and good mafonry = = 13 
6. Rock - - - 20 
In following this. calculation, we are to confider the en- 

tonnoir to be in diameter equal to only double the line of 
leaft refiftance ; and not according to a maximum ex- 
plofion. a 

Exposition, from the Latin exploda, is the a& of driving 
out fomething with noife and violence. The caufes, the 
report or noife, and the other effects of explofions, however 
infignificant they may appear at firlt fight, are neverthelels, 
when duly confidered, of great confequence to the human 
{pecies, and as fuch they have been carefully inquired into 
by divers philofophers. A variety of experiments have 
been inflituted for determining the particulars that relate to 
them, and numerous conjectures have been offered in expla- 
nation of thefe concomitant circumltances, which have not 
as yet been thoroughly inveftigated. 

Explofions may be diflinguifhed into natural and artificial. 
The principal natural explotions are thofe of the atmofphe- 
rical thunder, of volcanoes, of earthquakes, and to thefe 
there may be added the inferior explotions arifing from hard 
frofts. ‘The artificial explofions are fuch as are produced 
by the force of fired gunpowder in the various engines in 
which it is ufed, the explofions produced by other chemical 
compounds, and the pneumatic explofions; meaning thofe 
which are produced by the air rufhing into a partial vacuum, 
by the difcharge of air-guns and the like. 

Of all thefe kinds of explofions we fhall now briefly treat, 
notin the order in which they have been enumerated, as this 
would prove a ufelefs formality ; but ina manner which may 
be more likely to elucidate the moft intereftiny part of the 
fubjeét ; and this undoubtedly is the ftupendous force with 
which effects, in great variety, are produced in certain 
explofions. 

The firft thing that ftrikes the obferver is the fudden and 
violent noife of an explofion. It is hardly neceflary to ob- 
ferve that this noife or report is owing to the intermediation 
of the air between our ears and the caufe, whatever that may 
be, of the percuffion which is given to the air. Without 
that intermediation, or without air, the report could not be 
heard. But it muft be farther obferved, that the mere in- 
troduction of fomething into the ambient air is not the prin- 
cipal caufe of the report. ‘hat effet principally depends 
upon the fudden replacing or collapfing of the air, after its 
having been removed or rarefied in any particular place. 
So that in order to account for the immediate caufe of the 
noife in anexplofion, we muft look out for fomething which 
after having been introduced into the atmofphere, whether 
flowly or quickly, is afterwards /udden/y withdrawn or con- 
tracted. «A few examples will eafily iluftrate this obferva- 
tion. 

Take a common fyringe, ftop the apeiture of it, then 
draw the pifton entirely out ofits other extremity, and at 
that moment a report is heard, which is occafioned by the 
replacing of the air within the fyvinge ; for in drawing the 
pifton out of it, the air within the cavity of the fyringe is 

ravetied, 



EXPLOSION. 

-yarefied, viz. a partial vacuum is formed, ‘but as foon as the 

pifton is quite out, the air of the atmofphere fuddenly rufhes 
tn to fupply that deficiency, and produces the noife or the 
report, ; 

There is an experiment commonly fhewn with the air- 
pump, anda glafs veflel openat both ends. ‘To one of the 

apertures of the glafs veffel a wet piece of bladder is tied, 

aud is fuffered to become dry. The other aperture of the 
glafs.veffel is then placed upon the plate of the air-pump. 

This doné, the air is extracted by workirg the pump, by 

which means the glafs veffel covered:over with the bladder 

is partially exhautted, “and of courfe the preffure of the at- 

mofphere isin yreat meafure removed from the under furface 

of the piece of bladder. ‘Che atmofphere, then preffing on 
‘the upper part of the bladder, and not being counteracted 

from below, diftends the bladder towards the cavity of the 

veflel, and at lait breaks it with a confiderable explofion. 

The reafon of which noile isthe fudden ruthing in of the air, 

An air-gun, when difcbargzed, produces a trifling noife, the 

reafon of which is, that after the expuliion of the condenfed 

air from the infide of the inftrument, which is impelled againit 

the ambient air, there is no collapfion of the latter; for 

the condenfed air, on coming out of its confinement, expands 

itfelf to the tenfion of the ambient air, and remains in that 

{tate ; viz. without any fubfequent contraction. 
There are little glafs balls, containing a {mall quantity 

of water, which are made and fold for diverting experiments, 

ander the name of gla/?-granades, A: ball of this kind is 

nothing more than a diminutive glafs bottle partially filled 

with water, and having a longifh neck or tail, hermetically 

fealed. “One of thefe little bottles is tuck with its tail into 

the tallow or wax of a burning candle, and fo that the little 

ball may bein the flame of the candle. In this fituation 

the heat of the flame converts part of the fluid within the 

ball into vapour, and when the élafticity of tills vapour is 

fufficient to overcome the refiance of the glafs the ball 

breaks, and produces a {mart explofion, The reafon of 

which is, that the condenfed vapour, on coming out of the 
giafs, difplaces a confiderable quantity of air, but being 
dnftantly cooled, it contracts, and the air collapfes. 

A mufket loaded with gunpowder, on being fired off, 

produces a {trong explofion. Now the difference between 

‘the difcharge of fuch a mufket and that of an air-gun is, 

that thoyglin both an elattic fluid is difcharged ; yet in the 

mufket the elaftic fluid contra&ts immediately after its 

coming into contaé with the external air: but with the 

air-gun, the elaitic fluid which iffues out of it does not 

contraét after its expulfion; hence the report is incomparably 
louder with the former than with the latter. 

An electric {park, efpecially in the difcharge of a Leyden 
phial or battery, is accompanied with a fmart report, in 
confequence of its fuddenly difplacing the air from the fpot 
in which it explodes; and of the fubfequent collapfing of 
the air. And that the ele&tric fpark really difplaces the air, 
is eafily fhewn by means of an electrical, m{trument, called 
«‘ Kinnerfley’s eleétrical air thermometer:”” In this inftru- 
ment the {park is taken into a clofe glafs veflel, which by an 
aanexed narrow tube, partially filled with a hquor, indicates 
the rarefation or dilplacing of the air within the veffel. 
With this apparatus, whenever a {park or difcharge of an 
electric jar is taken within the clofe veffel, the rifing and 
falling of the liquor within the annexed tube fhews that 
the air is fuddenly difplaced, and is l:kewife heated in fome 
degree ; for the liquor rifes fuddenly to a certain degree ; 
and as {uddenly defcends, not quite to its former ftation, but 
to aplace alittle above ity from which afterwards it defcends 
gently to its original flation. 

From thefe facts, and from a vaft many more which might 
here be defcribed, it clearly appears that the fudden intro- 
duétion of fomething into the ambient air produces little 
noife; ‘but that the noife of an explofion is moftly due to 
the collapfing of the air, which takes place in confeaileiee 
of the inftantaneous contraétion of that which has been 
introduced in it. The noife, ceteris paribus, is more or lefs 
loud in proportion as a greater or leffer quantity of air is 
difplaced and replaced, and dikewife in proportion to the 
quicknefs of that operation. ; 

When {more reports than one are heard; thefe are pro- 
duced either by an equal number of explofions, or by a 
reverberation, viz. by an echo, é 

The air thus agitated conveys the found ofan explofion, 
or propagates its own vibrations, to immenfe diltances. 
The firing of heavy ordnance has been fometimes heard at the 
diftance of 50 or Go, and even more miles. The explofions of 
volcanoes, or thofe which accompany earthquakes, have often 
been perceived at diftances much more confiderable ; but 
with refpe&t to the extent of this kind of communication, 
rate of moving, &c. the reader is referred to the article 
Sounn, propagation of, and Hrarinc. We fhall, however, 
in this place, briefly mention an effeé of this kind of violent 
aerial vibration ; which it might be wifhed that fuch per- 
fons as are opportunely fituated, would examine with parti- 
cular attention. ‘The phenomenon is, that the explofien 
of cannons, and efpecially of powder magazines, or powder 
mills, renders the air confiderably electrified, and that it 
clettrifies the glaffes of windows. 

After the noife, or the report, the next ftep is to inquire 
into the caufe or caufes which produce it: wiz. into the 
nature of the elaftic fluid which, in coming out of any con- 
finement, difplaces the circumambient air, and then fuddenly 
gives way toit, Until very lately the immediate caufe of moit 
explofions was principally attributed to the generation or 
extrication of permanently elaftic fluids, viz. gafes ; and this 
is undoubtedly true in a great many cafes; but upon a 
clofer examination of the concomitant particulars, the ex- 
pulfion of thefe elaflic fuids, even in a ftate of incandefcence, 
was found inadequate to the effets that were experienced in 
a variety of cafes; hence philofophers began to look out for 
fome other agent more a¢tive ; and though the force of 
{team was known to be concerned in fome kinds of explo- 
fions ; yet it muft be acknowledged, that we are indebted 
te count Rumferd for a mafterly examination of this parti- 
cular point ; for which purpofe he inftituted a long and Ja- 
borious feries of well contrived experiments. His account 
at large under the title of «¢ Experiments to determine the 
Force of fired Gunpowder,” is contained in the Phil: ‘Tranf. 
for the year 1797, and from that account we fhall extrac 
fuch particulars as may feem fufficiently to illuftrate this im, 
portant part of the fubjet of explofions. We call it im- 
portant, becaufe it is the particular from which the caufes 
of natural explofioas, fuch as of volcanoes, earthquakes, &c. 
may be obvioufly manifetted. 

Count Rumford juftly fays, ‘* The explofion of gun- 
powder is certainly one of the moft furprifing phenomena 
we are acquainted with, and I am perfuaded it would much 
oftener have been the fubje& of the inveftigations of fpecu- 
lative philofophers, as well as of profeffional men, in this age 
of inquiry, were it not for the danger attending the expe- 
riments; but the force of gunpowder is fo great, and its 
effeéts fo fudden and fo terrible, that, notwith{tanding all the 
precautions poflible, there is ever a confiderable degree of 
danger attending the mauagement of it.”” 

Several able philofophers had, at different times, endeas 
voured to determine the force of it.  But,’? count pe 
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ford'fays, * thie great defideratum, the real meafure of the 
initial expanfive force of inflamed runpowder, fo far from 
being known, has hitherto been rather guelled at than de- 
termined ; and no argument can be more peer to fhew 
our total ignorance upon that fubjeét, than the ifference 
in the opinions of the greateft_ mathematicians of the age, 
who have undertaken its inveftigation.’’ 

The ingenious Mr. Robins thought, that the force of the 

elaftic fluid, which is generated in the combuttion ofgun- 
powder, is 1000 times greater than the mean preffure of the 
atmofphere. Mr. D. Bernowilli reckoned it equal to 
0,000 times that preffure. ” : 

Count Rumford, in one of his firt experiments, confined 
gunpowder ina flrong iron tube, and fired it by heating 
art of the tube, or rather of an appendage that had been 

fixed to it. This was done with a view of confning the 
elaftic fluid, that was generated in the combuttion. “ The 
refult,’”’ he fays, ‘¢ of this experiment fully anfwered my ex- 

pectations. The generated elattic fluid was fo completely 
eonfined, that no part of it could make its efeape. The report 
of the explofion was fo very feeble, as hardly to be audible : 

indeed it did not by any means deferve the name of a re- 
port, and certainly could not have been heard at the dif- 
tance of twenty paces; it refembled the noife which is Oc- 
eafioned by the breaking of a very fmall glafs tube.” _ 

And farther on, he fays, « It has generally been believed, 
after Mr. Robins, that the force of fired gunpowder con- 
fifts in the ation of a permanently elaltic fluid, fimilar_in 
many re{peéts to common atmofpheric air: which being 
generated from the powder in combuttion, in great abun- 
dance, and being, moreover, in a very comprefled ftate, and 
its elatticity being much augmeuted by the heat, (which is 
likewife generated in the combuttion, ) it efcapes with great 
violence, by every avenue ; and produces that =e report, 
and all thofe terrible effects which attend the explofion of 

wder. ae though this theory is very plauftble, and feems 
ppon a-curfory view of the fubject to account in a fatisfae- 
tory manner for all the phenomena, yet a more careful exe 
amination will fhew it to be defeétive. There is no doubt 
but the permanently elaftic fluid generated in the combuf- 
tion of gunpowder, a/fi/ls in producing thofe effets which 
refult from its ex plotion ;. but it will be found, I believe, 
upon afcertaining the real expanfive force of fired gun- 

wder, that this caufe, alone, is quite inadequate to the 
efieéts atually produced: and that, therefore, the agency 
of fome other power muft. neceflarily be called in to its 

2? 

is caihor then proceeds to defcribe a variety of expe- 
riments and calculations which prove, beyond a doubt, that 
the above-mentioned theory is infufficient to account for the 
effle&s which are produced by the inflammaiion of gun- 

wder ; for he computes, in the ample{t manner poflible, the 
force of the gas which is generated even in the heat of red- 
hot iron, by which elevation of temperature air is known to 

be expanded not much above four times its ordisiary bulk. 
He endeavoured to meafure we Li a haa ene by Me 

ifti favery great weight, and his Ingenious experi 

F mene ee eiended with Fatale fufliciently fatisfactory 5 

but we mutt refer the reader to the above-mentioned 
paper itfelf for the detail of thefe interefting particulars 5 
and we mutt: here only add an abridgment of the latter 

rt of the account, which more immediately relates to.. 
incipal obje& of our prefent enquiry. 

Tt ail fini,” the Count fays, ‘* this paper by a com- 

tation, which will thew that the force of the elaftic fluid 
generated in the combuttion of gunpowder, enormous as it 

OSION. 

is, may be fatisfagtorily accounted for upoa the fuppofition 
that its force depends /o/e/y on the elafticity of watery va- 
pour or fteam, 

“Tt has been fhewn by a variety of experiments made in 
England, and in other countries, that the elatticity of fteam 
is redoubled by every addition of temperature equal to 39 
degrees of Fahrenheit’s thermometer. 

** Suppofing new a cavity of any dimenfions (equal in 
capacity to one cubic inch for inftance) to be filled with 
gunpowder, and that on the combutftion of the powder, and 
in confequence of it, this {pace is filled with fteam (and I 
fhall prefently thew that the water exilting in the powder 
as water is abundantly fufficient for generating this fteam) ; 
if we know the heat communicated to this {team in the 
combuttion of powder, we can compute the elafticity it 
acquires by being fo heated. 

** Now it is certain that the heat generated in the com- 
buftion of gunpowder cannot poffibly be lefs than that of 
red-hot iron. It is probably much greater, but we will fup- 
pofe it to be only equal to 1000 degrees of Fahrenheit’s 
{cale, or fomething lets than iron vilibly red-hotin day light.” 

** As the elaitic force of fteam is jult equal to the mean: 
preflure of the atmofphere, when: its temperature is equal 
to that of boiling water, or 212° of Fahrenheit’s ther-- 
mometer, and as its elafticity is doubled by every addition 
of temperature equal to 30 degrees of the fame feale, with 
the heat of 212° + 30° = 242° its elatticity will be equal 
to the preffure of two atmofpheres; at the temperature 
of 242°+ 30° = 272° it. will be equal to. four atmo-- 
{fpheres, &c. 

“ Following up our computations on the principles af- 
fumed, (and they are founded on the mott incontrovertible 
experiments, )- we fhall find that at 692° + 30° = 722°, 
the. elailicity- will be equal to the preflure of 131,072 -at- 
mofpheres,-which is 30 times greater than the elaltic force 
afligned by Mr. Robins to the fluid generated in the com- 
buftion of gunpowder ;- and about onefixth part greater 
than my experiments indicated it to be. 
“But even here the heat is ftill much below that which 

is moft’ undoubtedly generated in the combuftion of gun-- 
powder. hat the elafticity of fteam would aétually be in- 
creafed by heat in the ratio here affumed, can hardly he - 
doubted ; it has abfolutely been found to increafe in this 
ratio in all the changes of temperature between the point 
of boiling water, (1 may even fay of freezing water,) and 
that of 280° of Fahrenheit’s feale, and there does not ap-- 
pear to be-any reafon why the fame law fhould not hold in. 
higher temperatures. 

“« A-doubt might poffibly arife with refpe& to the exift=- 
ence of a fufficient quantity: of water in gunpowder, to + 
fill the fpace in which the powder is fired, with fteam, at 
the moment of-the explofion, .but this doubt may ealily be 
removed. 
“The beft gunpowder, fuch as was ufed in my experi- 

ments, is compofed of 70 parts (in weight) of nitre, 18 ‘ 
parts of fulphur, and 16 parts of charcoal; - hence 100» 
parts of this powder contain 67,‘ parts of nitre, 17,4, 
parts of fulphur, and of charcoal 15%, parts. . 

“ Mr, Kirwan has fhewn that in 100 parts of nitre there » 
are feven parte of water of cryftallization ; confequently in 
10o'parts of gunpowder, as it contains 67 3, parts of nitre; , 
there mutt be 4,751, parts of--water. . 

*« Now as one cubic inch of gunpowder, when the pow- - 
der is well fhaken together, weighs. exaétly as much as one - 
cubic inch of water at the temperature of 55° I. namely 
253,175 grains troy; a cubic inch of gunpowder in its + 
drielt tate muft contain at. lealt.10,27, grains of water ; 
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for it is 100 to 4,711, a8 253,175 to 10,927. But befides 
the water of cryitallization which exiite in the nitre, there 

is always a confiderable quantity of water in gunpowder, 

in that {tate in which it makes bodies damp or moilt. Char- 

coal expofed to the air has been found to abforb nearly {th 

of its weight of water, and by experiments I have made on 

gunpowder, by afcertaining its lofs of weight on being 

much dried, and its acquiring this loft weight again on 

being expofed to the air, { have reafon to think that the 

power of the charcoal, which enters into the compofition 

of gunpowder, to abforb water, remains unimpaired, and 

that it a@ually retains as much water in that ftate as it 
would retain were it not mixed with the nitre and the 
Julphur. 

« As there are 15 4, parts of charcoal in 1co parts ef 
gunpowder, in one cubic inch of gunpowder, (= 253,175 
grains troy,) there muft be 38,989 grains of charcoal ; 
and if we juppofe 4th of the apparent weight of this char- 
coal to be water, this will give 4,873 grains in weight for 
the water, which exifts in the form of moiiture in one cu- 

bic inch of gunpowder. 
«If now we compute the quantity of water which 

would be fufficient, when reduced to fteam under the mean 

preffure of the atmofphere, to fill a fpace equal in capa- 
city to one cubic inch, we fhall find that either that con- 

tained in the nitre which enters into the compofition of one 
cubic inch of gunpowder, as water of cryitallization, or 
even that fmall quantity which exifts in the powder in the 
ftate of moifture, will be much more than fufficient for 
that purpofe. 

«“ Though the denfity of fteam has not been determined . 
with that degree of precifion that could be wifhed, yet it 
is quite certain that it cannot be lefs than 2000 times rarer - 
than water, when both are at the temperature of 212°. 

Some have fuppofed it to be more than 10,000 times rarer 
than water, and experiments have been made which feem 
to render this opinion not improbable; but we will take 
its denfity at the higheft poffible eftimation, and fuppofe it 
to be only 2000 times rarer than water. As one. cubic 
inch of water weighs 253,175 grains, the water contained 
in one cubic inch of iieam at the temperature of 212° 
will be zg5ndth part of 253,175 grains, or 0.12659 of a 
grain. 

« But we have feen that one cubic inch of gunpowder 
contains 10,927 grains of water of cryftallization, and 
4,873 grainsin a ftate of moifture ; confequently the quan- 
tity of water of cryftallization in gunpowder is 86 times 
greater, and the quantity which exifts in it in a ftate of 
moifture, is 38 times greater than that which would be 
required to form a quantity of fteam fufficient to fill com- 
pletely the {pace occupied by the powder. 

«< Hence we may. venture to conclude, that the quantity 
of water aCtually exifting in gunpowder is much more than 
fufficient to generate all the fteam that would be neceflary 
to account for the force difplayed in the combuition of 
gunpowcer, ({uppofing that force to depend folely on the 
aétion of tleam,) even though no water fhould be generated 
in the combuftion of gunpowder. It is even very probable 
that there is more of it than is wanted, and that the force 
of gunpowder would be'flill greater, could the quantity of 
water it contains be diminifhed. 

« From this computation it would appear that the dif- 
ficulty is not-to account for the force aétually exerted 
by fired gunpowder, but to explain the reafon why it does 
not exert a much greater force.” : 

Befides the common gunpowder, there are feveral other 
ehemical compofitions which are capable of exploding 

with greater or lefs violence ; and the mo remarkable of 
thefe compofitions are, the gunpowder formed with the 
fuperoxygenated muriate of foda, inftead of mitre; that 
preparation of gold which, from its remarkable property, is 
called fulminating gold; the fulmiuating filver, Howard’s 
mercurial powder, the common fulminating powder, which 
confifts of nitre, potafh, and fulphur, &c. The explo- 
fions of almoft every one of thefe chemical compofitions is 
louder than the explofion of an equal quantity of the com- 
mon inal yet when confined in a barrel or other 
fit inflrument, few of thefe compofitions exert a force, or 
produce an effect equal to that of gunpowder. This, 
which at firft fight may appear to be an inexplicable para. 
dox, will be eafily underitocd by confidering, that the 
fmartnefs of the report depends in great meafure on the 
quicknefs of the. inflammation or explofion; whereas the 
force of the explofion is moftly proportional to the quantity 
of elaftic fluid, be it ges or vapour, which is generated, 
and that the. abovementioned chemical mixtures explede 
quicker than common gunpowder, may be eaiily proved. 
Let, for inftance, two trains of equal length be formed 
upon a ftone pavement ; viz. one with the common gun- 
powder, and another with Howard’s mercurial powder, 
and let one extremity of each train come into mutual cen- 
tact ; fo that by applying a red-hot iron to that point, 
both trains may be fired at the fame time. It will be found 
that the train of mercurial powder goes off vifibly much 
quicker than that of gunpowder; for when the former is 
entirely confumed, the fire of the latter will hardly have 
proceeded half. way of the whole train. : 

The explotion of the gunpowder made with the fuper- 
oxygenated muriate of foda, and Howard’s mercurial pow- 
der, exert an immenfe force when fired in barrels or other 
like veffels. Fulminating gold aud fulminating filver ex- 
plode very readily, efpecially the latter, which, when once 
prepared, can no longer be touched ; for it will explode, 
not only when heated a few degrees aboye the temperature 
of the atmofphere, but even when touched with any folid 
body. Yet when either of thefe preparations is confined 
in a barrel or other like initrument, and is inflamed, the 
force which it exerts is by no means equal to that which 
one who has heard the noife of their explofions would be 
led to expect. It is worthy of remark, that, upon the 
whole, no other compofition hitherto difcovered has been 
found preferable to the common gunpowder, for mufkets, 
cannons, and other inftruments of the like nature. 
of thefe preparations are confiderably more expenfive than 
che common gunpowder ; fome of them are not nearly fo 
manageable as the gunpowder, for they will explode by the 
leaft touch or-grinding, even by the fri€tion of the ftopple 
into the neck of the veffel that contains them; but the 
principal fault is that very property by which they might 
be expected to have a fuperior power; namely, the quick- 
nefs of their explofion. : 

There is a certain time requifite for the motion of the 
wadding and bullet from the lower part to the muzzle of 
a gun, and the gradual inflammation of the gunpowder, 
when ufed in propertionate quaatity, feems to correfpond 
with that gradual movement of the bullet, wadding, &c. 
When the expliodiag compofition goes off much quicker 
than the common gunpowder, that force which is exerted 
{pherically all round, and quicker than the time duting 
which the wadding, &c. can_get along the cavity of the 
barrel, frequently breaks the barrel, and endangers the by- 
ftanders: We cannot illuftrate this effet better than by 
mentioning the commen and well-known ebfervation, that — 
though an open door may be fhut by a gentle application of 
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athild’s hand, yet if you point a gun, and fire a bullet at 
it, the latter will make a hole through it without fhutting, 
or clofing it in the leaf. 

Speaking of the force of explofions, it may naturally be 
required that we fhould treat of the force and effects of 
electrical explofions. But as the nature of {uch explofious 
cannot be properly underitood without other particulars re- 
lative to the fubject of electricity, their force and effects 
will be found defcribed under the articles which belong to 
that extenfive fubjeét ; fuch as Evecrric Sparks, Ley- 
pen Purar, Free Balls, Licgutnine, &e. 

It is in a manner fimilar to the effects of gunpowder, 
that water projected upon red-hot or fufed metal, occations 
a mott powerful, and moft dangerous explofion. In both 
cafes the water is inftantly reduced into fteam, at a high 
temperature, confequently of very high elaflicity ; hence 
the force which is exerted is often prodigioufly great ; and: 
there are tuftances recorded of whole founderies having 

. been inftantly demolifhed, in confequence of fome perfons 
having inadvertently fpit upon the liquid metal. If a {mall 
quantity of water be poured upon red-hot charcoal, or 
red-hot glafs, a hifling noife is heard; the part which is 
touched by the water lofes its rednefs, and nothing elfe 
remarkable takes place, becaufe the above-mentioned fub- 
flances are bad conduétors of heat, and it is only that part 
which is touched by the water that communicates its heat 
to the water, and this is not fufficient to convert the water 
fuddealy into fleam of very great elafticity. But metallic 
bodies are the beft conduCtors of heat, and fuled copper is 
particularly fo ; hence, when a imall quaatity of water 
happens to fall upon a large quantity ot that metal, in a 
ftate of fufion, the heat from a great part of the metal 

' rufhes to the fpot where the water is fallen, and inftantly 
gonverts it into {team of high elafticity. 

The explofion of a mixture of hydrogen and oxygen, 
gafes, or of hydrogen gas and common air, does likewife 
exert a confiderable force, but not to be compared with 
that of gunpowder. Thefe gafes, when inflamed, expand 
confiderably, but inftantly after, they contract into an ex- 
ceedingly narrow compafs, which occafions the report ; for, 
by the combultion, they are converted principally into 
water, the bulk of which is lefs than the ten or twenty 
thonfandth part of the original bulk of the gafes. 

The laft kind. of explofion we fhall take notice of, is 
produced not by the generation or contraction of an elaf- 
tic fluid, but by a fort of mechanical derangement. Thofe 
lumps of glafs with a long tail, or prolongation, which 
are well known by the name of Glafs Tears, or Prince 
Rupert’s Drops, are an inftance of this kind. If one of 
thefe drops be held in the hand, and part of the tail is 
broke, a {mart kind of explofion is heard, and the whole 
is inftantly converted into powder. In order ta underftand 
the caufe of this phenomenon, it is in the firit place necef- 
fary to confider how thefe drops are formed. For this 
urpofe the glafs manufacturers take a quantity of the 

fufed glafz, (about half an ounce of-it, and green bottle 
glafs is the fitte(t for it,) and drop it in that ftate of in- 
candefcence into cold water; the confequence of which is, 
that the external part of the lump of glafs is cooled and 
rendered folid long before the internal part of it. Then 
when the internal part-is cooled, and of courfe contraéts 
its dimenfions, the external part being already cooled and 
Aettled, cannot follow it, fo that it remains in a ftate of 
fufpenfion fomewhat like an arch ; hence, when part of the 
lump is broken, the key-ftone, as it were, of the arch, is 
removed, and the hee aflemblage of particles is de- 
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ranged. See Guass Tears, for a more” detailed explana- 
tion of tkefe their properties, 

Several other fubftances explode and are broken upon 
avalogous principles. Such are glafs veflels made fer 
different purpofes, and efpecially for electrical machines ; 
allo large catt-metal vetfels fometimes fpontaneoufly explode 
and break in the act ef cooling. Sir William Hamilton 
mentions certain volcanic bodies, which he calls volcaniz 
bombs, that explode probably on the fame principle. They 
were large pieces of Isva, which burfl in picces like bombs 
as they fell to the ground. Thefe were obferved in the 
great eruption of mount Vefuvivs, which took place in the 
year 1779. ‘Che caufe of voleanic explofions, as well as of 
thofe which accompany or precede earthquakes, is moftly 
attributed to the ation of fteam; but thefe kinds of explo- 
fions will be found particularly examined under the articles 
Earruguake and Voicano. 

The ufe to which certain explofions are applied is fe 
well known as not to require any particular defcription. 
Every body knows the various ufes of fhooting with gun- 
powder, efpecially in military affairs. The blafting or 
breaking of rocks, by means of the explofien of gunpowder, 
is likewife well known. But thefe ufes, together with all 
the particulars that relate to them, are often mentioned in 
various other articles of this Cyclopedia; fuch as Gun~ 
NERY, Minixc, SuHoortine, &c. : : 

EXPOLITION, in Rdetoric, a figure whereby we ex- 
plain the fame thing in different phrafes and expreffions, in 
order to fhew it more fully. 

Expolition was the favourite figure of Balzac. 

EXPONAS Venpition1. See Venvitéontr. 

EXPONENT, from expono, I exprefs, ia Arithmetic. 
Exponent of a power denotes the number which expreffes 
the degree of the power, ar which fhews how often a given 

power is to be divided by its root before it be brought down 
to unity. 

Thus, the exponent or index of a fquare number is 2; 
of a cube, 3; the fquare being a power of the fecond de- 
gree; the cube of a third, &c. 

Exponents are commonly written abeve, and fomewhat 
towards the right-hand of the number or quantity whofe 
power they exprefs. Thus, 35, a5, fignify the fifth power 
of 3, and of a. See Power. 
Exponent is alfo ufed in the fame fenfe with index or 

logarithm, 
Thus a feries of numbers in arithmetical progreffion be- 

ing placed under another feries in geometrical progreffion, 
are called the exponents, indices, or logarithms thereof, 
£. gr. in the two progreffions, 

Geom. 1, 2, 4, 8, 16, 32, 64, 128, 256, 512 
AIDS Os Mp 2s45 “Asnibs 405) vy, MSs 9 

© is the exponent, index, or logarithm of the firft term 1 ; 5 
that of the fixth, 32, &c. 

Hence, unity is to the exponent of a power as the loga- 
rithm of the root to the logarithm of its power; confe- 
uently, the logarithm of the power is had by multiplying 

the logarithm of the root by its exponent ; and the loga- 
rithm of the reot is had by dividing the logarithm of the 
power by its exponent. 

Exponent of a ratio, is the quotient arifing upon divid- 
ing the antecedent by the confequent. 

Thus, in the ratio 3 to 2 the exponent is 14, and the ex- 
ponent of the ratio 2 to 3 is?. See Rario. 

Hence, 3. If the oat be unity, the antecedent is 
the exponent of the ratio. ‘Thus, eo gr. the exponent of 
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the ratio 4 to 1 is 43 and again, the exponent of a ratio is 
to unity as the antecedent to the confequant. 

2. Since in a rational ratio the exponent of a ratio is had 
by dividing a rational number by another rational, the ex- 
ponent of a rational ratio is a rational number. 
EXPONENTIAL Carcuuus, Calculus exponentialiss 

is a method of differencing exponential quantities, and of 
Summing up the differences of exponentials. See Carcu- 
-LUS. 5 

ExProneNTIAL curve is that which is defined by an ex- 
ponential equation. ‘ 

Exponential curves partake both of the nature of alge- 
braic and tranfcendental ones ; of the former, becaufe they 
confitt of a firite number of terms, though thofe terms 
themfelves are mdeterminate; and of the latter, becaufe 
they cannot be algebraically conftrudted, of reprefented 
by an algebraic equation. Thus ay = x*is the equation 
of an algebraic curve; y = a* is the equation of an 
exponential curve; this equation y = a‘ denotes that any 
ordinate y is to a con{tant ordinate aflumed equal to 1, as 
a_conftant quantity a raifed to a power whofe exponent 
exprefles the ratio of the abfcifs x to the line equal to 1 
is to’the line taken for unit or 1, raifed to the fame ex. 
ponent. Let d reprefent the line = 1, and the equation 

J y= 2% (fice y 2 23 a 4 2b 5) will become 

x 
a Z : 

—. Note, y = a* is the equation of the logarithmic 
te 

e b 
curve. See Locaritumic. See alfo Curve. 

ExponenrTiAu equation, is that wherein there is an expo- 
nential quantity. See Equation, &c. 

ExponenriaL quantity, is a power whofe exponent is an 
indeterminate or variable quantity. 

Exponential quantities are of feveral degrees and orders : 
when the exponent is a fimple indeterminate quantity, it is 
called an exponential of the firft or loweft degree. 
When the exponent itfelf is an exponential of the firft de- 

gree, then the quantity is an exponential of the fecond degree. 
Thus, z” is an exponential of the firft degree, becaufe the 

x 

quantity y is a fimple flowing quantity ; but 2? is an ex- 
ponential quantity of the fecond degree; becaufe y* is an 

y 
x 

exponential of the firft degree ; fo alfo, =” is an exponen- 

tial of the third degree, the exponent yr being one of the 
fecond ; and univerfally, the exponential quantity of any 
degree has for its exponent, the exponential quantity of the 
degree next preceding it. See Bernouilli Oper. tom. i. 
p- 182, &c. 
EXPORTATION, in Commerce, the a&t of fending 

commodities out of one country into another. 
Exportation is a part of foreign commerce (fee Com- 

meERCcE), difti nguifhed by the appellation adive, or felling 
part, in oppofition to importation, which is called the paffive, 
or buying part» It is obferved, as a general maxim, that 
commerce, when active, muit produce a flow of riches, the 
balance being received in money ; whereas, if it be paflive, 
treafures will be exhaufted, as the balance of trade muft con- 
tinually be made good out of the remaining coin. Hence, 
plenty of money in any place implies, that the quantity of 
goods exported far exceeds that of goods imported ; and 
wherever money is fearce, it may be concluded that greater 
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quantities of goods have been imported than exported. See 
ExcHanGr. 

It has been a principal object of commercial policy in 
almoft every country, to encourage exportation, with the 
exception of a few articles ; that of manufactured goods has 
been promoted with a view of encouraging the internal in- 
duflry of the country, and that of foreign produce, as a 
means of drawing wealth from other countries by the profits 
of the carrying trade. The excefs of the value of goods 
exported beyond that of the imports has ufually been con- 
fidered as a criterion of the profits which a country derives - 
from foreign trade; but this is a fallacious mode of deter- 
mining this important point, becaufe advantageous foreign 
trade might long exit, even if the imports conftantly ex- 
ceeded the value of the exports. The laws in force relating 
to exportation confift principally of prohibitory or reftriétive 
regulations concerning bullion, corn, wool, machinery, and 
tools ufed in various branches of the manufaétures, the ex- 
portation of which, it is thought, might diminifh the necefs 
fary fupply of provifions for the confumption of the country, 
or enable foreigners to rival valuable branches of its manu~ 
fatures. The atts relative to the exportation of wool, 
prohibit the exportation, not only of the commodity itfelf, 
but alfo of live fheep, rams, or lambs, from Great Britain, 
Ireland, Jerfey, Guernfey, Alderney, Sark, or Man, on pe- 
nalty of the forfeiture thereof, and of the fhips conveying 
them ; alfo 3/. for every fheep, &c. and three months’ foli- 
tary imprifonment of the offender; for a fecond offence, 5/. 
for every fheep, &c. and fix months’ imprifonment ; except 
wether fheep for fhips’ ufe, put on board by licence of the 
port-officer of the cuftoms. A limited quantity of wool, 
however, is allowed to be exported from the port of South- 
ampton to Jerfey, Guernfey, Alderney, and Sark. 

The duties on exportation, payable in Great Britain and 
Ireland, were formerly the principal branch of the revenue 
derived from foreign trade; but they are now of {mall 
amount compared with the duties payable on goods brought 
into the country. itt 

The official value of all exports from Great Britain, for 
three years ending the 5th of January 1809, was as fol« 
lows: 

Britith produce and Foreign 
manufactures. merchandize*: 

Year ending 5th Jan. 18072.27,402,685 #.951245;499 
% 2 6 =) )) 1808" 255317154227 953953149 
= - = 1809 26,692,288 7,863,207 

The a@ual value of Britifh produce and manufa&tures ex- 
ported from Great Britain, agreeably to the prices current, 
and tothe declarations of the exporters, was, in the year ~ 
ending the sth of January 1809, 4. 40,881,871. a 

The official value of imports into Great Britain from Eu- 
rope, Africa, and America, during the fame periods, is as 
follows : 

Year ending sth January’ 1807 = . =. &. 25,085,136 
+) 00s) (Eat 11h SRR et eae eee ae 

- 1809 - - 235734,516 
The official value of imports into Great Britain from Eatt 

India and China is as follows : 

Yearending 5th January 1807 - - "> 8. 3,746,771" 
p 3 bs - 1808 - - 39401, 509. 
E- a = - 1809 = - not afcertained. — 

The real value of Irifh produce and manufaGtures exported: 
from Ireland in the year ending the 5th of January 18095 
computed at the average prices currentywas 4. 12,577,517> 

‘ loss 11d, — 
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Dr. Smith, in his * Nature and Caufes of the Wealth of 
Nations,’’ {tates and explains the principles upon which the 
exportation trade is founded, When the produce of any par- 
ticular branch of indultry exceeds what the demand of the 
country requires, the furplus muft be fent abroad, and ex- 
changed for fomething for which there is a demand at home. 
Without fuch exportation, a part of the productive labour 
of the country muft ceafe, and the value of its annual pro- 
Auce diminifh, ‘The land and labour of Great Britain pro- 
duce generally more corn, woollens, and hard ware, befides 
fome other manufactures, than the demand of the home 
market requires. The furplus part of them mutt, therefore, 
be fent abroad, and exchanged in the manner already men- 
tioned. It is only by means of fuch exportation, that this 
furplus can acquire a value fufficient to compenfate the la- 
bour and expence of producing it. The neighbourhood of 
the fea-coaft, and the banks of all navigable rivers, are ad- 
vantageous fituations for indudtry, only becaufe they facilitate 
the exportation and exchange of fuch furplus produce for 
fomething elfe, which is more in demand theve. 
When the foreign goods, which are thus purchafed with the 

furplus produceof domeftic indultry, exceedthe demand of the 
home market, the furplus part of them mutt be fent abroad 
again, and exchanged for fomething more in demand at home. 
When the capital itock of any country is increafed to fuch 
a degree that it cannot be wholly employed in fupplying the 
confumption, and fupporting the productive labour of that 
particular country, the furplus part of it naturally difgorges 
into the carrying trade, and is employed in performing the 
fame office to other countries. The carrying trade is the na- 
tural effe&, and fymptom of .great national wealth ; but it 
does not feem, fays Dr. Smith, to be the natural caufe of it. 

_ Holland had formerly the greateit fhare of the carrying trade 
of Europe, and in proportion to the extent of its land, and 
the number ofits inhabitants, it was the richeft country in 
Europe. England, now thericheft country of Europe, has 
appropriated to itfelf the greateft fhare of thistrade. This 
ingenious writer fuggefts, that, whether the capital, which 
carries this f{urplus produce abroad, be a foreign or a do- 
meftic one, is of very little importance. If the fociety has 
not acquired fufficient capital both to cultivate all its lands, 
and to manufacture in the completeft manner the whole of 
its rude produce, there is evena confiderable advantage de- 
rived from the exporting of that rude produce by a foreign 
capital, in order that the whole ftock of the fociety may be 
employed to more ufeful purpofes. 

Dr. Smith farther obferves, in reference to this fubje&, 
that witha view of multiplying gold and filver, inwhich, it has, 
been commoniy fuppofed, the wealth of a country confifts, it 
neceflarily became the great obje& of political economy to di- 
minifh, as much as poflible, the importation of foreign goods 
for homeconiumption,andto increale, as muchas poffible, the 
exportation of the produce of domettic induftry : and, there- 
fore, its two great engines for enriching the country have 
been reftraints upon importation, and encouragement to 
exportation. The former were of two kinds, viz. reftraints 
upon the importation of fuch foreign goods for home con- 
fumption as could be produced at home, from whatever 
country they were imported; aud reftraints upon the import- 
ations of goods of almoft all kinds, from thofe particular 
countries, with which the balance of trade was fuppofed to 
be difadvantageous. Thefe different reftraints confifted 
fometimes in high duties, and fometimes in abfolute prohi- 
bitions. Exportation was encouraged fometimes by draw- 
packs, fometimes by bounties, fometimes by advantageous 
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troaties of commerce, and fometimes by the eftablifhment of 
colonies in diftant countries, Thus it has been intended to 
increafe the quantity of gold and {ilver in any country by 
turning the balance of trade in its favour. Our author has 
particularly examined what are likely to be the effects of 
thefe reftraints and encouragements upon the annual produce 
of the induftry of a country, Accordi*g as they tend e1- 
ther to increafe or diminith the value of this annual produce, 
they mult evidently tend either to increafe or diminifh the 
real wealth and revenue of the country. See EXCHANGE, 
Monorpoty, and Bwlanceof Trape, Ox the encourage. 
ments to exportation above enumerated, thefe which are call- 
ed Drawbacks (fee the article) feem to Lv. Smith to be 
the mott reafonable, Concerning the graat of bounties ; {ee 

Bounty, 
EXPOSING, the a& of fettiag a thiag to public view. 
In the Romifh church, the facrament is faid to be expofed 

when it is fhewn in public, uncovered, on feftival days, and 

during the time of plenary indulgences. 
Exrosina is alfo ufed with a farther latitude; thus, we 

fay it is prohibited to expofe falfe and clipped money. ; 
Sach a houfe flands very high, and nas a delicious pro- 

f{pe& ; but it is expofed to all the four winds. Such a city 
being on the frontiers, and not fortified, is expofed to the 
infults of every party of forces. : 

Exposine of Children, a barbarous cuftom practifed by 
mo{t of the ancients excepting the Thebans, who had an 
exprefs law to the contrary, whereby it was made capital te 
expofe children, ordaining at the fame time that-fuch as 
were not in a condition to educate them, fhould bring them 
to the magiftrates, in order to be brought up at the public 
expence. (/Blian Hift. Var. 1. ii. c..7.) Among the other 
Greeks, when a child was born, it was laid on the ground ; 
and if the father defigned to educate his child, he immediate~ 
ly took it up ; but if he forebore to do this, the child was 
carried away, and expofed, Pitife. Lex. Ant. in voc. Ex 
pofitio. 

The Lacedemonians, indeed, had a different culftom; for 
with them all new-born children were brought before certain 
tryers, who were fome of the graveft men in theit own tribe, 
by whom the infants were carefully viewed; and if they 
were found lufty and well-favoured, they gavé orders for 
their education, and-allotted a certain proportion of land for 
their maintenance; but if weakly, or deformed, they or- 
dered them to be caft into a deep cavern in the earth, near 
the mountain T'aygetus, as thinking it neither for the good 
of the children themfelves, nor for the public intereft, that 
defeGtive children fhould be brought up. Plutarch. takes 
notice of this law of Lycurgus, and paffes no cenfure «upon 
It. 

Many perfons expofed their children only becaufe they 
were not in a condition to educate them, having no intention 
that they fhould perifh. .It was the unhappy fate of 
daughters efpecially to be thus treated, as requiring more 
charges to educate and fettle them in the world than fons. 

The parents frequently tied jewels and rings to the chil. 
dren they expofed, or any other thing whereby they might 

afterwards difcover them, if Providence took care of their 
fafety. Another defign, in adorning thefe infants, was 
either to encourage fuch as found them to nourifh: and 
educate them, if alive; orto give them human burial, if 
dead. ‘S 

The places where it was ufual to expofe children were 
fuch as people frequented moft. ‘his was done in order 
that they might be found, and taken up by compiaffionate,,. 
perfons who were in circumftances to be atthe expence of 
their education. With this intention the Egyptians and 
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Romans chofe:the banks of rivers, and the Greeks the 
highways. 

Dionyfius Halicarn, (Antiq. Rom. 1. ii.) informs us, 
that Romulus obliged the citizens to bring up all their male 
children, and the eldeft of the females, ‘They were allowed 
therefore to deftroy all their female children but the eldeit. 
And even with regard to their male children, if they were 
deformed or monftrous, he permitted the parents to expofe 
them, after having fhewn them to five of their neareft neigh- 
bours. In Cicero’s third book of laws, (cap. 8.) there is a 
paflage, from which it has been concluded, that the law of 
Romulus, with regard to the expofing and deftroying of male 
children that were remarkably deformed, was confirmed by 
a conftitution of the twelve tables. It appears, from a pal- 
fage in Terence, that this inhuman cuftom of expoting and 
deftroying children, efpecially females, was not uncommon 
even among parents of the beft character. Sentiments 
of this kind were publifhed with applaufe on the Roman 
theatre: and we learn from Seneca (de Ira, 1. i. c. 15.) 
that fo late as in his time, it was ufual among the Romans 
to deftroy weak and deformed children.  ‘* Portentofus 
fcetus extinguimus : liberos quoque,- {i debiles monftrofique 
editi funt, mergimus.” 

This unnatural practice was prefcribed and approved even 
by the more eminent philofophers. Plato (Republ. 1. v.) 
recommends it to be ordered by law that men or women, 
who are paft the age of having itrong children, fhould 
take care that their offspring, 1f they fhould have any, 
Should not come to the birth, or fee the light; or if that 
fhould happen, that they fhould expofe them without nou- 
rifhment. Arriftotle (Politic. 1. vii. c. 16.) expreisly fays, 
that it fhould be a law not to bring up or nourifh any child 
that is weak or maimed; and that when the law of the 
country forbids to expofe infants, it is neceflary to limit the 
number of thofe who fhould be begotten; and if any one 
begets children above the number limited by the laws, he 
advifes to procure abortion before the foetus has life and 
fenfe. 'The practice that has long prevailed among the Chi- 
nefe, and that fubfifts among them even to this day, is well 
known. 
EXPOSITION, «the a&t of expofing. 

SING. 
Exposition is likewife applied to the interpretation or 

explication of an author, or pailage therein. See Exrece- 

sis. 
Exposition of deeds, in Law, fhall be favourable, ac- 

cording to the apparent intent ; and be reafonable, and 
equal, &c. Co. Litt. 313. : 

Exposition, expofitio, in Rhetoric, is fometimes ufed 
for divifion. See Divistons and fee alfo ExerGasia. 

Exposition, in Gardening. See Exposure. 
EXPOSITOR, or Exrosirory, a title which fome 

writers have given toa leffer kind of dictionaries or vocabu- 
laries, ferving to expound or explain the meaning of the ob- 
feure or difficult words of a language. 

It is alfo ufed in the fame fenfe with commentary and pa- 
raphrafe, 
EX POST FACTO, in Laz, denotes fomething done 

after another thing that was committed before. An eftate 
granted may be nrade good by matter ex poit facto, that 
was not foat firit, by eleGion, &c. 
EXPOSTULATION, ExposruLario, in Rhetoric, a 

complaint addreffed te a perfon from whom we have received 
Some injury, It varies according to circumftances. 
EXPOSURE, or Exposrrion, in Gardening, the af- 

e@ or fituation of a garden wall, building, or the like, 
with refpe& te the fuv, wind, &c. 

See Exro- 
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There are four regular kinds of expofures, viz, eaft, 
weft, north, and fouth ; but it muft be obferved that among 
gardeners thefe terms fignify juft the contrary to what they 
do among geographers. 

The gardeners, in effe&t, do not give the names eait, weft, 
&c. to the places where the fun is, but to thofe whereon he 
fhines ; and they confider the manner wherein he fhines, 
whether as to the whole garden, or fome of its fides. 

If they find, that the fun at his rifing, and during the 
firft half of the day, continues to fhine on one fide of a 
garden or wall, they call that an eaftern expofure, or eaft 
wall, &e. and if the fun begin to fhine later, or end fooner, 
it is not a proper eaftern expofure. 

For the fame reafon, they call the weft the fide the fun 
fhines on the latter half of the day; 7. ¢. from noon to 
night ; and accordingly, the fouth, or fouthern expofure, is 
the place whereon he fhines from about nine o’clock in the 
morning till night; or which, in the general, he fhines 
longeft on in the whole day ; and the part he fhines leaft on 
is the north, or fouthern expofure, at what hour foever it 
begin or end, being ufually from eleven o’clock to one. 

The eaftern and fouthern expofures are, by common con- 
fent of all gardeners, the two principal, and have a confider- 
able advantage above the reft. A weft expofure is not 
much amils ; at leaft, it is better than a northern one, which 
is the worft of all: each has its inconveniences. 

The eaftern, commencing differently at different feafone 
of the year, and ending about noon, fabjeéts the trees, &e. 
to the N.E. winds, which wither the leaves and new fhoots 
blow down the fruit, &c. befide that it has little benefit of 
rains, which come moftly from the weft. Yet does the 
reverend Mr. Laurence judge the eaft better than the weft- 
wall for all kinds of fruit; not that it has more hours of 
fun, or that there are any peculiar virtues in the eaftern rays, 
but becaufe the early rays of the fun do fooner take off 
the eold chilly dews of the night. 

M. Gentil recommends the eaitern expofure as beft for all 
kinds of peaches; adding, that they ripen fooneft, grow 
bigger, are better coloured, and of a finer tafte, than in 
any other; but Mr. Carpenter reftrains the rule to the early 
and middle forts; forthe backward, he rather choofes a 
fouthern, or fouth-eaft expofure, which is beft for all late 
fruits, becaufe the influence of the fun is ftrongeft, and con- 
tinues longeft. 

The weitern, accounted from half an hour paft eleven till 
fun-fet, is backwarder than an eaftern one by eight or ten 
days; but it has this advantage, that it receives little da- 
mage frem the frotts, which melt before the fun comes to 
fhine upon the frait, and fall off like dew, without doing 
any prejudice ; fo that it may bear apricots, peaches, pears, 
and plums; but it is incommoded with north weit winds in 
the {pring, as alfo with the autumnal winds, which blow 
down a great quantity of fruit. 

According to Mr. Miller, the beft afpe& or expofure for 
walls in England is the point to the eaftward of the fouth; 
ecaufe thole will enjoy the benefit of the morning fun, and 

be lefs expofed to the weft and fouth-weft winds, which 
are very injurious to fruits in England, than thofe walls 
which are erected due fouth; the next beft expofure is due 
fouth, and the next to that fouth-eaft, which is preferable 
to the fouth-weft. Other walls, however, may be planted 
with fruit-trees that fuit their feveral expofures. + 

The northern expofure is the leaft favourable of any in~ 
England, as having very little benefit from the fun even 
in the height of fummer, therefore can be but of little ufe, 
whatever may have been advanced to the contrary. For al- 
though many forts of fruit-trees will thrive and produce 
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fruit in fuch pofitions, yet fuch fruit can be cf little worth, 
fince they are deprived of the kindly warmth of the fun to 
correct their crude juices, and render them well tafted and 
wholefome, It is therefore to little purpofe to plant fruit- 
trees againft fuch walls, except it be for fruit intended for 
baking, &c. in which cafe the fire will ripen and render 
thofe juices wholefome which could not be performed while 
growing. 

In fuch fituations, morelli cherries for preferving may be 
planted, and white and red eurrants to come late, after thofe 
which were more expofed to the fun are gone; and if the 
foil be warm and dry, fome forts of fummer pears will do 
tolerably well on fuch an expofure, and will continue longer 
in eating than if they were expofed to the fun, But winter 
pears fhould by no means be planted in fuch an afpect, as 
has been practifed by many ignorant perfons, if we find that 
the beft fouth walls in fome bad years are barely warm enough 
to ripenthem. Duke cherries planted againft walls expofed 
to the north will ripen much later in the feafon ; and if the 
foil be warm, will be well flavoured, and continue a month 
later than others. Miller. 

The fouthern expofure, accounted from about nine till 
four, is recommended for peaches, pears, grapes, and 
lums. 
EXPRESS, fomething that is precife in formal terms, 

or for fome particular defign. [told him as much in exprefs 
terms ; he gave me a commiflion exprefs ; he had exprefs 
orders ; a courier was difpatched exprefs. 
We alfo fay, fomewhat abufively, to fend an exprefs, 

meaning a(courier. 
Express Condition, Contraé, Malice, and Warranty. 

See the fubftantives. 
EXPRESSED Otns, are fuch as are procured from 

bodies only by prefling ; as the oils of olives, almonds, and 
the like. See Orr. 

Expressep /pecies. See Species. 
EXPRESSION, in Algebra, denotes the value of a quan- 

tity expreffed or reprefented under an algebraic form: thus, 

if x = V a’ + 2*, and a and 4 are known, the value of x 
is known. See Equation. 

Expression, in Chemifiry, Pharmacy, &c. the act of ex- 
preffing out, or extracting the juices of oils or plants, fruits, 
or other matters, by fqueezing, wringing, or prefling them in 
a prefs. This is one of the three modes of obtaining them ; 
the othef two being infufion and decodion, which fee. The 
hard fruits fhould be well bruifed, and herbs moderately 
bruifed, before expreffion. ‘They are then to be inclofed 
in a hair or other bag, and prefled between wooden plates 
in the common {crew prefs, till the juice ceafesto run, The 
expreffion of oils is performed nearly in the fame manner as 
that of juices, by means of iron plates, or the apparatus of an 
oil-mill, adapted to this purpofe. The infipid oils of all 
unétuous feeds are obtained uninjured by this operation, if 
performed without the aid of heat, which, though it may 
premote the extraGtion of the oil, gives it an ungrateful 
flavour. The oils expreffed from aromatic fubftances gene- 

rally carry with them a portion of their eflential oil. 
Expression, in Mujic, is a quality by which a mufician 

manifefts his feeling, and executes with energy all the ideas 
with which he ought to imprefs the hearer, and all the fen- 
timents which the compofer intended to exprefs. There is 
an expreffion in compofition as well as in its execution, and 
it is by their concurrence that the moft pleafing and agree- 
able effee refults. 

To give an expreffion to his works, a compofer ought to 
feize and compare all the relations which can be found be- 
tween the features of his object, and the productions of his 
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art ; ina mufical drama, he ought to know and feel the pecus 
liar caft of all the charaéters, in order feverally to exhibit 
them exaétly as delineated by the poet; for as a good 
painter does not throw the fame light on every figure, 
neither will the able mufician give aie tance energy toall the 
fentiments, nor the fame force to every figure, but wili put 
cach part in its true place, lefé to give it weight, individually, 
than to contribute to the efle& of the whole. : 

After having well confidered what a charaéter has to fay, 
he meditates how he fhall fay it ; and here begins the appli- 
cation of the precepts of his art, which is to find the par- 
ticular language in which the aétor would with to make him- 
felf underltood. 

Melody, harmony, movement, choice of inftruments‘and 
voices, are the elements of the mufical language; and melody, 
by its immediate connetion with the grammatical and ora- 
toricel accent, is that which gives a charaéter to all the reft. 
So that it is conftantly from melody that the principal ex- 
preffion fhould be derived, as well ia inftrumental as vocal 
mufic, 

What a compofer therefore has to exprefs by melody 
is tone of voice, with which the fentiments can beft be ren- 
dered ; and care fhould be taken not to mimic that of thea- - 
trical declamation, which is in itfelf only an imitation, but 
the voice of nature fpeaking without affetation and without 
art. 

The compofer will therefore at firft feek a kind of me- 
lody which {hall furnifh mufical infletions the moft confonant 
to the fenfe of the words, always lowering their expreffion 
to the thought, and the thought to the interlocutor’s flate 
of mind; for when we are ftrongly affected, all that we fay 
in a manner favours of the general fentiments which govern 
us ; and we never chide what we love in the fame tones as 
we fhould an indifferent perfon. Our fpeech is differently 
accented according to the different paffions by which we are 
agitated ; fometimes acute and vehement, fometimes languid 
and monotonous, fometimes varied and imperious, fometimes 
fmooth and tranquil in its infleGtions. Thence the mufician 
regulates the choice of keys which he ufes in his melody, 
and the different places in which he employs voice, keeping 
it down with {mall intervals to exprefs the languor of forrove 
and dejection ; and ftraining it with acute founds in paffion 
and grief ; driving it rapidly through all the intervals of the 
diapafon in the agitation of defpair, or the turbulence of 
diftraéted paffions. Above all it muft be remembered, that 
the charms of mufic confift not only in imitation, but in an 
agreeable imitation ; and that the declamation (or recitative) 
itfelf to have its full effect, fhould be fubordinate to melody ; 
fo that there is no painting fentiment without giving it this 
fecret charm infeparable from it, nor touch the heart with- 
out pleafing the ear. And this is full very conformable to 
nature, which gives to the tone of voice of perfons of fenfi- 
bility, certain touching and delicious infle@ions, which thofe 
who feel nothing never poffeffed. Never, therefore, miftake 
rough and coarfe for expreflive, nor harfhnefs for energy. 
Give not a hideous picture of the paffion which you wifh to 
paint, nor imitate the performers at the French opera, where 
the voice of paffion refembles a complaint of the colic, more 
than tranfports of love, 

The natural pleafure which refults trom harmony,. aug 
ments in its turn the moral pleafure of imitation, in uniting 
the agreeable fenfations of chords to the expreffion of the 
melody, upon the fame principle as that juft mentioned. 
But harmony does {till more ; it enforces even the expreffion 
in giving more truth and precifion to melodious intervals ; it 
animates their charaéter, and exactly marks their place in 
the order of the modulation ; it calls back the preceding, 
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announces that which ought to follow, and thus connects 
the phrafes in the melody, as ideas are linked together by 
grammar in a difcourfe.- Harmony, regarded in this light, 
furnifhes the compofer with powerful means of expreflion, 
which efcape him when he feeks expreflion in harmony 
alone; for then, inftead of animating the aceent, he ex- 
tinguifhes it by his chords, and all the intervals, confounded 
in a continued crowd of combined founds, offer to the ear 
only a feries of fundamental chords, which have nothing 
touching or agreeable in their effeét, and often not only 
fuffocates the melody, but the fenfe of the words. What 
then mult the harmoniit do to-fortify the expreffion of the 
melody, and give it more effet? He will carefully avoid 
covering the principal found in the combination of chords ; 
he will render all the notes of the accompaniment fubordi- 
nate to the vocal part; he will give relief and energy to it 
by the concurrence of other parts ; he will enforce the effe& 
of certain paflages, by the chord of the fharp 7th; he will 
difguife others by {uppofition or fufpenfion, in making no 
provifion for them in the bafe ; he will gain ftrong expref- 
fions by major difcords, he will referve the minor, for ten- 
der fentiments; fometimes he will unite all his. parts by 
fmooth and flowing notes; fometimes he will contraft them 
with the melody by pointed notes; fometimes he will fill 

‘the ear with full harmony, and fometimes enforce the accent 
by the choice of a fingle interval. He will render prefent 
and fenfible the chain of modulation threughout, and will 
make the bafe and its harmony ferve to determine the place 
of each paflage in the key, in order that no interval or trait 
of melody fhall be heard, without feeling at the fame time 
its relation with the whole. 

With refpe& to rhythm, formerly fo powerful as to give 
force, variety, and ornament to poetical harmony ; if mo- 
dern languages lefs accentuated and lefs profodic have loft 
this charm, our mufic can fubftitute another more indepen- 
dent of {peech in the precifion of meafure, and in the com- 
bination of its proportions, whether moving together or 
feparately in each part. 

Quantity in language is almoft wholly loft in notes of 
mufic; and the mutfic, inflead of fpeaking with words, 
borrows, in fome fort, from the meafure a language apart. 

The force of the expreffion confifts in this particular, in 
the uniting thefe two languages as much as pofhble together, 
in fuch fort, that if the meafure and the rhythm {peak not 
in the fame manner, they will at leaft fay the fame things. 

Chearfulnefs, which gives vivacity to all our movements, 
ought to do the fame in mufical meafures. Melancholy 
locks up the heart, relaxes all our motions, and the fame 
languor is felt in the melodies which it di€tates; but when 
grief is poignant, or great conflicts are pafiing in the mind, 
{peech is unequal ; it moves alternately with the flownefs of 
the {pondee and the rapidity of the Pyrrhic, and fometimes 
fuddenly {tops fhort, as in accompanicd recitative ; it is on 
this account, that the moft exprefitve mufic, or at leaft the 
moft paffionate, is co.amonly that in which the times or por- 
tions of each bar, though equal in themfelves, are the moft 
unequally divided ; whereas the image of fleep, of repofe, 
of peace of mind, require {mall exertion of voice, and are 
naturally painted with notes of equal length, which move 
neither quick nor flow. 

There is one obfervation which the compofer ought not 
to negle&t, and which is, that the more ftudied and extra- 
negus is the harmony, the flower fhould be the movement, 
in order that the mind may have leifure to difentangle the 
difcords, and follow the rapid chain of modulation, No- 
thing but the laft degree of fury cam permit the union of 
rapid meafures and, harfh chords. When the head is, 

diftracted, and the ator, by violent agitation, feems not te 
know what he fays, this energetic and terrible confufion 
may be communicated to the mind of the fpeétator, and, in 
like manner, make him lofe his reafon. Butif the compofer 
is not inflamed and fublime, he will only be coarfe and cold ; 
if he does not throw the audience into a delirium, he runs a 
great rifk of a failure: for he who lofes his reafon is only 
mad in the eyes of thefe who preferve it, and infanity is uo 
longer inteyefting. 

Though the greatelt force of expreffion is derived from 
the combination of founds, the quality of their tone is not 
indifferent in the effect. There are voices fo ftrong and 
fonorous as to impofe by their force ; others thin, flexible, 
and fit for execution ; others again fo touching and delicate 
as to penetrate the heart by foothing and pathetic ftrains. 
In general, treble voices and acute are fitteft to exprefs ten- 
dernefs and affection; bafes and baritones for intemperate 
paffion and choler; but the Italians have banifhed bafes 
from their ferious operas, as a part, of which the melody is 
too rude and boilterous for the heroic ftyle, and have fubtti- 
tuted in their itead tenors, of which the melody has the 
fame chara¢ter, with amore agreeable effet. They employ 
bafe voices in the grotefque and ridiculous parts of their 
comic operas with more propriety. ’ 

Inftruments have alfo their peculiar expreffions, propor- 
tioned to their quality of tone, force, and compafs, The 
flute is tender, the hautbois cheerful, the trumpet military, 
the horn fonorous, majeftic, and proper for grand expref- 
fions. But there is no inftrument of more varied expreffion, 
and more univerfally ufeful, than the violin. This admirable 
inftrument is the foundation of every orcheftra, and can 
furnifh a great compofer with all the effé&s which mean 
muficians vainly feek in a multitude of different inftruments. 
The compofer ought to be acquainted with the finger- 
board of the violin, to confider the fhifts, and know how to, 
write arpeggios, by diftinguifhing the open from the ftopped 
flrings, and to choofe and make ufe of keys according to the 
different chara€ters they have upon that inftrument. 

It is in vain for the compofer to attempt to animate his 
orcheftra, if the ardour which ought to reign in it does not 
inflame the performers, The finger who only fees notes in 
his part, is not qualified to feize the expreffion of the com- 
pofer, nor to give one of his own to what he fings, if he has 
not well comprehended the fenfe. He muft underftand 
what he reads before’ he can make it comprehended by 
others ; and it is not enough to be poffefled of general fen- 
fibility, if not particularly energetic in the language we 
fpeak. Let him begin therefore by thoroughly underitand- 
ing the chara¢ter of the melody which he has to execute, its 
expreffion of the words, the diftinétion of its phrafes, the 
aecent which -it has in itfelf, that which it requires in the 
voice of the finger, the energy. which the compofer has 
given to the poet, and that which in his turn he can give to 
the compofer. Let him refign his whole powers, then, to 
all the enthufiafm which thele confiderations fhall have in- 
{pired ; he fhould exprefs every thing as completely as if he 
were at once the poet, compofer, actor, and finger, and ~ 
he will then have all the animation which it as poffible for 
him to give to the work which he has to execute. 

In this manner he will naturally embellifh with tafte and 
delicacy airs that are only elegant and graceful ;_with fpirit 
and fire, fuch as are animated and gay; with fighs, the 
tender.and pathetic ; and with all the agitation of forte and 
piano, fuch as are expreffive of rage and fury. Whenever 
the mufical and oraterical accents are united (as in arie par- 
lanti), wherever the time fhall be itrongly marked, and ferve 
as a guide to the accents of the melody ; wherever the ac- 
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companiment and the voice fhall fo agree’ in their effects as 
to, form only one melody, and the hearer, deceived, wholly 
attributes to the voice the paflages which the orcheftra em- 
bellifhes ; and, finally, wherever fober ornaments, judicioufly 
applied, manifeft the abilities and facility of the finger, 
without diiguifing and injuring the’ melody, the expreffion 
will be fweet, agreeable, and animated ; the ear will be de- 
lighted, and the heart affefted ; nature and art will at once 
concur in pleafing the hearer, and there will reign fuch a 
coincidence between the words and the mulfic, that the whole 
will feem to proceed from one delicious language, which can 
fay every thing, and always pleafe. 

This is more a diflertation than an article of a diétionary, 
but thefe are the fentiments of the citizen of Geneva, to 
moft of which in mufic we readily fubfcribe, as he is ever 
more reafonable and confiftent in {peaking of that art than 
on any other fubje&t. His views concerning dramatic mufic 
are always fo ingenious, elevated, and refined, that we can- 
not refift tranflating him. Though we fear that the French, 
with all their prefent rage for Italian mufic and Italian ex. 
preffion, will not adopt them ; and the Italians themfelves, 
in their moft happy moments of conception, have been fuc- 
eefsful from infliné and enthufiafm, more than precepts or 
refleGiion. 

Expression, in Oratory, denotes the manner of delivering 
Or conveying one man’s ideas to another. Accordingly it 
denotes that felicity of difcriminative energy in the reader, 
fpeaker, or reciter, by which the charaGteriltic beauties’ or 
peculiarities, whether of language, fentiment, or paffion, 
in a compofition or oration, are foreibly and happily illuf- 
trated, and the various fhades and tranfitions of ftyle, figni- 
fication, feeling, and allufion, in fuch compofition or oration, 
are diftin&tly and interefting!y marked.. Expreffion in this, 
as in every other art, is one of the chief conftituents of 
excellence ; and contradiftinguifhes the elocutionift of tafte 
and genius, from the mere mechanical reader or declaimer. 
It depends chiefly upon that quicknefs and vitality of per- 
ception which may be regarded, in fome degree, as an ori- 
ginal gift of nature, and on that prompt and perfeQ fym- 
pathy between the perceptive faculty and the executive 
organs, which it is the higheft glory of art and praétical 
exercife to produce. 

Expression is more particularly ufed for the elocution, 
di€tion, and choice of words in a difcourfe. See Erocu- 
TION. ; 

it is not enough that a poet or orator have fine thoughts, 
he muft likewife have a happy expreffion, Defeéts in the 
expreffion ordinarily arife from defe&ts in the imagination; 
abundance of the beauties of the ancient writers are an- 
nexed either to expreffions which are peculiar to their lan- 
guage, or to relations, which, not being fo familiar to us 
as to therh, du not give us the fame pleafure. 

Expression, diverfifying of, in Rhetoric. See Diver- 
SIFYING. 
Expression, in Painting, principally confifls in the re- 

prefentation of thofe attitudes of the body, and variations of 
the countenance of men, which always accompany and de- 
note the immediate influence of the paffions of their minds. 
Befides this more important ufe of the word, it is ufed in 
painting to fignify the reprefentation of any object by a 
mode of execution agreeable to its nature, its character, and 
the fituation it holds in the work. When wrought with 
jutt fenfe and ree in thefe refpects, it is {aid to be 
well exprefed. We will firft confider it in the former and 
more ufeful fenfe. 
The paffions which influence the conduét of men have 

each-a general character of expreflion, by look or geiture, 

attached to them in the whole race of mankind ; and they 
are alfo marked in individuals by peculiarities, arifing from 
the temperament and conftitutional habits with which each 
of them is endowed by nature. 

Tofeize and reprefent with energy thefe charaGteriftics 
of the paflions of the mind, and accompany their reprefenta- 
tion without diminifhing its force, with the varieties appro- 
priate to the individual perfonages introduced into a picture, 
is the effence, the foul of art.. The flighteft fetch poffef- 
fing this quality, acquires an intercit uninfpired by, and 
far above, that excited by the mofl highly and excellently 
wrought pictures which are void of it. 

Very few painters, amongft the immenfe numbers of thofe 
who lay claim to the name, have been happy enough to ob- 
tain a fuper-eminent degree of expreffion in their works; in- 
deed it is a taflx of extreme difficulty to overcome, requiring 
the foundeft fenfe to felect the knowledge of it, and the 
greateft ability in art to reprefent it when underflood. The 
man who aims at~ it, befides being an ever active obferver, 
fhould poffefs great fufceptibility of mind to enter into the 
feelings of others, and thus draw, as it were, from bimfelf ; 
yet that fufceptibility fhould be under the regulation 
of found difcernment, and cool difpaffionate judgment, to 
enable him to difcriminate the fictitious reprefentations of 
paffion, from thofe natural unartificial ations, -and ‘looks, 
diGtated by, and arifing from, genuine feeling: and in his 
continued obferyations upon the aétions and afpeéts of men 
under their influence, he fhould be careful to feparate thofe 
points which identify a peculiar paffion, and diftinguifh it © 
from others that are nearly allied to it. 

Artifts endowed with very confiderable talents have 
failed in two different ways in their endeavours to embellifh 
their works with this valuable quality. Some, by an over- 
anxious defire to give ftrength and energy to their expref- 
fions, have carried them into artifice and bombaft: others, * 
on the contrary, wifhing to unite the beautiful with the 
pathetic, have only rendered their works infipid and unin- 
terefting in expreflion; and it appears that he who is 
obliged to labour to produce it, who does not work from 
a clear comprehenfion ef the charaéteriftic lines of an ex- 
preffion in its fimpleft and moft undifguifed fhape, can never 
effeét the reprefentation of it'to any degree of perfettion, 
and the beholder of his works will ftill leave them unim- 
prefled with any portion of the fénfation the real paffion 
is calculated to produce; the only true teft of the value of * 
works of art,-as far as relates to expreflion. 

« By tedious toil no paflions are exprett, 
He who conceives them ftrongeft paints them beft.”” 

The power of rendering, or producing expreffion in 
painting, is, next to grace and elegance, the leaft communi- 
cable talent of thofe requifite to form a perfe@ painter. 
He who attempts to obtain it, if not ‘originally gifted by 
the great Author of nature with a peculiar propenfity to 
obferve and imbibe the leading features which conttitute its 
excellencies, follows a phantom that will for ever elude his 
grafp. If, however, he happily poffeffes that inclination, 
he may obtain fome afliftance in his. purfuit of it from the 
works of others, which will fhorten his labour; but will 
not lead him to the ultimate point of his defire; to that, the 
ftudy of nature can alone effectively induce. 

We allude to fome general rules given by artifts who have 
communicated the refult of obfervations made in their en- - 
deayours to obtain an under{tanding of the expreffion of the - 
paflions of the mind, in the countenanc>s and aétions.of 
men; and they are by fome, whofe names authorize reliance 
upon their obfervations, particularly’ Lionardo da Vinci, 
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Trattata dela Pittura, and Le Brun’s Paffions, They have 
pointed out and illuftrated thofe aGions of the couutenance 
and figure which moft itrongly defignate the reigning influ- 
ehce of particular paffions. . 

Vhefe rules, however, go only a fhort way in a general 
view of the fubje&t; much lefs do they comprize what is 
requifite, when the multitudinous varieties of expreffion 
in the almoft infinitely varying eountenances and habits of 
men of all degrees are taken into confideration. How, in- 
deed, can it be poffible to direct the meaus of obtaining with 
certainty that which is in itfelf fo infinitely divifible, as the 
courfe of the feelings and dictates of the ungovernable heart 
of man, and his correfponding ations and turns of feature? 

It is in having afcertained and eftablithed the features of 
the more ftrong and leading paflions, that thefe general 
rules are found ufeful. We learn from them, that the in- 
fluence of exceflive joy or laughter draws all the features 
of the face upwards; that grief reveyfes that order, and 
draws them downwards. Violent anger diltorts them, and 
enlarges their appearance, particularly the eyes and noitrils ; 
and the action of the body is violeat, with quick and fhort 
motions. Defire enforces an eager advancing a€tion towards 
its object, and the eyes and mouth are fomewhat expanded. 
Acute pain is generally exprefled by a mouth fomewhat 
opened and drawn back, the eyes raifed, and partly covered 
‘by the upper eye-lid; and the eye-brows drawn clofely 
together, wrinkling the forehead. Fear is denoted by ex- 
panded eyes and mouth, the eye fixed upon the exciting 
caufe, the hair elevated and thickened, the colour livid, and 
the figure drawn back as if attempting to retire from the 
obje& which caufes the alarm. The effects of the fen- 
fation of fcorn or hatred on the figure and countenance 
are marked by the mouth being clofed firmly, and the lips 
drawn down at the corners; whilft the elevation of the nof- 
tril caufes the middle of the upper lip to rife; the forehead 
is ftrongly preffed, und the brow falls over the eyes, which 
exprefs the paffion beft when they are turned fideways, 
towards the object, with the body inverted from it. Awe, 
or veneration, produces a general inclination of the body, 
and the head {till more fo, towards the objet exciting it. 
“Under one or other of thefe paflions and expreffions all 

the feelings of our minds are more or lefs ranged; and of 
courfe will participate more or lefs of the indications of 
them, according to the excitation they meet with: therefore, 
fo far the general rules will be of ufe in their reprefentation. 
But mankind, from their various modes of education, their 
habits, and manners, accompany thefe fenfations, when ex- 
cited in them, by peculiarities which it is of the utmoft im- 
portance to the painter juftly to difcriminate, and be careful 
not to give that action to one, which, in propriety, belongs 
to another; not to attach the vulgar action of an uncul- 
tivated clown, to the dignified charaGer of a man of rank 
and liberal education. 

Befides remarking the expreffive charaCters of the ftronger 
paffions, great attention is requifite to be paid to the phy- 
fiognornical expreflion of the countenance, and of the figure 
(if ene may fo fpeak); the influence of which is daily felt 
and acknowledged. ‘Though our information upon that 
fubje& is much thwarted by the effect of education and 
refleGtion, yet its bafis is juft and firmly fixed, as every 
day’s experience proves, Perfons whofe features and ge- 
neral forms correfpond, are found to be correfpondent alfo 
tn charagter; that is, in their natural propenfities: one of 
two, thus fimilarly formed, may have cultivated his mind 
more than the other, and education and fociety may have 
taught him to mafk or difguife his inclinations; but nature 
is fil} true to herfelf, andthe fame general difpofition re- 

mains, Nay, it goes ftillfurther; young perfons not natu, 
rally addiéted to vice, being drawn by accident or early af- 
fociation to continue in the praétice of indulgence, acquire, 
in procefs of time, a change of feature and expreffion, in 
great meafure fimilar to that form ufually indicative of the 
vice or paffion indulged in, where it is implanted by nature. 

In this, therefore, we have a ground of pier which 
is well worthy, indeed very neceffary, to be carefully at- 
tended to by thofe who aim at perfection in the art of 
painting. They ought to make themfelves acquainted with 
the forms that belong to the peculiar inclinations and dif- 
ferent degrees of capacity of mind in the perfons they chufe 
to bring forward in their works, of whatever clafs they may 
be. They fhould not put into the face of a man of mild cha- 
rater any of the features indicative of warm paflions; in 
fuch an one the eye fhould not have an eager look; the 
noftrils fhould not be large, or inflated; all the lines 
fhould be fmooth, and have little variation of form. And, 
on the contrary, when the figure of one whofe difpofition is 
naturally hot and impetuous is introduced, he fhould not 
have a {mooth ftraight forehead; which is indicative of 
mildnefs and fuavity ; his nofe fhould not be ftraight ; nor 
his mouth gently undulating, of a mild pleafing charaéter ; 
thaugh he may not be in the aé of exerting his natural im- 
petuolity of character, yet he fhould have the appearance of 
one who would be ezfily roufed to that feeling and expreffion. 
A man of great fenfe and intelleét fhould not be reprefented 
with the features that chara¢terize imbecility ; nor the weak, 
and undecided charater, have the forms denoting fenfe and 
intelle&ual power ; and it fhould be conftantly remembered, 
that though every paffion, every fentiment of the mind, has 
its peculiar expreffion ; every particular perfon has his pe- 
culiar mode of expreffing it. 

Iu reprefentations of the paffions, tis not form alone 
which is required to perfeét the work : though that indeed 
yields a very {trong impreffion of it, yet its effeét is greatly 
heightened when a proper tone of colourisfuperadded. By 
colour we judge of health or ficknefs, of youth andage, as 
well as by form: The fallow hue of melancholy is pro- 
verbial. It is well known how anger afteéts the hue of the 
countenance ; in fome it produces a violent flufh of blood, 
and confequent rednefs of colour, even almoft to blacknefs : 
in others a pallid hue denotes it, or @ change from one to 
the other rapidly fucceeding. The malignant paffions are 
generally accompanied in their expreffions by a pallid tone 
of colour: and the more noble fentiments by the reverfe. 
A man performing a benevolent aétion feels a degree of fa- 
tisfaction which affe@ts his countenance ; his eyes exhibit 
his fentiments by their livelinefs, and his mouth by its gentle 
curves at the corners, whilft his cheeks bear (what is per- 
fetly underftood fo as to be admitted a common phrafe} 
the cheerful glow of humanity ftampt on them. Clearnefs 
of complexion, and colour in the cheeks, indicate youth and 
health; fallownefs, and the lofs of the ruddy hue of colour, 
ficknefs and age. The inhabitants of the tewn, and of the 
country, exhibit the fame diftinétions ; as alfo the ftudious 
man and the fportfman. Independent of the individual hue 
of the charaéter reprefented, one general tone over the 
whole piéture fhould prevail, correfpondent to the fubje&. 
Thus, if it be one of a grave caft, the tone of colours fhould 
be low, yet rich; and though harmonious not monotonous. 
If, on the contrary, the jubje&t is gay, the hues of the 
colouring fhould be bright and cheerful, and greatly diver. 
fified ; and every part of the pifture fhould affilt in exprefl. 
ing the nature of the fubje@ chofen for reprefentation, 

It is attention to this point which gives to painting its 
real value, its intrinfic worth; and feparates it from the 
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more vulgar or merely mechanical arts. Hence it becomes 
of moral utility, and its power is not furpaffed by the poetic, 
or other effufions of che pen, in the force and vivacity of the 
impreflions it is calculated to produce. Of this there are 
many notices given to us in hiftory. Alexander is faid to 
have trembled and grown pale on feeing a picture of Pala- 
medes betrayed to death by his friends; it bringing to mind 
the remembrance of his treachery to Arittonicus. It is alfo 
related of an Athenian courtezan, that in the midit of a 
riotous banquet, calling her eye on the portrait of a philo- 
fopher marked with the happy charaéter of virtue and tem- 
perance ; fhe was ftruck with fo lively an image of her own 
unworthinefs, that fhe initantly went home and became 
‘an example of temperance. In both thefe cafes, to the truth 
of the expreffion mutt be afcribed the force with which the 
pictures wrought upon the obfervers; and produced the 
powerful impulfe related. ay 

It appears, indeed, to have been the principal objet of 
attention with the zncient Greeks, and very naturally fo ; for 
in the beginning of an art, before any rules for regulating 
its efforts were adopted the artifl’s attention mult of courfe 
have been folely direGed to relating his {tory ; and whatever 
affifted in effecting that, was prefled into the fervice.  Firft 
of all, we are told, the cfforts were fo rude it was neceflary to 
explain them : afterwards labels were placed as iffuing from 
the mouths of figures ; and other means of giving the ideas, 
fuppofed to occupy their minds, were adopted, till at laft 
the artifts arrived at the perfeCtion of imitations of nature ; 
and by giving their figures the aétions and expreffions ap- 
propriate to their fituations, caufed them to tell their own 
ftory, and imprefs all its intereft on the beholders, without 
any extraneous aid. Unhappily, excepting the few pictures 
found at Herculaneum, and thofe are of a trivial kind, we 
have none of their works in this art to judge of the degree 
of perfeGtion they arrived at in this mott importent point of 
it; but we have the teftimony of many, authors, fome of 
whom fpeak as eye-witnefles, by whom we are led to believe, 
on convincing grounds, that their beft pictures were Full 
fraught «vith this beft of good qualities; and there is no 
reafon to doubt the truth of the report, when we fee the 
feulpture of the fame period which remains to us, fo rich in 
poffeffion of it. ey 

In their ftatues, which were principally cf gods, a great 
degree of minutiz of expreffion does not appear to have 
been the object of their attention, as far as relates to the 
affions, the reprefentation of which they feem properly to 

fave regarded as degrading to the dignity of a divinity. A 
calm unruffed ftate of mind appears in their counte- 
nances, and governs their looks and-aétions, but each has its 
appropriate character. What can be more dignified and 
majeftic than the countenance of the Jupiter? Yet the line 
which its air, partaking fomewhat of feverity, infpires, is 
fo blended with mildnefs, that it produces implicit confidence 
aud veneration. ‘Che Apollo Belvedere iias alfo the dignity 
of the godhead fhining in it; but lefs impofing and over- 
powering, of a milder character, and the expreffion of his 
figure and aétion is perfe&; no one doubts the intent of it 
for an inftant ; and this jutt difcernment, and imprefs of 
charaéter, ran through the whole clafs of ftatues of the 
rimary deities of the Greeks. ‘The Venus, the Bacchus, 

the Hercules, &c. have each their diftinctive line of charac- 
ter without paffion, whofe influence ‘they are fuppofed to 
be exalted above, whilft in the lower orders, the fauns and 

nymphs, and rural deities, ave no lefs properly marked with 

BeeaBeritic features and aétions. In the figure of Lao- 

coon deftroyed with his fons by ferpents, the authors (who 
were'three) have exhibited a-moft powerful extent of feel- 
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ing and power in expreffion, veins di almoft unrivalled in 
fubfequent preductions ; the agony o pain and diitrefs of 
mind are fpread over the kp work which chills the be- 
holder with horror. 

Correfpondent with this powerful effe& is that related of 
and attributed to their piétures. Pliny fays of Ariftides, 
that he infufed into his piétures all the paffions of the 
fouk”? It is faid, “ that Parrhafius, in his piture of Phi- 
loctetes, had renewed the pains of the hero, as feen in his 
parched deep funk eyes, and the tears which flowed from 
them ;”” (Anthol. lib. 4.) ard the epigrammatilt concludes 
with a handfome compliment to the painter, blaming him 
“for not allowing the fufferings of Philoétetes to end with 
his life.’ Philoftratus, Vita Apollonii. cap. 10. - fays, 
{peaking of the Ajax of Timotheus, “* we cannot do juf- 
tice to the pi@ture where Ajax is reprefented diftraéted, 
unlefs we previoufly form in our minds the image of 
his condition. The picture of « Medea contemplating 
the Murder of her Children,’’ by the fame painter, was 
the fubje& of numerous épigrams (Anthologia); fo that 
it mu{t have been very powerful to excite fo much emula- 
tion among the wits to celebrate it. It was faid to repre- 
fent in her face, fury mixed with pity of the innocence of 

-her children, who were reprefented {miling at the dagger 
in her hand. Ovid fays, * her crime was confefled in her 
eyes.”” Plutarch fays of Lyfippus the painter, that he was 
ingenious as well as fublime; that from the flight inclina- 
tion of the neck natural to Alexander, he iavented a fubiime 
expreffion; making him look up to the heavens with maaly 
boldnefs, and commanding majefly. ‘Lhe fame author (in 
Timoleon) praifes the paintings of Nicomachus « for 
their juft expreffion,”’ comparing them * to the poetry of 
Homer in grace and facility :”? and Apelles in this point 
affirmed himfelf fuperior to other palaters, though inferior ia 
fome others of lefs importance. It is needlefs to repeat the 
well known ftory of ‘Timanthe’s pi€ture of the Sacrifice of 
Iphigenia, and of his artifice in hiding the face of the father, 
having exhaufted the force of expreffion in the beholders; 
commendations and imitations of it are met with every where ; 
and of his ingenious contrivance to convey an idea of the 
immenfe fize of a Cyclops, by drawing fome Satyrs mea- 
furing his figure with a thyrfus; and Pliny remarks of 
him on this oceafion, that ‘ia all his works there is more 
underftood than is marked, and thoush his execution be 
matterly, yet his ideas exceed it.’ 

Whatever allowance be mace for the zeal and flrength of 
terms with which perfons at all times deferibe thole things, 
than which they are unacquainted with any thing better, 
and which muft have been the cafe in the early periods of 
art, the writers not being fo learned in it as the painters 
who made it their continual ftudy 3 yet we cannot refufe 
belies to a wenderfil extent of power in rendering expref- 
fion among the Greek painters, accompanied, as (it has heen 
before obferved) thefe defer:ptious of it are, by the actual 
effe& in feulpture. It is more altonifhing that it fhould 
ever have been loit fight of; yet that was the cafe, and on 
the revival of the art of painting the old origiaal futile 
means of labels, &c. were had reconrfe to, till the gradual 
advance af learning and propriety of fentiment again rcftored 
it in the 15th century to the juf imitation of the impref- 
fiens of nature. Maflaccio was amoug the firlt who thus 
advanced it, but it was Lionardo da Vinei who {iif 
perfected its claim to iatere& over the mind, though, pets 
haps, in none of his works fo completcly-as in his x pres 
fentation of the Laft Supper, painted on the walls of the 
refeGtory of the Dorsinican convent at Milan, where it fhone 
for a period, unrivalled in truth agd vigour of expreffion. 
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It reprefents the moment wherein our Saviour has juft faid 
to his difciples * One of you fhall betray me”? Each figure 
has intelligence beaming from it ; each individual exhibits a 
full report of what paffes within his bofom. How tran- 
quilly, yet how fully does our Lord difclofe this forerunner 
of his approaching miferies, that one of thofe whom he had 
loved and cherifhed fhould become treacherous, and turn 
his bounty to his ruin ; and with what propriety is he thus 
reprefented tra:quil, yet dignified! fo confiftent with his 
high charaéter and office! With what eagernefs does the 
impetuous Peter apply to the weli defignated meek and 
humble John, to learn the name of the culprit that would 
betray fo good a mafter! while that confcious culprit, 
hearing the requeft, ftarts backward with alarm, fearing 
the confequences of fuch a difclofure. Thefe are repre- 
fentations fo powerful, that it needs but the regard of a 
moment to comprehend all faid, and to be faid, to complete 
the whole intereft of the ftory. The timid hefitating 
Thomas, at a {mall diftance from Peter, preffes his hand on 
the other’s fhoulder, to urge him to make the requeft his 
own timidity prevents him from doing himfelf. The next 
of the apoitles, whofe peculiarities hiftory hath net fo fully 
recorded, are reprefented in great variety of aétions and 
expreflions correfponding with, and juftly o-iginating in, 
the incredible circumftance juft announced to them, One, 
with his hands preffed on his bofom, rifing, afferts his inno- 
cence ; another ftarts with furprife, and, in the pious con- 
{cioufnefs of finful weaknefs, feems to demand ‘ Lord, is 
it 12”? Onecalmly, yet earneftly, liftens to the refult of the 
queftion urged by Peter: others, in contraft with him, feem 
to argue together if it be poffible fuch iniquity could dwell 
with man, and in fo doing declare their own innocence. 
Anxiety is depiéted as difturbing every breaft, yet the pe- 
culiarities of each are preferved with the moft juft diferi- 
mination ; and all appear fo impreffed with nature, that 
while it is recognized as the offspring of that great man’s 
genius, the mere imagination of his mind, it has the appear- 
ance of a portrait of the aétual fcene. It is now unfortu- 
nately much injured by time and cleaning, being painted in 
eil, and not, therefore, adhering to the wall fo perfeétly as 
frefco. 

To become able to produce a work of this furprifin 
power in expreflion, Lionardo fays of himfelf, that he lot 
hO opportunity which the occafions of life afforded him, 
of ftoring up remarks upon the nature of its a€tion in men. 
He paid much attention to anatomy, and is faid to have 
attended executions, not only to watch the looks and 
ations of the fufferers, but alfo to obferve how the different 
perfons compofing the crouds of {pe€tators were affected. 
The common occurrences of life are every day affording 
the attentive and ingenious artift leffons on this hcad ; and 
he will fucceed, accordingly as he is intelligent and ative 
in obfervation of them; or if he negle&s to improve his 
mind by them, is inattentive and unfeeling to them, he 
can never become equal to the tafk of reprefenting them. 

Michael Angelo was alfo a powerful promoter of this 
high quality in works of art, but his expreffion is of a 
grand and more myftic nature than Lionardo’s, and it is 
Raffaelle alone that has approached in his own way the 
fuperior excellencies of the work we have above defcribed. 
« We ftand in awe of Michael Angelo,” fays M. Fufeli, 
«while we embrace Raffaelle, and follow him wherever he 
leads us.”” He has not fucceeded well where he has at- 
tempted the fublime. His gods are not even heroes, and 
his heroes are common vulgar men, except in a few inftances; 
but where tendernefs, and the amiable qualities of human 
mature have been his fubjeGt, he is not behind his great 

forerunner. Nor in the relation of his ftory is he ever dee 
ficient; fometimes, indeed, as has been obferyed on the 
Cartoon of Ananias ftruck dead, under the word Enercy, 
in Painting, he combines .the paft events on which it de- 
pends, and the future, to which it leads. His Cartoons of 
“ St. Paul preaching at Atheus ;’? the * Healing the Lame 
Man at Lyftra;’? « Elymas {truck blind,” are inftinét with 
feeling and expreffion: they are but flightly finifhed, and 
lack the extreme perfeétion of Lionardo’s work ; however, 
from the high degree of charaéier to which Raffaelle has 
carried fome of his heads, in his piéture of the “ Transfigu- 
ration,’’ ’tis fair to fuppofe he could have perfeéted thefe, if 
the nature ofthe works (being only examples for tapeftry) 
had required it. In comparing the reputation of Raffaelle 
to Lionardo da Vinci in this refpect, it fhould not be 
forgot that he was only 36 years old when he died, and 
the latter was 49 or 50 when he painted the aftonith- 
ing work of the “ Laft Supper.’? Had Raffaele lived 
to an advanced age, it is probable he would have fur- 
pafled even him. The fimplicity and fullnefs with which 
he defcribes, or effe&ts, the relation of his fubjeGt, is beau- 
tifully inftanced in the Cartoons of “ St. Paul and Barna- 
bas healing the laine Man at Lyftra,’”? and the confequent 
adoration paid tothem. The apoftles are raifed upon fome 
{teps above the croud, and thus diftinguifhed, as well as by 
the attention of all being direéted to them. The reflored 
cripple is known from the reit, by his eager demonftrations 
of gratitude and adoration; by his united and uplifted 
hands and animated looks, addreffed to his reftorers, and by 
the crutches now become ufelefs, and fallen at his feet to 
the ground. Anaged man bending forwards, lifts with 
one hand the garments of the healed man, to view the 
limb now become perfe&t, and fimply by the uplifting of 
the other, expreffes his admiration of the cure fo miracu- 
loufly effeted. It is the fimplicity of the means Raffaelle 
ufes, which gives fo much the appearance of nature to his 
expreffions: no one, on feeing the works, doubts but that 
he fhould have employed the fame means; the art is loft 
fight of. The effet of the pi€tures of Raffaelle, in point of 
expreflion, on the artift who obferves them, is much the 
fame as Garrick’s a€ting the character of aclown is faid to 
have had upon a countryman, who completely loft fight 
of the aétor, and criticifed only the fentiments, in which, 
by the by, he complimented the author alfo, by ating that 
he fhould have done the fame himfelf. Yet it is a fa, that 
no point in art is fo difficult to attain as this true fimplicity 
of character with effe&. Perhaps the moft beautiful piece 
of expreffion in painting known to the world, is Raffaelle’s 
head of the Madonna della Sedia, now in Paris. The fweet- 
nefs of fentiment conveyed by the mouth is completely un- 
defcribable: no pi€ture has been fo frequently copied, none 
fo rarely imitated. 

Titian has frequently fucceeded in rendering expreffion in 
his works, though it is not his general charaGteriltic. His | 
picture of St. Peter Martyr, before alluded to, (fee Execu- 
TION, in Painting,) is almoft perfe& in this, as well as ia 
mott other points. Indeed, when taken in the whole, we 
cannot help confidering this as the moft perfe& pi&ure in the 
world ; poffeffing more of every good quality than any other 
we are acquainted with. It has ftrongly the charaéter of 
expreflion, both in form, and correfpondent tone of colour. 
No man of feeling regards it, but with an inftantaneous fenti- 
ment of ferioufnefs ; fomewhat, indeed, of horror is infpired 
by the firft view of it ; particularly by the figure of the monk 
who is running away, and who eyes the proffered palm of 
martyrdom itfelf withhorror. In dire& oppofition to him 
is the figure of the faint ; who, fuffering under the power of 
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the affaffin, (in whofe perfon nought but the fertiment of 
brutality prevails, ) turns his eyes towards the angels defcend- 
ing with the palm and crown, and hails the vifion of future 
lory, The hue of the picture, we have faid, is ferious, and 

itis alfo rich and deep in colour; ’tis the effect of that hue 
which prevails at twilight, and is moft judicioufly chofen as 
fuitable to the affecting nature of the fubject, Raffaelle has 
employed it in his portrait of Leo X, with the cardi- 
nals Rofliand Medici attending him. Here the fubjeét was 
grand, andits effect is increafed by the deep and ferious tone 
of the colouring. 

- Pouffin has, in feveral inftances, been very happy in the ex- 
preflion of his fubjeé&t. One of his pictures we will mention 
asa very excellent model of it; ’tisthe Judgment of Solomon, 
a picture bad in its colour, in its compofition, and execution, 
but fraught with the quality we are now confidering. The 
king is feated upon his throne, furrounded’ by his attendants, 
and has jutt given the command to divide the living child. A 
foldier is proceeding to execute the order, and this gives oc- 
calion to the admirable difplay of diverfity of feeling in the 
by-ftanders, Anold man feems coolly to reafon with him- 
felf if the king can intend the performance of fo cruel a fen- 
tence. Another looks earneftly forward with the vacuity of 
afpe&t fo commonly produced by furprife. A woman turns 
away her head to avoid the fight, and her child clings to her 
fide alarmed. A foldier regards the {cene with a countenance 
fraught with pity, another turns from it with difguft. 
Whilit the wicked, abandoned woman, who had flain her 
own child, feeks the deftruGtion of her neighbour’s alfo ; 
the real mother implores, with anearneftnefs never to be too 
much adfnired, the prefervation of her child; rather willing 
to difown, than to fee it deftroyed. The expreflion of the 
action of the king is completely that of conviétion to whom 
the child belongs; he almoft feems to exclaim, now 
I fee the right, now I know to whom to give the 
award. Pouflin has alfo in this inftance added another 
ufleful indication of chara&ter in the attire of the woman, 
nolefs different in mind,than in habit. He has given to 

’ the vicious creature that negligence in drefs which is too often 
indicative of a general habit of idlenefs and negle@ ; whilk 
he has dreffed the other with decent care, and propriety. 

This great painter kas in another picture exhibited the 
force of colour in rendering expreffion, almoft independent of 
form : ’tisin his picture of the deluge; one of a feries of 
four pitures meant to reprefent the four feafons of the year, 
It is almoft entirely of one hue. The compofition confifts 
of little more than a large portion of {ky and water; the 
latter in the lower part of the picture falling in a cataract. 
In the diftance is the ark, fearcely difcernible through the 
thicknefs or dullnefs of vapour, through which the fun is 

with difficulty alfo feen, of a reddifi hue. In the loweft 
corner of the picture is a family, confifting of a man, his wife, 
and child, endeavouring to climb from a boat upon a rock, 
on which a ferpent glides along ; and a little farther towards 
the centre are feen the heads of a man and horfe juft fink- 
ing in the water. With thefe flight materials has Pouflin 
wrought a picture which is completely overpowering in its 
melancholy effe&. It is faid that Rouffeau would fit en- 
wrapt in filence over it for hours, gratified with the fenfa- 
tions it infpired, 

Another mafter, whofe attempts to render expreffions have 
been fometimes very fuccefsful, is Guido Rheni; but he fel- 
dom goes farther than the characters of faints in pious eja- 
culations, Magdalens in the moment of contrition, and 
Ecce Homos, Of the latter, there is one of fuper-excellent 
erfection, in the poffeffion of B. Wett, efq. a head only, 
a full of feeling ; furely ‘never was forrow like unto his 

forrow,” may be #8 juflly applied to the painting, as to the 
fufferings of the divine original, There is an ancient paint- 
ing of a Satyr’s head, now in the Barberini palace at Rome, 
which is eminently diftinguifhed by expreffion of charaéter. 

There are but few among the large mafs of the Italian and 
French painters who have fucceeded in their efforts (to any 
pre-eminent degree) in giving expreflion to their works in its 
more exalted fenfe. Ludovico Carrache, and Domenichino 
have fometimes effected it, but rarely, and Annibal Carrache 
ftill lefs frequently, notwith{tanding his immenfe power in 
execution. Among the Flemings, Jan Stein, and Of- 
tade, hold the principal places. The former particularly 
is exceedingly happy in charaéterizing the afpeéts and man- 
ners of that clas of men he undertook to paint, and he does 
it with great freedom andeafe. Oftade is more laboured in 
his manner, but perfect in his finifh in the confined fcale in 
which he exerted himfelf. Rubens has fometimes fucceeded 
toa high degree in this quality, but, in general, the expref- 
figns of his figures in ferious fubjeéts are too violent, and out- 
ftep the modefty of nature, In the gayer fcenes, where 
nymphs and fawns are fancifully indulgingtheir humours, his 
power is complete ; they live and breathe with all their native 
gaicty and animation ; and in expreffing the characters of 
beatts, either calm or enraged, not even Snyder has fur- 
paffed him. Vandyke rarely appears to have felt it in his 
hiftorical pi€tures ; but in fome of his portraits he is ex- 
tremely happy. His Cardinal Bentivoglio is a perfe& in- 
ftance of expreffion in this branch of art. His picture of 
lord Strafford and his fecretary at Wentworth-houfe, York- 
fhire, is another; but the idea is taken from Titian ; whofe 
portraits are matter-pieces of identical character and expref-- 
fion, and the prototype of Vandyke’s excellence. In this 
refpect, fir Jofhua Reynolds is no lefs happy than either of 
them; prints from whofe pictures are in fo many hands, and 
fo generally known, that itis needlefs to exemplify the af- 
fertion by further remark, yet we cannot decline mentioning 
the pi€ture of Mrs. Siddons in the character of the Tragie 
Mule, as a very happy inttance of his power. 

Rembrandt, though feldom happy in reprefenting the pwe 
rity of expreffion in his figures, yet fometimes effects it 5 
but his great charatteriftic is the truth with which he 
gives expreflion in the fecondary fenfe we have affixed to it, 
as regarding painting, ‘l’o imitate the peculiarities of nature 
was his delight. He {eized and exprefled, with the greateft 
truth, the moft extraordinary effects of the illumination of 
objects, and gave it its greateft poffible brilliancy and force. 
Ina different line, Netfcher and Metzu were highly {kilful 
in the exact expreflion of the nature of the objects they chofe 
to reprefent. Silks, furs, carpets, metals, &c. all are ex- 
prefled by them: with the greateft truth, and in a free, broad 
{tyle of execution, particularly by the former. Teniers, and 
in fhort almoft all the painters of the Dutch and Flemifb 
{chools, have exhibited great ability in expreffing the cha- 
racter of natural objects. But to this ftudy they facrificed 
attention to expreffion in its more elevated andufeful province, 

Not fo our inimitable Hogarth. Though he took the 
common fcenes of nature as his field of action ; and was not 
unfkilful in imitating the natural effect of objects ; yet with 
him this meaner talent was of fecortdary confideration. By 
his pencil he inculeates leffons of morality, and no lectures 
from the pulpit are more effeétually ftrong and convincing, 
than thofe conveyed by his pitures. Witnefs the Rake’s, 
and the Harlot’s Progrefs ; where the evils attendant on vice, 
and the bleffings which a courfe of virtue is calculated to 
roduce, are fo powerfully exemplified. With what force 

fad he fatirized pride and luxury in his Marriage-a-la-Mode ; 
bigotry, fuperftition, and folly, in many of his other works ! 
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and no one has ever exprefled identical charaéter more arene 
ly than he has, ‘The figure of the exhaufted rake in the brea 
falt-feene of the Marriage a-la-Mode, has never been fur- 
paffed in truth and force. We could enlarge with pleafure 
upon his value in this point of view, but content ourfelves 
with recommending his works with the excellent comments 
upon them by Mr. J. Ireland, to the perufal and obfervation 
of our readers ; and are proud to have fo excellent an exemplar 
of the value of expreffion in paisting as Hogarth, whofe 
talents were native, unindebted to foreign fchools, in praife 
of whom to conclude cur obfervations on this very import- 
ant point. 
EXPROBATION, Exprosartio, in Rhetoric, is the 

reproaching a perfon with ingratitude, and unmindfuluefs 
of fome particuiar benefit conferred upon him. 
EXPUGNATION, in Military Language, the taking 

of any place by aflault. 
EXPULSION, the a& of driving a man by force out 

of a city, community, or thie like. 
Expuusion is alfo ufed for the a of driving out a 

foreign body with violence from the place it was in. 
‘The uterus has the chief office in the expulfion of the 

foetus: if the expulfion of the foetus happen very foon af- 
ter conception, it is called a falfe birth. See DELIVERY, 

Foetus, and ~Lazour. 
EXPURGATION, in <dfroasmy, is ufed by fome 

authors for that ftate or ation of the fun, wherein, after 
having been eclipfed and hid by the interpofition of the 
moon, it begins to appear again. 

Later aftronomers call this emerfion, not expurgation. 
EXQUIMA, in Zoology, the name of a {pecies of mon- 

key common on the coat of Guinea, of which Ray enu- 
merates two or three varieties. See Sima. 
EXSIBIDANTES, in Antiquity, a kind of hiffers, 

who, in the theatre, and other public auditories, ufed to 
make a noife with their feet, and even fometimes beat the 
feats with battons. 
EXSICCATION, formed of ex and /iccus, dry, in 

Chemiflry, Pharmacy, &c. the a& of drying up or evapo- 
rating the moifture of athing. For this purpofe two me- 
thods are ufually employed: in one of which the humidity 
is evaporated by heat, and in the other it is imbibed or ab- 
forbed by fubftances adapted to the purpofe. Bodies com- 
bined with, or diffolved in a fluid, require the firft mode, 
and to fuch as are only fuperficially blended with it, the 
fecond mode is applicable. Vegetables are commonly ex- 
ficcated by the natural warmth of the air, though the af- 
fiftance of artificial heat is often very ufeful. By a mode- 
rate fire the more tender flowers may be foon dried with- 
out any confiderable lofs, either of their odour or lively 
colour, which would be injured, if not deftroyed, by a 
more flow exficcation in the air. Some plants, particularly 
thofe of the more acrid kind, lofe their virtues by this 
rocefs. : 
EXSORS Parricura. See Parricura. r 
EXSUCCATIO, a word ufed by fome Chirurgical 

Writers, to exprefs an enchymolis, or {uggillation. 
EXSUFFLATION, a ceremony obferved in baptifm, 

by which the candidate was fuppofed to renounce the d_vil, 
See Baptism. 
EXTACY, Eésaci, arapture, or removal of the mind 

eut of its natural ftate and fituation ; or a tranfport, 
whereby a perfon is hurried out of himfelf, and the office 
ef his fenfes is fufpended. See EnTHustasM. ~ 

Exracy, in Medicine. See Ecstasis. 
EXTANT, fomething that {till fubfifts, or is in being. 

“In is but part of the hiftory of Livy, of the writings of 

EX T 

Cicero, Cafar, &c. that are extant, the reft are lof. 
We ec nothing extant of Socrates, though he wrote a 
yeat deal, 
EXTEMPORANEOUS Prescriprion. See Pree 

SCRIPTION. 
Extemporaneous Playing, flights in Mufic, on a 

harpfichord, or piano forte, have many appellations; as 
toccata, toccatina, Jtal. prelude, capriccio, On the or- 
gan it is called a voluntary. 

There have been organifts, whofe abilities in un- 
ftudied effufions on their inttruments have almoft amounted 
to infpiration, fuch as Sebaitian Bach, Handel, March- 
and, Couperin, Kelway, Stanley, Worgan, and Keeble, 
feveral of whom played better mufic extempore, than they 
could write with meditation. 
EXTEND, in the Manege. 'To extend a horfe, is an 

exprefiion ufed by fome to import the fame with making 
a horfe go large. See Larce. 

Exrenp, in Military Language. When the files of a. 
line, or the divifions of a column, are to occupy a greater 
{pace of ground, they are faid to extend their front or line. 

Extenpb, in Law. See ExtTenprnc. 
EXTENDENDA Terra. See Terra. 
EXTENDI Factas, in Law, a writ of extent, where- 

by the value of lands is commanded to be made and le- 
yied, &c. Reg. Orig. See Extent. 
EXTENDING, in a Legal Senfe, fignifies the valuing 

of lands and tenements of one bound by ftatute, &c. and 
who hath forfeited his bond at fuch an indifferent rate, as 
that by the yearly rent the obligator may in time be fully 
paid his debt. See Exrenr. 
EXTENSION, in Philo/cphy, is one of the general and 

effential propertics of matter; the extenfion of a body 
being the quantity of {pace which the body occupies, the 
extremities of which limit, or circumfcribe, the matter of 
that body. It is otherwife called the magnitude, or fixe, 
or bulk of a body. 
A quantity of matter may be very fmall, or fo as to elude 

the perception of our fenfes, fuch as a particle of air, a 
particle of water, &c.; yet fome extenfion it muft have, 
and it is by the comparifon of this extenfion, that one 
body is faid to be larger than, equal to, or fmaller than, 
another body. The meafurement of a body confifts in the 
comparifon of the extenfion of that body with fome deter- 
minate extenfion, which is afflumed as a ftandard, fuch as 
an inch, a foot, a yard, a mile; hence it is faid, that a 
body is a foot long, or three inches long, &c. 

The extenfion of a body is meafured three different 
ways; or a body is faid to have length, breadth, and thick~ 
nefs. Thus an ordinary fheet of writing paper is about 
16 inches long, about 14 inches broad, and nearly one 
hundredth part of an inch thick. Either of thefe dimen- 
fions might be called the length, or the breadth, or the 
thicknefs; but, by general cuitom, the greateft extenfion 
is called the length, the next is called the breadth, and the 
fhorteft is called the thicknefs. The outfide of a body, 
its boundary, or that which lies contiguous to other bodies 
that are next to it, is called the furface of that body, and 
this furface has two dimenfions only, wiz. length and 
breadth ; but it has no thicknefs, for if it had, it would 
not be the outfide of the body; yet a furface by itfelf can- 
not exift. In mathematics, however, furfaces are men- 
tioned, and are reafened upon, abitraétly from matter. 
But in thefe cafes the furfaces exift in the imagination only, 
and even then our ideas have a reference to body, for our 
fenfes cannot perceive a furface without a body. ; 

As-a furface is the outfide or bouadary of a body, es K 
4 ; 



EXTENSION. 

Une is the boundary of a finite furface. Suppofe, for in- 
ftance, that a furface is divided into two parts, the com- 
mon boundary of the two parts is called a line; and this 
has one extenfion only, viz. it has length. f : 

The beginning, or the end of a line, or the interfeCtion 
of two lines which crofs each other, is called a poiat, and 
this has no dimenfions ; or, according to the mathematical 
definitior, a point is that which has no parts or magnitude. 
Thus, if you divide a line into two parts, the divifion or 
boundary between the two parts is a point. : 

Our fenfes are only capable of perceiving bodies which 
have three dimenfions ; or rather the furfaces of bodies, 
which furfaces have two dimenfions, but a furface cannot 
be reprefented nor perceived without a body, and of courfe 
neither a line nor a point can be perceived without a body. 
In the ftudy of geometry, and in a variety of other branches, 
furfaces, lines, and points are reprefented upon paper, or 
upon fomething elfe ; but in thofe cafes, the paper or that 
fomething elfe is the body whofe furface we perceive, and 
the furface of a particular figure is circumferibed, not by 
real lines, but by a narrow flip of furface, which is fuffiel- 
ent to direét our reafoning with refpect to the geometrical 
properties of lines and furfaces. Thus alfo when points 
are reprefented by themfelves, the marks are not real points, 
but very finall portions of the furface of a body. _ 

There is a cafe in which extenfion is often faid to be 
perceived without the exiftence of a body, and this is the 
extenfion between two bodies. Bunt, upon confidera- 
tion, it will eafily be comprehended, that we may per- 
ceive the two bodies, and that they are feparate from each 
other; but we cannot perceive any thing pofitive between 
them. So that in this cafe the word extenfion is ufed in 
a figurative manner, as if fome other body exilted between 
the two bodies. 

The particular extenfion, whether under the name of inch, 
foot, yard, metre, league, &c. with which other exten- 
fions are compared, or by which they are meafured, are 
eftablifhed only by the common confent or agreement of 
perfons of a certain nation, or profefiion, and are uted as 
ftandard meafures by them only. Hence, the meafures of 
different nations, though fometimes they have the fame 
name, do, however, differ confiderably from each other. 
Great endeavours have been made by divers ingenicus 
perfons, at different times, for the purpofe of determining 
an unalterable univerfal ftandard of meafures ; but thofe en- 
deavours, and the fucceffes with which they have been at- 
tended, will be found defcribed under the article Sranp- 
4xD of Mea/ures. altar 

Extenfion is ufually defcribed as confifting in the fitua- 
tion of parts beyond parts, with which fome authors cavil, 
maintaining, that we can conceive abfolute extenfion with- 
out any relation to parts. 

If a man confider the diftance between two bodies ab- 
ftra&tedly, and without any regard to bodies which may 
fill that interval, it is called fpace ; and when he confiders 
the diftance between the extremes of a folid body, it is 
called extenfion. 

Extenfion is frequently confounded with quantity and 
magnitude; and, for what we can perceive, without much 

harm, the thing fignified by them all appearing to be the 
fame; unlefs we admit a diftin€@tion made by fome authors, 
that the extenfion of a body is fomething more abfolute, 
and its quantity and magnitude more refpective, or imply- 

ing a nearer relation to much and little. See Quantity, 
AGNITUDE, Mass, and Marrer. 
The infinite divifibility of exteufion has been a famous 

quettion in all ages. It is not eafy to reconcile the doc- 

trine of mathematicians on this head with the tenets of fome 
philofophers. They who hold that all extenfion and 
magnitude are compounded of certain minima /enfibilia ; 
and that a line, for inftance, cannot increafe or decreafe, 
but by certain indivifible increments or decrements only, 
mutt, confiftently with themfelves, affirm, that all lines are 
commenfurable to each other, contrary to the tenth bock 
of Euclid, who demonttrates that the diagonal of a fquare 
is incommenturable to its fide. But if all lines were com- 
poled of certain indivifible elements, ‘it is plain one of thofe 
elements muft be the common meafure of the diagonal and 
the fide. This is a gordian knot which none of the philo- 
fophers have yet thought fit to untie. 

Bifhop Berkeley obferves, that the infinite divifibility 
of finite extenfion, though it is not exprefsly laid dows 
either as an axiom or theorem in the elements of geometry, 
yet is throughout the fame every where fuppofed, and 
thought to have fo infeparable and effential a connection 
with the principles and demonftrations in geometry, that 
mathematicians never admit it into doubt, or make the 

leaft queition of it. (See Divistpizity.) And as this 
notion is the fource from whence do {pring all thofe amufing 
geometrical paradoxes, which have fuch a direé: repug- 
nancy to the plain common fenfe of mankind, and are ad- 
mitted with fo much reluGtance into a mind not yet de- 
bauched by learning ; fo is it the principal occafion of ail 
that nice and extreme fubtility which renders the ftudy of 
mathematics fo difficult and tedious. Hence, fays he, if 
we can make it appear, that no finite extenfion contains in- 
numerable parts, or is infinitely divifible, ic follows, that 
we fhall at once clear the fcience of geometry from a great 
number of difficulties and contradi€tions which have ever 
been efteemed a reproach to human reafon, and withal 
make the attainment thereof a bufinefs of much lefs time 
and pains than it hitherto hath been. 

Every particular finite extenfion, which may poflibly be 
the objeét of our thought, is an idea exifting only in the 
mind, and confequently each part thereof matt be perceived. 
If therefore, fays this author, I cannot perceive innumerable 
parts in any infinite extenfion that I confider, it is certain 
they are not contained in it ; but it is evident, that I can- 
not diftinguifh innumerable parts in any particular line, 
furface or folid, which I either perceive by fenfe, or figure 
to myfelf in my mind; wherefore, I conclude they are not 
contained init, Nothing can be plainer to me than that the 
extenfions I have in view are no other than my own ideas ; 
and it is no lefs plain, that I cannot refolve any one of my 
ideas into an infinite number of other ideas ; that is, that 
they are not infinitely divifible. Uf by an infinite extenfion 
be meant fomething diftin@ from a finite idea, I declare I 
de not know what that is, and fo cannot affirm or deny an 
thing of it. But ifthe terms extenfion, parts, and the likey 
are taken in any fenfe conceivable ; that is, for ideas; then 
to fay a finite quantity or extenfion confifts of parts infinite 
in number, is fo manifeft a contradiétion, that‘every one at 
firft fight acknowledges it to be fo. New Theory of Vifion, 
§ 54,55. Analyft. § 31. 

On the other hand, it is obferved by an eminent mathe- 
matician, that geometricians are under no necefity of 
fuppofing that a finite quantity or extenfion confifts of parts 
influite in number, or that there are any more parts in a 
given magnitude than they can conceive or exprefs: it is 
fufficient that it may be conceived to be divided into a 
number of 
and this is all that is fappofed in {trict geometry concerning 
the divifibility of magnitude. 

fe equal to any given or propofed number 3’ 
l 

It is true, that the number’ 
of parts into which a given magnitude. may. be conceived ” 
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to be divided, is not to be fixed or limited, becaufe no given 
number is fo great but a greater than it may be conceived 
and affigned: but there is not therefore any neceffity for 
fuppofing that number infinite ; and if fome may haye drawn 
very abitrufe confequences from fuch fuppofitions, they are 
not to Le imputed to geometry, Geometricians are undir 
no neceflity of fuppofing a given magnitnde to be divided 
into an iufinite number of parts, or to be made up of infi- 
nitefimals ; neverthelefs, they cannot fo well avoid fuppof- 
ing it to be divided into a greater number of parts than may 
be diltinguifhed in it by fenfe in any particular determi- 
nate circumftance. But they find no difficulty in conceiy- 
ing this; and fuch a fuppofition does not appear to be re- 
pugnant to the common fenfe of mankind, but on the con- 
trary to be moit agreeable to it, and to be illuilrated by com- 
mon obfervation. It would feem very unaccountable not 
to allow them to conceive a given Jine, of an inch in length 
for example. viewed at the diflance of 10 feet, to be divided 
into more parts than are difcerned in it at that diftance; fince 
by bringing it nearer, a greater number of parts is actually 
perceived in it. Nor is it eafy to limit the number of parts 
that may be perceived in it when it is brought near to the 
eye, and is {een through a little hole ina thin plate? or, when 
by any other contrivance it is rendered diftin& at {mall dif- 
tances from the eye. If we conceive a given live that is 
the obje& of fight to be divided into more parts than we 
perceive in it, it would feem that no good reafon can be af- 
figned why we may not conceive tangible magnitude to be 
divided into more parts than are perceived init by the touch ; 
or a line of any kind to be divided into any given number 
of parts, whether fo many parts be actually diftinguifhed 
by fenfe, or not, In applying the reafonings and demon- 
itrations of geometricians on this fubjeé, it ought to be re- 
membered, that a furface is not confidered by them asa body 
of theleatt fenfible magnitude, but as the termination or boun- 
dary of a body ; a line is not confidered as a furface of the 
leaft fenfible breadth, but as the termination or limit of a 
furface; nor is a point confidered as the leaft fenfible line, 
or a moment as the leaft perceptible time; but a point asa 
termination of a line, anda moment as a termination of a 
limit of time. In this fenfe they conceive clearly what a 
furface, line, point, and a moment of time is; and the pof- 
tulata of Euclid being allowed and applied in this fenfe, 
the proofs by which it is flewn, that a given magnitude 
may be conccived to be divided into any given number of 
parts, appear fatisfaétory ; and if we avoid fuppofing the 
parts of a given magnitude to be infinitely {mall, or to be 
infinite in nymber, this feems to be all that the moft feru- 
pulous can require. See Maclaurin’s Treatife of Fluxions- 
art, 290, 291. 

Dr. Reid, in his ** Inquiry into the Human Mind, 
on the Principles of Common Senfe,’? endeavours to 
obviate the difficulties fuggeited by Berkeley, by oveiturn- 
ing the fyftem of ideas eftablifhed by Mr, Locke. Ac- 
cording to his theory, it is abfurd to deduce from fenfation 
the firft origin of our notions of external exiftence, of {pace, 
motion, and extenfion, and all the primary qualities of bodies ; 
they have, he fays, no refemblance to any fenfation, or to 
any operation of our minds, and therefore they cannot be 
ideas either of fenfation or refleGtien ; nor can he conceive 
how extenfion, or any image of extenfion, can be in an 
sunextended and indivifible fubje& like the human mind. 

Extension, in the Aacient Mufic, according to Ariftox- 
_ venus, was one of the four parts of the melopaia, which 

confifted in fuftaining certain founds longer than. their 
‘quantity flriGly required. We eall thefe binding-notes, 
and fometimes perhaps tempo rubato, See Compass, 
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Exrenston of Fradured Limbs, See Faacturrs 
EXTENSOR, in Anatomy, aname given to thofe mufeles 

which haye the ufe of extending or making ftraight thofe 
parts to which they are attached. 

Exrensor brevis digitorum pedis; .calcaneo-fus-pha- 
langettien commun, is a thin and flat mufcle, placed ou the 
fuperior or convex furface of the foot, Poffefling a fome- 
what quadrilateral figure behind, it divides into four flat 
tendons in front. It arifes from the upper and front part 
of the os calcis, and from the ligament which conneéts that 
bone to the altragalus. Thence its fibres are continued 
obliquely forwards and inwards, and divide into four fe- 
condary fafciculi, (of which the two .innermoft are the 
Jargeil,) giving origin te the fame number of tendons; which, 
in pafiug over the metatarfus, crofs thofe of the exten- 
for longus, and terminate in the toes, The firft, on the in- 
fide, is attached to the upper furface of the metatarfal ex- 
tremity of the firft phalanx of the great toe 2 the three fuc- 
ceeding tendons become intimately attached to the external 
edge of the correfponding tendons of the extenfor longus, 
and are conneéted at the firlt joints of the toes, as well as 
thofe of the latter mufcle, with the tendons of the lumbri- 
cales and interoffei. They extend over the fecond pha- 
langes, and are inferted in the third. 

Covered on its external furface by the tendons of the 
extenfor longus and peronens tertius, and by the aponeurotis 
of the back of the foot, this mufcle lies upon the anterior 
phalanx of the tarfus, upon the metatarfus, and the pha- 
langes. 

It extends and elevates all the phalanges of the toes, at 
the fame time turning them rather outwards, 

Extensores carpi radiales. See Carri. 
Exrensor carpi ulnaris, See Carri. 
Extensor communis digitorum manus ; epicondylo-fus- 

phalangettien commun; extenfive digital; a mufcle belong. 
ing to the fingers, fituated on the poiterior or dorfal furface 
of the fore-arm, hand, and fingers; elongated, fomewhat 
rounded and flefhy above, and divided into four tendons 
below. 

It arifes above, by means of a tendon common to it with 
the furrounding mufcles, from the external condyle of the 
humerus ; is connected internally to a tendineus partition, 
which feparates it fromthe extenfor of the little finger, 
externally to a fhorter feptum placed between it and the: 
extenfor carpi radialis brevior, and potteriorly to the fafeia 
of the forearm. The fibres, uniting together obliquely from 
thefe origins, form a mufcle, at firft thin, and aiterwards more 
confiderable, which is divided, towards the middle of the 
fore-arm, into four portions, united at firft by cellular fub- 
ftance, then feparating, and giving origin to the fame 
number of tendons. Thefe at firit are conneéted by a loofe 
cellular fubftance, pafs together with the tendom of the 
indicator under the annular ligament at the back of the 
wrift, and in a fuperficial groove of the radius, furrounded 
by a burfa mucofa, then diverge towards the fore fingers, and 
become completely flattened. They are often fpiit longi- 
tudinally, and are united to each other, at the back of the 
hand, by crofs flips of tendon and their aponeurofes. At 
the firlt joints of the fingers the broad thin tendons of.the 
extenfor commynis are joined, on either fide by the tendz- 
nous expanfions of the AS and interofiei, and com~ ' 
pletely cover the articulation. They divide, at their ex- 
tremities, into three portions, the middle of which are 
inferted in the fecond phalanges of the fore-fingers; while 
the lateral divifions, running along the fides of thefe pha- 
langes, are inferted clofe together into the third. 

This mufcle is covered by the aponeurofis of the foreé-arm, » 
2 the 



EXTENSOR. 
the annular ligament and fkin, It covers the fupinator 
radii brevis, the extenfors of the thumb and fore-finger, the 
carpus, metacarpus, interoflei mufcles, and potterior furface 
of the phalanges, 

‘Che annular ligament at the back of the fore-arm confifts 
of a broad, thin, and flat, but {trong fibrous expanfion, ex- 
tended from the outer part ef the carpal extremity of the 
vadius, over all the extenfor tendons at the back of the writ, 
and conneéted to the end of the ulna, and to the os pififor- 
me. It confines the tendons to the furface of the bones. 
Thofe of the common extenfor are furrounded, as they 
pafs under it, by a fynovial membrane, in which we may 
diftingnifh a cavity containing the membranes completely 
ifolated, and a fuperior and imferior cul de fac, where the 
membrane is refleéted over the tendons. The fynovial 
membranes of the firft joints of the fingers are clofely con- 
neéted to the tendons of the extenfor communis, where they 
pals over thofe joints. 

‘This mufcle extends the different joints of the fingers ; 
and afterwards, or if the fingers are bent by their flexors, it 
extends the wrift upon the fore-arm. 

Extensor indicts... See InpicaTor. 
Exrensor Jongus digitorum pedis ; peroneo-tibi-fus-pha- 

langettien commun ; grand extenfeur ; is a long, thin muf- 
cle, flattened laterally, and placed at the outer and anterior 
part of the leg, and upper part of the foot. It arifes above 
from the external tuberofity of the tibia, from a fmall apo- 
neurotic feptum which feparates it from the tibialis auticus, 
and from the anterior ligaments of the peroneo-tibial arti- 
culation ; behind from five or fix inches of the upper and 
anterior part of the fibula; before, at its upper part, from 
the aponeurofis of the leg; and externally, from a broad 
aponeurotic feptum, which feparates it from the two pe- 
ronei. The fuperior fibres defcend perpendicularly, the 
inferior ones more and more obliquely, to end in a common 
tendon at firft concealed in the fubitance, but, from the 
middle of the leg, occupying the anterior edge of the muf- 
cle. It divides into three or four portions, which pafs to- 
gether behind the annular ligament : below which part we 
always fee four feparate tendons diverging over the con- 
vexity of the foot, affuming a broad and flattened form, and 
croffing the direétion of the tendons of the extenfor brevis, 
in their paflage to the four fmaller toes. At the firft joints 
of the toes thefe tendons are connefed to thofe of the ex- 
tenfor brevis, and of the lumbricales and interoffei, as in 
the hand, and they have fimilar infertions to thofe of the 
extenfor communis digitorum, which fee. 

In the leg, this mufcle, on its inner furface, is feparated 
above by the anterior tibial veflels from the tibialis anti- 
cus; lower down it is contiguous, on the fame afpect, with 
the extenfor proprius hallucis: externally it is 12 conta& 
with the peronei; and the aponeurofis of the leg covers it 
onthe front. At the ankle it runs ina peculiar cavity of 
the ftrong tranfverfe annular ligament, which binds it firmly 
down in its place. Here the tendons are furrounded by a 
fynovial membrane. In the foot it is covered by the fkin, 
and covers the extenfor brevis and phalanges. 

This mufcle extends the toes, and afterwards bends 
the ankle joint. If the foot be fixed to the ground, it may 
either maintain the leg ereét upon the foot, or carry it for- 
wards. 

Extensor longus pollicis pedis ; or proprius ; perone- 
fus-phalanginien du pouce ; thin, elongated and flattened in 
its form, it lies on the infide of the preceding mufcle. It 
arifes from the inner and anterior part of the fibu- 
Ja, and neighbouring ee of the interoffeous ligament, 
for a {pace of five or fix inches, beginning about two inches 

below the upper end of the fibula, Its fibres pafs ob- 
liquely dowawards and forwards, parallel to each other, and 
joming a tendon which runs along their anterior edge, con- 
ftitute a fingle penniform mufele. The tendon goes behind 
the annular ligament, in a peculiar burfa mucofa, runs 
along the inner edge of the metatarfus, and pafling over 
the firlt, terminates in the fecond phalanx of the great toe. 
Sometimes a finall portion of its tendon is inferted in the 
firft phalanx. 

This mufcle is placed between the tibialis anticus, the 
anterior tibial veffels and nerves being however interpofed, 
and the extenfor longus digitorum. On the front it is co- 
vered by the aponeurofis of the leg, the annular ligament, 
and the integuments. , Its tendons lie on the lewer end of 
the tibia, the tarfus, metatarfus, and phalanges of the great 
toe, and is clofely conneéted to the fynovial membrane of 
the firft joint of that toe. 

Tt extends the two joints of the great toe, and aés upon 
the foot in the fame manner as the preceding mutcle. 

Extensor major pollicis. See Exrensores pollicis. 
ExTeEnsor minor pollicis. See Extensores pollicis. 
Extensor offs metacarpi pollicis. See EXTENSORES pols 

licts. 

Extensores follicis ; are three mufcles belonging to 
the three bones of the thumb. 

EXTENSOR primi internodii; extenfor offis metacarpi 
pollicis; abductor pollicis longus of Albinus; cubito-radi- 
fus-metacarpien du pouce ; grand abduéteur du pouce ; is 
a mufcle of an elongated, thin, and flattened form, fitu- 
ated obliquely on the back of the fore-arm. It arifes above 
from the ulna, below the fupinator radii brevis; from the 
interofleous lizament ; and from the radius juft below the 
infertion of the fupinator brevis. The flefhy fibres unite 
together from thefe origins to form a flattened fafciculus at 
firtt {mall, but afterwards larger, which croffes the fore-arm 
obliquely from above downwards, and from the radial to- 
wards the ulnar fide. ‘Towards the lower extremity of the 
radius it terminates in a tendon, which runs in a {mall groove 
on the outer fide of the carpal extremity of the bone. Here 
it is furrounded bya hollow burfa, common to it with the 
tendon of the next mufcle. It is inferted, generally by means 
of feveral more or lefs diftinét portions, into the radial fide 
of the carpal end of the firft phalanx of the thumb. One 
of thefe portions is often conneéted with the abductor pol- 
licis. 

It is covered, in its flefhy portion, by the extenfor carpi 
ulnaris, extenfor fecundi internodii, extenfor proprius auri- 
cularis, and communis digitorum ; and it covers the radius, 
ulna and interofleous ligament. Its tendon is covered by the 
aponcurofis of the fore-arm, and covers the extenfores carpi, 
the radius, radial artery, and joint of the writ. 

It extends the firft bone of the thumb, when that has 
been bent towards the palm of the hand. It carries the 
thumb away from the other fingers; and it may move the 
whole hand towards the radius. 

Extensor /ecundi internodii ; extenfor minor pollicis ; 
cubito-fus-phalangien du pouce ; is an elongated and flender 
mufcle, fituated clofe to the former, and lying on its ulnar 
edge. Arifing from the interoffeous ligament and radius, it 
croffes the direction of the fore-arm, like the former, and forms 
a flender tendon, which clofely accompanies that of the 
preceding mufcle. It paffes along the firft, and is inferted 
in the fecond phalanx of the thumb. It is covered by the 
extenfor tertii internodii, proprius auricularis, and digitorum 
communis, by the aponcurofis of the forearm, and the in« 
teguinents. It lies upon the bones of the fore-arm and the 
interofleous ligaments, the extenfores carpi radiales, the 
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joint of the wrift, and the firit bone of the thumb. It ex- 
fends the firft and fecond joints of the thumb, and carries it 

into the ftate of abduction. It may draw the whole hand 
towards the radius. 

Exrensor /ertii internodii ; extenfor major pollicis; cu- 

bito-fus-phalangettien du pouce ; is an elongated and flender 

mufcle, placed clofe on the ulnar edge of the former, and 

following the fame general direttion. It arifes from the 

middle third of the pofterior furface of the ulna, and a very 

little from the interoffeous ligament ; and croffes the fore-arm 

obliquely towards the thumb. Surrounded by a hollow 

burfa, it runs along a peculiar groove of the radius, being 

placed about an inch on the ulnar fide of the preceding ten- 

doas. It paffes along the ulnar fide of the firit phalanx of 

the thumb ; is connected with the infertion of the preceding 

tendon in the fecond phalanx, and terminates in the third. 

Situated at its origin between the bones of the fore-arm and 

interofleous ligament,“ and the estenfor communis, proprius 

auriculavis, and carpi ulnaris, it afterwards runs in its pecu- 

liar groove ; it is then fub-cutaneous, and lies on the eaten- 

fores carpi, joint of the wrift, and bones of thethumb. It 

extends all the joints of the thum), and at the fame time 

rather carries it towards the fingers. It will alfo act as aa 

extenfor of the wrift. 
Extensor proprius auricularis, or digiti minimi; epi- 

condylo-fus-phalangettien du petit doigt ; is a thin, flender, 

and elongated mufele, fituated in the firlt or fuperficial layer 

of the back of the fore-arm, and placed clofe along the 

uluar fide of the extenfor digitorum communis. It arifes 

above by means of the common tendon, from the external 

condyle of the humerus; on the outfide, from a feptum, 

which feparates it from the extenfor cocamunis ; on the 

infide, from one interpofed between it and the flexor carpi 

ulnaris ; and behind, from the aponeurofis of the fore-arm. 

It gives origin to a flender tendon, which paffes in a fepa- 

rate canal of the annular ligament, and forming the tendon 

which the little finger receives from the extenfor commu- 

nis, is inferted together with it into that finger. On the 

fore-arm, this mufcle is covered by the fafcia, and covers 

the fupinator brevis, the extenfors of the thumb, and the 

indicator. The extenfor communis lies on its outfide, and 

the extenfor carpi uluaris on the infide. Its tendon is fur- 

rounded by a tendinous fheath, lined with a fynovial mem- 

brane, at the wrift ; and afterwards is covered by the integu- 

ments lying on the laft metacarpal bone, and on the pha- 

Banges of the little finger. 
and afterwards moves the wrift in the fame direction ; it 

will carry the little fager rather in the direétion of ab- 

dudtion. 
Extensor proprius pollicis pedis. 

gus pollicis pedis. 
Extensor éqrfi minor, a name given by Douglas to 

the plantaiis, which fee. 
Extensor /arfi /uralis, or magnus ; a name under which 

Douglas claffes the galtrocnemius and foleus. See thofe 

words. 

EXTENT, or Exrennr Facias, in Law, fometimes 

denotes a writ or commiffion to the fheriff for the valuing 

of lands and tenements ; fometimes the a@ of the fherilf 

or other commiffioner upon this writ; and fometimes the 

eitimate or valuation of lands, per proprics vires ; which, 

when taken at the utmoft value or extent, furnifh our ex- 

tended, or rack-rents. Fleta. lib. ii. 

his is a {pecies of execution (which fee) upon fome pro- 

fecutions given by ftatute ; as iu th. cafe of recognizances 

er debts acknowledged on ftatutes-merchant, or fiatutes- 

iiaple; upon forfeiture of which, the body, lands, and 

See ExTensor /on- 

It extends the little finger, - 
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goods may be all taken at once, to compel the payment 0 
the debt. And by ftatute 33 Hen. Vill. c. = apt 
gations made to the king fhall have the fame force, and of 
confequence the fame remedy to recover them, as a ftatute- 
ftaple ; though, indeed, before this ftatute, the king was 
entitled to fue out execution againft the body, lands, and 
oods of his accountant or debtor. (3 Rep. 12.) Andhis 

debt fhall, in fuing out execution, be preferred to that of 
every other creditor, who hath not obtained jud it be- 
fore the king commenced his fuit. The king’s judgment 
alfo affeéts all lands, which the king’s debtor hath at or 
after the time of contracting his debt, or which any of his 
officers, mentioned in the ftatute 13 Eliz. c.4. hath at or 
after the time of his entering on the office; fo that, if fuch 
officer of the crown alienes for a valuable confideration, the 
land fhall be liable to the king’s debt, even in the hands of a 
bond fide purchafer; though the debt due to the king wes 
contra¢ted by the vendor many years after the alienation, 
(10 Rep. 55, 56.) Whereas judgments between fubject 
and fubjeét reverted, even at common law, no farther back 
than the firft day of the term in which they were recovered, 
in refpe&t of the lands of the debtor; and did not bind his 
goods and chattels, but from the date of the writ of the exe- 
cution: and now, by the ftatute of frauds, 29 Car. IT. c. 3: 
the judgment fhall not bind the land in the hands of a bond 
fide purchafer, but only from the day of attually figning the 
fame ; which is directed by the ftatute to be panétually 
entered on the record ; nor fhall the writ of execution bind 
the goods in tht hand of a ftranger, or a purchafer (Skin. 
257.) 3 but only from the a¢tual delivery of the writ to the 
fheriff or other officer, who is therefore ordered to endorfe 
on the back of it the day of his receiving the fame. Blacktt. 
Comm. book iii. 
EXTENUATION, the a& of diminihing or leflening 

the bulk or fubftance of a thing, efpecially of the humaa 
body. Fevers, agues, long abftinences, &e. oceafion great 
extenuations or emaciations. : 
Exrenvation isalfo a figure in Rhetoric, oppofite to the 

hyperbole. The Greeks call it asrsinc. 
EXTERIOR Polpgon, Talus. See the fubftantives. 
EXTERMINATION, formed of ex and terminus, 

boundary, the a& of extirpating, or totally deftroying a 
people, race, family, &c. 

Tlie Jews have been exterminated ont of Portugal, the 
Moors out of Spain, the Albigenfes out of France, &e. 
Philip the Fair of France, to be revenged on the Knights 
Templars, took a refolution, in 1327, to exterminate the. 
t. ExterMINATion, or Exterminating, in Algebra, is ufed 
for taking away. Thus algebraifts fpeak of exterminating 
furds, fraGtions, and unknown quantities out of equations. 
See Maclaur. Algebr. parti. chap. 12, where we have fome 
general theorems for the esterminatiyg unknown quantities 
in given equations. See Eguarion. 
EXTERNAL, or Exverior, a term of relation. ap- 

plied to the furface or outfide of a body ; or that part which 
appears or préfents itfelf to the eye, touch, &e. In which 
fenfe it is oppoled to internal or interior. 

The fenfes are divided into external, which are thofe 
whereby we perceive ideas, or have the pereeption of ex- 
ternal objets; as feeing, hearing, &c. and internal. See 
SENSE. p 
Exrernat is alfo ufed to exprefs any thing that is 

with-outfide a man, or that is not within him, and particu 
larly in his mind. 
jeGts, &c. 

The exiftence of an external world, 1. e. of bodies and ob- 
jeis out of the mind, is a thing which has beea greatly 
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ealled in queftion by Dr. Berkeley and others, See Exist- 
Enck, Bopy, and Quariry. 
Exrernat Angles. See ANGLES, external. 
Externav Denomination, Ear, Modes, Place. 

fubftantives. 
‘EXTERNUS Auris, in Anatomy. See Ear. 
Exrernus Cuditeus. See Cunireus. 
Exrernus Duverni, a name given by Douglas to one of 

the mufcles of the ear, called by Cowper and others obli- 
quus auris, and by Albinus exteinus mallei. See Eag, 
Externus Gaftrocnemius, Iliacus. See the fubitantives, 
Exrernus Mallei. See Ear. 
Exrernus Orbiter, Pterigoideus, Vaflus, Recéus Capitis, 

Sce the feveral articles. 
EXTINCTION, the a& of extinguifhing, that is, of 

putting out, or detlroying, fire, flame, or light. 
The Ariftotelians account for the extinétien of fire from 

the principle of contraricty ; thus, fay they, water puts out 
fire, becaufe the qualities of water are contrary to thofe of 
fire, the one being cold and moift, and the other hot and 
dry. But how far this will go, may appear hence, that fire 
is extinguifhed by hot water as readily as cold; nay, even 
by oil, earth, &c. 

Some of the moderns offer two more plaufible caufes of 
extinGiun ; viz. diffipation, as when the next immediate 
fuel of the flame is difperfed and blown off by too forcible 
awind ; and fuffocation, when it is fo coimpreffed, that its 
free motion cannot be maintained ; as happens upon throw- 
ing water, &c. thereon. Various preparations and engines 
have been contrived for extinguifhing accidental fires. See 
Fire. - 

Boerhaave denies that there is properly any {uch thing as 
~ extinguifhing of fire; itis a body /ui generis, of an immutable 

nature, and we can no more estinguifn or deftroy it than 
we can create it. 

Extinction, in Chemifiry and Pharmacy, is when a 
metal, mineral, or the like body, after having been heated 
red-hot in the fire, is plunged in fome fluid, either to foften 
or temper its acrimony, as tutty in rofe-water; or to com- 
municate its virtue to the liquor, as iron or fteel to common 
water ; or, laftly, to give it a temper, as in the extinction of 
fteel in water, or fome other preparation. 
EXTINGUISHER, Ssur-Aactina, is a contrivance 

whereby a candle can be extinguifhed at any given time after 
being lighted. There are feveral ways by which this can be 
effected. The moft fimple is placing the candle in a veffel 
of water, with fuch a length above the furface as will burn 
as long as a light is wanted; of courfe when the candle 
burns down to the water it will be extinguifhed. 

Figs. tc and 11, Plate X11. Mifcellany, reprefent two neat 
mechanical contrivances for the above purpote ; infig. 10, a4 
isa brafs clip, formed of two pieces, and jointed together by 
the pin, 4, by means of a fliding ring, d; this clip can be 
clofed round the candle fo as to fix firmly thereto; the pin, 
4, has a joint in the upper end to receive a crooked lever, ¢, 
which has a conical extinguifher faftened at the other end 
ofit. This extinguifher is held up from falling upon the 
candle, by means of a {mall wire, /, which is bent fideways 

-at the end, and thruft into the candle, at the place where it 
igintended to be put out; as the tallow is confumed, it be- 
comes fo foft as to be unable to fuftain the preffure of the 

“wire, f, which therefore flies forward, and the extinguifher 
falls upon the candle. It mutt be obferved that the wire, f, 
mutt only be put into the tallow, but not in the wick, as it 
might not then fall down quickly. 
Fig. 11 is another extinguifher, invented by Mr. J. J. 

Hawkins, and placed in his mufeum of mechanical inyen- 
. Vou. XIII. 
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tions: aa isa pair of nippers, made of tinned iron plates 
and joieted in the middle; between the outer ends a piece of 
watch-fprivg is fixed, which caufes the ends, 4, to clofe 
upon the candle, and thus hold the extinguifher on the 
candle. ‘The centre-pin of the joint is long enough to ferve 
for the centre of another clip, 4d, which is exaily fimilar to 
the lower one, except that inflead of the bow to embrace the 
candle, two wires, ¢, e, are fixed to the ends, to fhut the extin- 
guifher, which is compofed of two flat plates, ASA which 
open and fhut upon the joint, g. The {pring between the 
ends of the nippers, , d, has a conftant tendency to clofe the 
extinguifher, but is prevented from fhutting by the candle. 
When the candle burns away, it becomes foft at the place 
where the extinguifher bites the {pring} then fhuts it‘up, and 
puts out the light. 
EXTINGUISHMENT, in Lew, is ufed for a con- 

folidation. Thus, if a man, having a yearly rent due to 
him out of my lands, afterwards purchafe the fame lands; 
both the property and rent, becoming confolidated, or 
united in one poffeiior, the rent is faid to be extinguifhed. 

So, where aman has aleafe for years, and afterwards buys 
the property, there isa confolidation of the property, and an 
extinguifhment of the Joafe. : 

Bot if a man bave an eltate in land merely for life or years, 
and hath a higher eftate in a fee-fimple, in the rent, thisrent 
is not extinguifhed, butin fufpence fora time ; for, after the 
term, the rent fhall revive. (Terms de Ley.) See Re- 
LEASE. 

So alfo, if. there be lord mefae and tenant, and the lord 
purchafe the tenancy, the mefnalty is extinét. 

Likewife by purchafing of lands wherein a perfon hath 
common appendant, the common is extinguifhed. (Cro. 
El. 594.) A releafe of common in one acre, is an extinguith~ 
ment of the whole common. Shower’s Rep. 350. 
And where a perfon hath common of vicinage, if he in+ 

clofes any part of the land, all the common is extin@, 
(1 Brownl. 174.) If a man hath a highway appendaut to 
land, and afterwards purchafeth the land wherein the high- 
way 1s, the way is extinct : though it is held, that a way of 
neceffity to a market or church, or to arable land, is not fo 
extinguifhed. 11 Hen, VII. 25 Co. Litt. 155. 

ExrinGuisuMeEnT of a copyhold takes place on any act 
of the copyholder’s, which denotes his intention to hold no 
longer of his lord, and amounts toa determination of his 
will, (Hutt. 81. Cro. Eliz. 21. 1 Jon. 41.) As if a 
copyholder in fee accepts aleafe for years of the fame land 
from the lord, or accepts an afligument of a leafe made to 
another from the leffee, his copyhold is extinét. (Moor. 184, 
2 Co. 166. Godb. 11. to1.) A copyhold effate is extingt 
whenever it becomes not demifeabie by copy. Coke’s Co- 
pyholder, 62. See Copy-Hotp, j 

ExTinGuisHmeEnT of debt happens in a varietyof cafes, 
Thus, if a creditor accepts a higher fecurity than he had 
before, or accepts a bond for a legacy, the firft debt or le- 
gacy is hereby extinguifhed. ‘ 
Exrincuisument of liberties. If liberties and franchifes 

granted by the king, fuch as felon’s goods, waifs, itrays, 
wrecks, Kc. (9g Rep. 25.) come again to the crown, they are 
extin& in the crown, and the king is feifed of them jure co- 
rone ; but if liberties of fairs, markets, or other franchiles, 
and jurifdiétions, be ereéted, and created by the king, they 
will not be extinguifhed, nor their appendances fevered from 
the pofleffion. 9 Rep. zs. 
Extincuisumenr of fervices. If the lord purchafes ory 

accepts any part of the tenancy, out of which an entire fer- 
vice is to he paid or done, the fervice becomes thereby ex- 
tinét; unlefs it be for the public good, or homage and 

5B fealty, 
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fealty, which are not fubje& to extinguifhment. (6 Rep. 
1. 105. Co. Litt. 149.) Ifthe lord and another perfon do 
purchafe the lands out of which he is to have fervices, they 
are extinét; alfo by feverance of the fervices a manor 
may be extinguifhed. Co. Litt. 147. 1 And. 257. See 
TENURE. 

ExtTinGcuisHmMeEnT of ways. See ExTINGUISHMENT. 
EXTIRPATION, formed of ex and /urps, root, the 

a& of pulling up, or deftroying, a thing to the very roots. 
Among the prayers of the Romifh Jubilee, there is one 

for the extirpation of herefy. 
Extiapation. This word, in Surgery, fignifies the 

eradication of any difeafe, tumour, &c. by fome manual 
operation, whether done witha cutting inftrument, with 
cauftic, with a ligature, or any other means. 

Thus, the generality of tumours are extirpated with a 
knife ; but fome, which clafs as excrefcenses, or warts, are 
frequently extirpated with cauttic, or with the ligature. 
‘The extirpation of polypi in the nofe is, forthe mott part, 
accomplifhed with forceps, by which fuch tumours are: 
pulled, or rather twilted off. 

The art of extirpating encyfted tumours with adroitnefs 
confifts in diffeCing the parts, furrounding the tumour,. 
without wounding the cyft. Ifthe latter accident occur, 
the contents frequently flow out, the cyft collapfes, and the 
continuance of the diffeGtion is attended:with more difficulty. 
lt is a great point to remove every particle of the cyit, and, 
hence, it is fatisfaGtory to take it out entire, that is, with- 
out wounding it. When any portion remains behind, the 
wound will frequently not heal, in confequence of fungous 
granulations, avifing from the difcafed part. Unlefs the 
{welling be large, a fingle incifion through the fin is fuffi« 
cient; but, in other inftances, it-is advantageous to make 

two cuts inthis manner () 3 firft, becaufe it facilitates the 

removal of the tumour ;. fecondly, becaufe it prevents a re- 
dundance of fkin, which would take place, if none were re- 
moved, and would greatly retard the cicatrization of the 
wound. 

After the operation, the edges of the wound are to be 
brought together with fticking plafter, anda comprefs and 
bandage are to be applied. 

When the breaft is affeGted with any difeafe of an incura- 
ble nature, the furgeon can fometimes extirpate the malady 
by cutting away. the whole of the difeafed parts, 

If the difeafe be ofa fcirrhous or malignant nature, fome 
particularity in the mode of operating is requifite. The 
furgeon ought, in this cafe, not to be content with merely 
removing parts, which are palpably and vifibly difeafed, but 
he fhould alfo endeavour to remove a certain quantity of the 
fub{tance, which isin the immediate circunrference of the 
difeafe. In {cirrhus, every {urgeon knows the propenfity of 
the {kin to be affected, and the frequent extention of aihine 
morbid bands into the furrounding adipofe fubftance, 
Thefe faéts greatly confirm the propriety of making a free 
xemoval ofthe fkin, whenever it is in the leaft difcoloured, 
puckered, adherent to the {welling beneath, or in any way al- 
tered ; and of taking away a good deal of the fat, in which 
fcirrhous tumours are fometimes involved. When there are 
no reafons for fuppofing the difeafe of the breaft:to be any 
thing elfe than a-mere farcomatous enlargement, the removal 
of the fkin muft certainly be confidered unneceffary. When 
cancer recurs, the fkin is the firlt part in which it ufually 
makes its appearance, and’the fkin of the nipple in particu- 
ar. Hence, many furgeons.always make it a rule to remove 
the latter part, when it is judged proper to take away any of 

’ the integumentsi 
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The operation is ufually performed as the patient'is ine 
fitting pofture, well fupported by pillows and affiftants. 

The pectoral mufcle is to be made tenfe by keeping the 
arm back, by means of a ftick, placed tranfverfely behind 
the back, in front of the two arms. 

If none of the integuments are to: be removed, a ftraight 
incifion is to be made through them ;. the tumour is to be 
regularly. diffeéted all round from the: circumjacent parts ; 
and, lastly, its bafe is to be detached from its conneétionss 
from above downward, till the whole is feparated. 

This is the modeof removing all fimple tumours, which 
are not of a malignant nature,.and which are not of an im- 

_menfe faze. 

When the tumour is of a malignant nature, and adherent 
tu the fkin and peétoral mufcle beneath, the operator is to 
remove, at leaft, an inch or two of the fat on every fide of 
the difeafe. The portion of the fkin intended to be taken 
away mutt be included in two femi-circularincifions, which 

meet thus at their extremities ; and when the bafe-of 
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the tumour is-to be detached, the furface of. the 
mutcle, wherever it is adherent to the tumour, is 
removed. 

It. is fufficiently obvious,.that-the advantage: of making 
the incifion in the above manner confifts in enabling the 
furgeon to bring the edges of the wound together after the 
aperation, fo as to form a ftraight line, and.unite by the 
firft intention. 

The mere magnitude of a. tumour frequently rendeérs it 
highly judicious to take away a portion of the fkin in the 
above method. If fome werenot removed, the diflef&tion of 
the tumour would be exceedingly tedious ; and, after the 
operation, the loofe undiftended fkin would lie in folds, and 
form, as it were, a large pouch for the lodgment-of | 
matter. 

The tumourbeing removed, the furgeon fhould examine 
the interior of the wound, in order to afcertain that no in- 
durated’part is left behind. If any hardnefs fhould be felt, 
it is proper to remove it. The furgeon fhould alfo examine 
the furface of every {cirrhous tumour, immediately after it is 
taken out, for the :purpofe of knowing whether any of? the 
white bands, fhooting into-the-furrounding fat, have been 
divided ;- for, in this cafe, fome portions have been left be- 
hind, and ought to be taken away. Their fituation may 
eafily be known, by confidering the pofition of the tumour 
before the operation. 
When the diffe€tion of a fwelling will occupy a-confider- 

able time, it is-always judicious praétice to tie every large 
artery as foon as itis divided. This remark is not meant to 
comprehend veffels of fuch a diameter, that though they 
bleed when firft cut, they do not emit blood afterwards, fo 
as to require a ligature. It was Defaults invariable me- 
thod, in cutting ovt tumours, to tie every large artery be- 
fore he continued the diffeG&ion. 

When a tumour of the breaft has been entirely detached, 
and the hemorrhage fuppreffed, the itick confining the arm 
backward is to be removed: Then ifthere are any difeafed 
glands in the axilla; itis a-very excellent pian to-tiethe pe- 
dicles, by which they are attached on the fide towards the 
axilla, before attempting to cut the tumours completely 
away. It would be extremely difficult, after taking of 
the gland, to tie the little fhort artery which enters the 
{welling, almoft immediately after it has quitted one of the, 
thoracic arteries. The bleeding alfo, in confequence-of 
the fhortnefs of the veffel, and vicinity of its orifice-to the 
thoracic: arteries, would be exceedingly profufe, feeming — 

rather 
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‘rather to arife froma wound of the latter veffels than of a 
{mall branch. 

The celebrated Default ufed to purfue the practice above 
recommended ; and fir Charles Blicke has long been in the 
habit of obferving the fame rule, inthe numerous operations 
which he has performed with the utmoft benefit to the 
afflicted, and well deferved honour to himfelf, 

When the operation is finifhed, the fkin of the wound is 
to be relaxed, and the edges of the incifion brought toge- 
ther with {trips of adhefive platter. Proper comprefles 
and bandages are next to be applied. Should the operation 
have been the removal ofa difeafed breaft, the nearet arm 
fhould be kept completely at reft ina fling, as whenever 
it moves, it occafions'a difturbance of the pectoral mufele, 
and, of courfe, of the wound. (Firft lines of the “ Prac- 
tice of Surgery,’’ by Samuel Cooper. ) 

For the mode of extirpating a difeafed teftis, fee Cas- 
TRATION. 

The method of effecting the extirpation of polypi is to 
be defcribed in the article Poryrus. 
Some obfervations are offered, under the head Exosro- 

sis, on the fubje& of extirpating tumours of the bones. 
The way in which a difeafed eye ought to be cut out, will 
be hereafter explained. See Evr, Extirpation of. 

For an account of the plan of extirpating certain excref- 
cences, fee ExcreEscENCE. 
EXTIRPATIONE, in Law, a judicial writ, either be- 

fore or after judgment, that lies again{t a perfon, who when a 
verdict is found againit him for land, &c. doth malicioutly 
overthrow any houfe, or extirpate any trees uponit. Reg. 
Jud. 13. 56. 
EXTISPEX, formed of exta, and /picere, of /picio, or 

infpicere, I view, confider, in Antiquity, an officer who 
viewed and examined the intrails of victims; in order to 
draw prefages from them as to futurity. 

This kind of divination, called extifpicium, was much in 
vogue throughout Greece, where there were two families, 
the Jamide and Clytide, confecrated, or fet apart, pecu- 
Karly for it. 
. It appears to have been very ancient, and was probably 
derived from the ancients. Vitruvius, cap. 4. lib. i. gives 
the following plaufible account of its origin. He fays that 
the ancients in{pected the livers of thofe animals which fre- 
quented the places where they intended to build or encamp ; 
and if they commonly found that the liver, to which they 
attributed fanguification, was injured, they concluded that 
the waters and nourifhment collected near fuch places were 
not wholefome. 

In Italy, the firft extifpices were the Etrurians or Tufs 
¢ans; among whom, likewife, the art was in great repute. 
Lucan gives us a fine defcription of one of thefe operations 
in his firft book. 
EXTORTION, in Law, denotes generally any op- 

reflion under colour of right ; and it is ufually applied to 
betify an illegal manner of wrefling any thing from a man, 
either by force, menace, or authority: e.g. if an officer, 
by terrifying another on pretence of his office, or “ by 

colour of his office,’ takes more than his ordinary fees or 
dues, he eommits, and is indictable for, extortion, 

So the exaéting of unlawful ufury, winning by unlawful 
frame, and, in fine, all taking of more than is juftly due, by 
eolour or pretence of right, as exceflive tolls in millers, ex- 
eeffive prices of ale, bread, victuals, wares, &c. come under 
extortion, 4 
‘Crompton fays, that wrong done by any man is pro- 
perly a trefpals, but exceflive wrong is extortion ; which is 
teoft properly applicable to fherifis, mayors, bailiffs, and 
« . oy 
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other officers, who, by colour of their office, greatly op- 
prefs and wrong the king’s fubjedis, by taking exceffive 
reward, or fees, for executing their office; and extortion 
has been deemed more odious than robbery, becaufe it cur- 
ries an appearance of truth; and is often accompanied with 
perjury in officers, &c. by violating their oaths of office. 
The diftinction between bribery and extortion feems to be 
this: the former offence confills in the offering a prefent, or 
receiving one if offered ; the latter, in demanding a fee, or 
prefeut, by coleur of office. Extortion by the common 
law is feverely punifhed, on indictment, by fine and imprifon- 
ment, and removal of officers from the offices in which the 
crime was committed. By the ftat. 3 Edw. I. inferior 
officers of juftice, &c. guilty of extortion, are to render by 
c. 26. double, and by c. 30. treble, value ; and there are divers 
other ftatutes for punifhing extortions of fheriffs, bailiffs, 

gaolers, clerks of the affife, and of the peace, attornies 
and folicitors, &c. ftats.23 H. VI. c. 7 & 9. 33 H. VIII. 
c. 24. 29 Eliz. c.4. 1 Jac. I. c. 10.9 & 10 W. IIL. c. qr. 
to & 11 W. II. c. 23. 3 Geo. J. c. 15. 17 Geo. ILI. c. 26. 
§ 6. In cafes of extortion, there mult be a pofitive 
charge, that the charged perfon did it extorfivé, or colore 
officti. The place where it was committed muft be 
jet down in the declaration; the {um extorted particularly 
{pecified, and the indictment or information mutt ftate the 
full particulars by {pecifying the time, &c. Againit at- 
tornies for extortion, action may be breught, and the party 
aggrieved fhall have treble damages and cofts ; but informa- 
tion will not le on the ftat. 3 Jac. L.c. 7. Sid. 434. 4 Nelf. 
822. 

EXTRA-Conflellary Stars. See Sporaves. 
Exrra-judicial, fomething done out of the proper court, 

or the ordinary courfe of law. As when judgment is given 
ina caufe, or cafe, not depending in that court where fuch 
judgment is given, or wherein the judge has no jurifdic- 
tion. 

Exrra-mundane fpace, is the infinite empty void f{pace, 
which is by fome fuppofed to be extended beyond the 
bounds of the univerfe, and confequently in which there 
is really nothing at all. 

Exrra-parochial, a place out of the bounds of any parifh; 
or privileged and freed from the duties-of a parifh. 
EXTRACT, in Chemifiry. he term extra&, as ufed 

in chemical nomenclature, has been borrowed from ‘the phar- 
maceutical difpenfatories, where it has long been applied to 
a great variety of fubftances which have little other agree- 
ment than in the mode of preparation, which confifls in ex- 
tracting by water, or any other menftruum, the foluble part 
of certain parts of vegetables, and infpiffating this folution 
by heat to a thick confiltence, or fometimes to entire 
folidity. 

The term extraé, therefore, in its original and pharmacen- 
tical fenfe, only refers to the mode of preparation, and not 
to the nature of the fub{tance prepared; and henge much 
confufion and uncertainty have prevailed in the attempts of 
chemifts to define the nature of the fubflance to which this 
term fhould in ftri¢tnefs be limited. 

All the gharmaceutical extraéts are extremely com- 
pounded, for being prepared either by water or alcohol, of 
courfe every thing foluble in thefe hguids would be con- 
founded in the general mafs. Hence we find in one or other, 
and fometimes in a fingle extract, mucilage, fugar, tannin, 
gallic acid, refin, gluten, feveral neutral falts, and other 
ingredients. But along with thefe there always is found a 
confiderable quantity of a brown tenacious fubftance, often 
with a bitter tate, and pofleHing a number of shemical proe 
perties, which entitle it to be contiderod.as a peculiar tub. 

5B2 ftance, 
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ftance, and to which the term extract, or extractive principle, 
has been given. 

The diltinguifhing properties of this fubftarce have been 
laid down with much ability by Vauquelin, in his memoir 
on the extredlive principle (Journal de Pharmacie, p. 132.) 
and in his refearches on the fap and native juices of trees 
(An. Chem. tom. 31.) and alfo by Foureroy in an ela- 
borate and excellent analyfis of the cinchona of St. Domingo. 
An. Chem. tom. 8 & 9. 
We fhall firft notice the experiments of Vauquelin, which 

being made on the native juices of plants, the extract already 
in folution, and unaltered by the heat requifite in artificial 
decoGion, is probably in-a purer ftate. 

When the fap of any tree is firft drawn it is always 
colourlefs, or nearly fo, but when infpiffated by heat, how- 
ever moderate, it always aflumes a brown colour, and in the 
procefs of evaporation a certain though {mall quantity of 
pulverulent brown infoluble matter falls down. If this is 
collected feparately before the juice is entirely infpiffated, 
and treated with muriatic acid, one portion diflolyes with 
effervefcence, and is found to be chiefly carbonat of lime, 
and an iafoluble part. remains, which is confidered by this 
excellent chemift as extraét altered and oxygenated during 
the evaporation. If the concentrated fap is now flowly 
evaporated to drynefs, it yields a brown extra@, ftrongly 
deliquefcent, and of a pungent faline talte. ‘This entire 
extract is always extremely compounded, containing in fact 
all the foluble ingredients of the original juice. Gallic acid, 
when prefent, is detected by.a folution of iron ; ‘tannin, by a 
folution of ifinglafs; falts of lime, by exalic acid; fugar, 
by the tafte, and by its foon acquiring the vinous fermenta- 
tion. The entire extract alfo always contains acetous acid, 
partly in excefs and partly united both to lime, potafh, and 
ammonia, and hence when a few drops of {trong fulphuric 
acid are poured upon any extract, copious vapours of pun- 
gent acetic acid are given out ; and if this is done with large 
quantities, and in clofe veflels, acetic acid may be obtained 
pure. It is probably owing to the prefence of thefe neutral 
acetites, that all the infpiflated native juices attract moifture 
ftrongly from the air, and hence too their great difpofition, 
to mould and change by keeping. ; 

Ammonia alfo is deteGted in moft infpiffated juices of 
plants by the pungent vapours of this alkali, that are per- 
ceived on the addition of quick-lime, but in the natural ftate 
the ammonia is more than neutralized by the acetous acid, 
as all the foft extraéts redden betimes. 

Extractive matter (meaning by this term the pure extract) 
appears to form a great portion of the colouring matter of 
vegetables. If to any liquid containing extraé a folution 
of alum be added, a copious coloured infoluble precipitate 
is produced, confifting chiefly of alumine in intimate combi- 
nation with extractive matter, and the fupernatant liquor 
yemains clear and nearly colourlefs. The fame procefs takes 
place in dyeing, the alum being firft fixed on the cloth as a 
mordant, as it is called. .The folutions of tin poflefs this 
power of precipitating coloured extra& as an infoluble 
powder in a till more ftriking manner. That of the other 
metallic falts produce a fimilar precipitate of extraét, com- 
bined with the metallic oxyd. 

The experiments of Fourcroy on the cinchona have been 
detailed at length under that article, to which we refer our 
readers. It may be obferved in this place, that the faéts 
relative to the fubje&t of extra& were, fhortly, that the 
decoGion of cinchona during evaporation depofited a quan- 
tity of black matter, infoluble in cold water, but which 
moftly was diffolved in alcohol, leaving however a portion 
_of a red powder of a peculiar nature, which the author of 

the experiments confiders as extractive matter, changed by 
union with oxygen, and thereby rendered infoluble in water. 
or alcohol. The appearance of this powder, and its infolu- 
bility in water, might at firft lead to the fuppofition that it 
was refin, but its equal infolubility in alcohol refutes this 
idea. 

The precife nature of this infoluble matter, which is depos 
fited on the evaporation of all vegetable infufions or decoc- 
tions, is hitherto not known, aud feveral objeGtions to the 
opinion of its being merely oxyvenated extrad may be ad- 
duced, which we have ali -dy detailed under the article 
CixcHona. 

On the whole, however, we may fafely admit, that there 
is a peculiar fubftance found in almoft all foluble matter of 
vegetables, and particularly in the common circulating juices, 
to which the term extract, or pure extra¢tive principle, has 
been given, and which has the following diftinguifhing pro- 
pertic 5S. 

In its natural ftate in the fap of trees it is colourlefs, 
or nearly fo; but when the folution is heated and infpif- 
fated, it always acquires a deep colour, which is generally 
brown or fawn, with various fhades, and by the fame pro- 
cefs its folubility in cold water is diminifhed. 

It is in its natural ftate equally foluble in alcohol as in 
water, by which circumftance it is dillinguifhed both from 
pure mucilage and refin. 

It is infoluble in ether. 
It has a very ftrong affiaity with alumine, and with me- 

tallic oxyds, and when combined with ether it becomes in- 
foluble in water, alcohol, and many other menftrua. By 
deftrudtive diftillation it is refolvable into carbon, oxygen, 
and hydrogen, and a fmall proportion of azot. 

Much variety is found in the properties of {mell, tafte,, 
and colour, in the various extraéts, and we are {till totally 
ignorant how far thefe varieties may depend on other ad- 
mixtures, or whether there are different {pecies of extra ; 
and in general we may add that this fub{tance appears to 
be one which moft eafily enters into intimate combination 
with all the other foluble vegetable principles, and, confes 
quently, can hardly by any known means be obtained pure, 
as it exifts in the vegetable itfelf, and unchanged by the 
procefles of analyfis. 

Extract, in Pharmacy. The greater number of phar« 
maceutical extraéts are made by boiling the fubftance (in 
coarle powder) in water, ftraining the decoétion, boiling it 
down till it is confiderably concentrated, then gently drying 
the refidue in a ftove, or flow oven, to the requifite cons 
fiftence. 
A few of the extraéts are made with alcohol inftead of 

water, or with a mixture of the two; the fubftance being 
firft digefted with the alcohol, and the tinéture, thus pre- 
pared, ftrained off; the refidue then boiled with water, and 
the decoétion poured off, and both the decoétion and 
tinéture mixed, and evaporated flowly. 

The purely fpirituous extraéts are alfo called refins, and 
are always evaporated to drynefs, when they remain hard 
brittle maffes, with a vitreous fraGture, refoluble in alcohol, 
and in all effential charafters refembling the natural refins. 

In preparing the extraéts by water the decoétions ere | 
ufually dire€ted to be fet afide for fome hours, that any. 
fediment may be depofited, which laft is to be rejeGted. _ But 
this is obvioufly a bad. practice, as in many cafes much of 
the medicinal property of the plant refides in this refidue 
which fubfides from the hot decoGtion on cooling, 

Another fpecies of extraéts is the infpiffated juices of 
plants. Several powerfully medicinal plants, fuch as the . 
hemlock, are fucculent vegetables, which, when ftrongly 
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exprelled, yield a large quantity of a green turbid juice, 
which (after feparating the mere fragments of the plant) 
only requires to be infpiffated by a very gentle heat, to form 
the extract in the form in which it is uled. 

All the extra&ts, except thofe made by alcohol, are liable 
to fpoil by keeping. This is particularly the cafe with the 
infpiffated juice of the fucculent plants, being compofed of 
materials all extremely liable to fermentation, and being 
kept ina conftant tendency to deliquefcence by the neutral 
acetites which they contain. Therefore they muft be kept 
in clofe veflels, but with every care the mot important 
of them lofe their medicinal quality in no great length 
of time. 

Exrract, in Matters of Literature, denotes a fhort 
abridgment of a book or paper, or of fome of the matters 
thereof. The journals, nouvelles, bibliotheques, memoires, 
and other monthly reviews, or quarterly accounts of the 
affairs of learning, confit principally of extraéta of the 
moit material paflages, doétrines, &c. found in the feveral 
books publithed in that time. 
Exrracr ab Eeclefia. See Restirutione Extradi. 
EXTRACTA Curta, in our Old Writers, the iffues 

or profits of holding a court, arifing from the cuitomary 
fees, &c. 
EXTRACTION, in Pharmacy and Chemifiry, an ope- 

ration, whereby eflences, tin¢tures, &c. are drawn from na- 
tural bodies. See Extract. 

Extraction, in Surgery, is the drawing from, or out 
of the body, any thing fixed in it, as a thorn, or bullet, in 
the flefh, a tooth from the jaw, &c. Surgeons fpeak alfo 
of the extraétion of a ftone from the bladder, a cataraét from 
the eye, foreign bodies from the cefophagus, extraneous 
fubftances from wounds, &c. For a defcription of the 
methods of extrasting a ftone from the bladder, fee Lr- 
THOTOMY. 

The operation of extracting the catara€t is explained in 
the article Cararacr. 

Exrraction, or Defcent, in Genealogy, denotes the 
ftock, or family, which a perfon is defcended from. 

In fome military orders, chapters, &c. a candidate mutt 
make proof of the nobility of his extraction before he is 
admitted. 
Exraaction of Roots, the method of finding the roots 

of given numbers, or quantities. See Roor. 

The fquare, cube, and other powers of a number, or 
root, are formed by multiplying the given number into itfelf 
a greater or lefs number of times, as the power required is 
higher or lower. See Power. 

This multiplication compounds the powers; and the ex- 
traétion of the roots decompounds them again, or reduces 
them to their principles or roots. So that the extra¢tion 
of the root is to the multiplication of the power, what the 
analyfis is to the fynthefis. 

Thus, 4, multiplied by 4, produces 16; which is the 
fquare of 4, or the faGium of 4, by itfelf; and 16 mul- 
tiplied by 4, makes 64, which is the cube of 4, or the 
fattum of 4 by its fquare. Such is the compofition of 
powers. ; q 

Again, the fquare root of 16 is 4, becaufe 4 is the quo- 
tient of 16 divided by 43; and the cube root of 64 is 
likewife 4, as 4 is the quotient of 64 divided by the {quare 
of 4. Such 1s the extraCtion of roots. 

Hence to extract the root out of a given power, is the 

fame thing as to find a number, ¢.gr. 4, which being mul, 

om OF, 

tiplied a certain number of times into itfelf, produces the 
ffiven power, ¢. gr. 16 or 64. 

For the extraétion of {quare and cube roots, it is necef- 
fary to have the fquares and cubes of all the digits in readi- 
nefs; as exhibited in the following table. 

1 

als[oly Roots eae 3 | 8 | 9 
i ae ENR al PE BAN LAN REN Hs 
Square | 1 | 4] 9 16 | 25. | 36} 49 | 64 | 81 
wees —'— — — aSTioy| Races 

Cube | I | 8 | 27 | 64 | 125| 216) 343 512| 729 

To extrad the /quare root out of a given number.—1. Di- 
vide the given number into claffes, ot two figures a-piece ; 
and include each clafs between two dots, commencing with 
the place of units, and proceeding to the left in integers, and 
to the right im decimals; the root will confill of fo many 
parts or figures as you have claffes. By the way cbferve, 
it may happen, that for the laft clafs on the left hand there 
fhall be only one figure left. 

2. Then the left-hand clafs being the {quare of the firft 
figure of the root fought, look im the table of roots for the 
f{quare reot anfwering to chat number; or, if that fquare 
number be not recta there, to the next leffer number: 
this root write down ie the firft figure of the quotient ; 
and fubtraét its {quare from the left-hand clafs. To the 
remainder bring down the next clafs toward the right. 

3. Write down the double of the quotient figure under 
the left-hand figure of the fecond clafs; and feek how oft 
this duple is contained in the figure over it: the quotient 
gives the fecond figure of the root. 

4. Write the fame quotient under the right-hand figure of 
the fame clafs, and fubtract the produé of the whole num- 
ber underwritten, multiplied by the fecond figure of the 
root, from the number over it, as in divifion, a 

5. The operation being repeated according to the third 
and fourth fteps, i. e, the remainder being {till divided by the 
double of the root as far as extracted; and from the remainder 
fubtra& the produé of the laft divifor, having the laft found 
figure of the quotient added to it, multiplied by this figurey 
you will have the root required. 

£. gr. To extraét the root of 99856, point it after 

the following manner, 99856; then feek a number, whofe 
fquare fhall equal the firft figure 9, viz. 3, and write it in 
the quotient; then having fubtracted from 9, 3 x 3, or 
g, there will remain o; to which fet down the figures as 
far as the next point, viz. 98, for the following operation. 
Then, taking no notice of the lait figure 8, . ; , : 
fay, How many times is the double of 3, or 99856 ( 316 
6, contained in the firft figure 9? Anfwer, 1. 9 
Wherefore, haying written 1 in the quotient, 
fubtraét the produét, of 1 x 61, or 61 from 098 
98, and there will remain 37, to which con- 61 
nect the laft figures 56, and you will have ———=. 
the number 3756, in which the work is next 3756 
to be carried on. Wherefore, alfo negle&t- 3756 
ing the laft figure of this, viz. 6, fay, How ——— 
many times is the double of 31, or 62, con- 0 
tained in 375 (which may be gueffed at from 
the initial figure 6 and 37, by taking notice how many 
times 6 is contained in 37)? Anfwer 6; and writing Gin 
the quotient, fubtra&t 6 x 626, or 3756, and there will 
remain 0; whence it appears, that the bufinefs is done, the 
root coming out 316+ 

Otherwile, 
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Otherwife, with the divifors fet down, it will ftand thus ; 

99856 (316 
‘9 

‘6) 98 
61 

62) 3756 
3756 

° And fo in others. 

Again, if you were to extract the fquare root out of 
22178791: 

22178791 ( 4709, 43637, &c. _Firft having pointed it, 
16 

in this example, if you have a mind to extraé the root 
to nine figures, after the five former 4709,4 are extradted, 
the four latter may be had, by dividing the remainder by 
the double of 4709,4. 

Thus if the root of 32976 were to'be extraéted to five 
places, in numbers; after the figures are pointed, write 
I in the quotient, as being the figure of whofe fquare r x 1, 
or 1, is the greateit that is contained in 3, the figure to 

the firft point ; and having 
‘taken the fquare of 1 from 
rp there will remain 2; then 
‘having fet the two next 

ee figures, viz. 29, toit (viz. 

2)229 to 2,) feek how many times 
224 ‘the double of 1, viz. 2, is 

contained in 22, and you 

32976 ( 181,59 
I 

feek a number, whofe fquare 
‘(if it cannot be exactly 

617 cequalled) fhall be-the next 

609 lefs {quare (or neareft) to 

— 22, the figures to the firft 

88791 point, and you will find it 

$4681 to be 4. Fors x 5, or 25, 

. is greater than 22; and 4 

411000 X 4, or 16, is lefs; where- 
376736 fore 4 will be the _firft 

: figure of the root. This, 

2426400 therefore, being writ in 
2825649 the Ce from 22 take 

the fquare 4 x 4, or 165 
60075100 and to the remainder 6, 
56513106 adjoin the next figures 17, 

ne and you will have 617; 
350190409 from whofe divifion, by the 
282566169 ‘double of 4, you are to 

— obtain the fecond figure of 
72624231 the root, viz. negle&ting 

36) 576 
361 

will find indeed that it is 
contained more than ten 
times; but you are never te 
take your divifor ro times, 

the laft figure 7, fay, how 
“many times is 8 contained in 61? Anfwer, 7; wherefore 

swrite 7 in the quotient, and from 617 take the produ& 
of 7 into 87, or 609, and there will remain 8, to which 

join the two next figures 87, and you will have 887; by 

the divilion whereof by the double of 47, or 94, you are 

to obtain the third figure; in order to which fay, how 
many times is 94 contained in 88? Anfwer, 0; wherefore 
write o in the quotient, and adjoin the two laft figures 91, 
and you will have 88791, by whofe divifion by the double 
of .470, or 940, you are to obtain the laft figure ; viz. 
fay, how mahy times 940 in 8879? Arfwer, 9; wherefore 
avrite 9 in.the quotient, and you will have the root 4709. 
Bat fince the produ& 9 x 9409, or 84651, fubtracted 
from $8791, leaves 4110, the number 4709 is not the root 
of the number 22178791 precifely, but a little lefs. 

If then it be-required to have the root approach nearer, 
carry-on the operation in decimals, by adding to the re- 
mainder two cyphers in each operation. Thus, the re- 
mainder 4110, having two cyphers added to it, becomes 
411000; the divifion whereof, by the double of 4709, 
or 9418, avill give the firft decimal figure 4. “Then having 
writ 4 in the quotient, fubtra&t 4 x 94184, or 376736, 
from 4trooo, and there will remain 34264. And fo 
having added two more cyphers, the work may be car- 
ried on at pleafure, the root at length coming out 4709, 
43637, Kc. . 

But when the root is carried on half way or above, the 
reft of the figures may be ebtained by divifion alone : as 

362) 215(59, &e. j 
-aa noreven.9 timesin this cafe ; 

becaufe the produ& of 9 x 29, or 261, is greater than 
229, from which it would be to be taken, or fubtra&ed ; 
wherefore write only 8. And then having written 8 in 
the quotient, and fubtra&ted 8 x 28, or 224, there will 
remain 5; and having fet down to this the figures 76, 
feek how many times the double of 18, or 36, is con- 
tained in 57, and you will find one, and fo write 1 in the 
quotient ; and having fubtraéted 1 x 361, or 361, from 
576, there will remain 215. Laftly, to obtain the re- 
maining figures, divide this number 215, by the double 
of 181, viz. 362, and you will have the figures, 59 
which, being writ in the quatient, give the root 181,59. 
After the fame manner are roots extraéted out of decimal 
numbers. Thus the root of 329,76 is 18,159; and the 
root of 3,2976 is 1,8159, and the raot of 0,032976, is 
0,18159, and foon. But the root of 3297,6 is 57,4247 ; 
and the root of 32,976 is 5,74247. And thus the root of - 
9,9856 is 3,16. 
To extrad the other, or higher root, out of a given number. 

—The extraétion of the cubie root, and all other roots, 
may be comprehended under one general rule; viz. every 
third figure, beginning from unity, is firft to be pointed, 
if the root to be extracted be a cubic one ; or every fifth, 
if it be a quadrato-cubic (or of the fifth power;) and 
then fuch a ‘figure is to be writ in the quotient, whofe 
greateft power (that is, whofe cube, if it be a cubic power, 

_ or whofe quadrato-cube, if it be the fifth power, &c.)} 
fhall either be equal to the figure, or figures, before the 
firft point, or next lefs under them; and then having 
fubtra&ted that power, the next figure will be found by 
dividing the remainder augmented by the next figure of 
the refolvend, by the next leaft power of the quotient 
multiplied by the index of the power to be extraGted, that 
is, by the triple {quare, if the root be a chbic one ; or by 
the quintuple biquadrate, (that is, five times the biqua- 
drate,) if the root be of the fifth power, &c. And having 
again fubtraéted the power of the whole quotient from the 
firft refolvend, the third figure will be found by dividing 
that remainder, angmented by the next figure of the re- 
folvend, by the next leffer power of the whole quotient, 
multiplied by the index of the power to be extraéted. 

Thus, to extraét the cuhe reot of 13312053, the num. 
ber is firft to be pointed after this manner, viz. 1 3313053 ' 
then you are to write the figure z, whofe cube is 8, in 
the firft place of the quotient, as that which is the, rae 

leffer 
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lefler cube to the figure 13, (which is not a perfect cube 
number) or as far as the firll point; and haying fub- 
tracted that cube, there 13312053 (237 
will remain 5 ; which being Sub. the cube 8 
augmented by the next 
figure of the refolvend 3, 
and divided by the triple. 
fquare of the quotient 2, Subtra& cube 12167 
by fecking how many = 1587).rem. 3 11450 ( 7 
times 3 xX 4, or 12, is — - 
contained in 53, gives 4, 
or the fecond figure of the 
quotient. But fince the 
eube of the quotient 24, viz. 13824, would come out 
too great to be fubtracted from the figures 13312, that pre- 
cede the fecond point, there mutt only 3 be writ in the quo- 
tient; then the quotient 23 being in a feparate place mul- 
tiplied by 23, gives the {quare 529, which again multiplied 
by 23, gives the cube 12167 ;. and this:taken from 13342, 
will leave 1145, which augmented by the next figure of 
the refolvend 0, and divided. by the triple fquare of the 
quotient 22, viz. by feeking how many times 3 x 529, 
er 15975. 1s contained in 11450, gives 7, for the tiird 
figure of the quotient. Then the quotient 237, multi. 
plied by 237, gives the fquare 56169, which again multi- 
plied by 237; gives the cube 13312053 ;:and this taken 
from the refolvend, leaves 0. Whence it is evident, that 
the root fought is 237. 

So alfo, to extra& the quadrato-cubical root of 36430820, 
it muft be pointed. over every fifth figure ; and the figure 
Fa whofe quadrato-cube, or fifth power. 243, is the next 
eller to 364, viz. to the frft. point, muft. be writ in the 

quotient. ‘Then the quadrato-cube 243 being fubtra&ed 
from 364, there remains 121, which augmented by. the next 
figure of the refolvend, viz. 

—— - 

12) rem. : 53 4. or 3 

13312053 
Remains ° 

3, and divided by five times the 36430820( 32,5, 
biquadrate of the quotient, 
wiz. by feeking how many Z43 
times 5 x 81, or 405, is con- 405)1213(2 
tained’ in.1213, gives two. for- 
the fecond figure. That quo- 
tient 32 being thrice multi- 
plied by itfelf, makes the bi- 
quadrate 1048576; and this again, multiplied by 32, makes 

. the quadrato-cube 33554432, which, being fubtracted from 
the refolvend, leaves 2876388. Therefore 32 is the integral 
part of the root but notthe true root ; wherefore, if you 
have a mind to profecute the work in decimals, the remain- 
der, augmented by a cypher, mutt be divided by five times 
the aforefaid biquadrate of the quotient, by feeking how 
many times 5 x. 1048576, or 5242880, is contained in 
2876388,0, and there will come out the-third figure, or the 
firft decimal 5. And fo by-fubtraéting the quadrato-cube 
of the quotient 32,5, from the refolvend, and dividing the 
remainder by five times its biquadrate, the fourth figure may 
Be obtained. And fo on in infinitum. 

In.fome cafes it is convenient only to indicate. the ex- 
traction of a root, efpecially where it cannot be had exaétly. 
Now, the fign or charaéter whereby roots are denoted, is 
4/3 to which is added, the exponent of the power, if it be 
above a {quare, and even fometimes if it be not. JZ. gr. 
2, denotes the fquare root; 3y the-cube root, &c. See 
Roor. 
When a biquadratic root is to be extracted, you may ex- 

‘tract twice the fquare root, becaufe 4/ is as much as ./ x 
,/- And when the cubo-cubic rcot is to be extraéted, you 
may firft extraét the cube root, and then the fquare root of 
that cube root, becaufe the °y is the fame as 4/ x 1/5 

33554432 
5242880) 2876338,0(5 

whence fome have called thefe roots, not cubo-cubic ores 
but quadrato-cubes. And the fame is to be obferved in 
other roots, whofe indices are not priine numbers. 

Yo prove the extradtion of roots.—1. Fora /quare root s 
multiply the root found by itfelf, and to the produét add the 
remainder, if there were any: if the fum be equal to the 
number given, the operation is juft. 

2. For a cule root. Multiply the root found by itfelf, 
and the product, again, by the fame root, ‘l’o the laft pro- 

dué&t, add the remainder, if there were any. If the fum 
come out the number firft given, the work is juft. 

After the like manner may the extraétion of the other 
roots be proved. 

To extrad the roots of equations, or algebraic quantities. — 
The extraction of roets out of fimple algebraic quantities, is 
evident, even from the nature, or marks of notation it- 
felf; as that ,/aa is a, and that ,/aacc is ac, and 
that ,/ gaacc is 3ac; and that ,/q4ga*xx is 7aax. 

' af at ai bb 

AGEL 
gaazz. 3az 

25bb 5b" 
8b® . zbb : 

%, and that 3/ en is Za? and that 4/aabbis jab; 

a | faa & 
And alfo that-./ —, or is —, and that. ,/ 

cc c cc 

«f aaib 5 
Ara and that ,/ and that ./ 4 is 

moreover,.that b.,/aacc, or b'into .f aac c, is equivalent 
; . gaaZzZ, = 

to b intaac, orabc::and that 3.c UB. is equiva- 

y ‘ 4 
lent:to 3°c x Nae or 2257). And that —13* abi 

5 b c 8raa 
a + 3%), : : zabxx + 6bx3 

is equivalent to — te) 
¢c ac 

Ifay all thefe are evident, becaufe it will peda at firft 
fight, that the propofed quantities are produced, by multi- 
plying the roots mto themfelves (as aa from a into a; 
aacc from ac intoac; gaacc.from 3 ac into 3 ac, &c.) 
The rule is to extra& the required root of the numeral co- 
efficient, if there be any, and ‘to divide the exponents of the 
literal or algebraic quantities by the number that denomi- - 
nates the root required. It is evident from the application : 
of this rule, that any power which has a pofitive fign may: 
have either a pofitive or negative root, if the root is deno- 
minated by an even number, becaufe’-+ or —, multiplied 
into themfelyes an even number of times will give +. Alfo, 
that if a power have a.negative fign, no root of it denon 
nated by an even number can be afligned. But if the root: 
to be extraéted is denominated by an odd number, the fign 
of the root will be the fame as the fign of the given quantity 
whofe root is required. However, it will ofte nappen, 
that the number, denominating the required root, will not 
exactly divide the exponent of the given power, in which 
cafe the required root will have a fractional exponent, thus, 

w Sais=2a1. But'when quantities confift.of feveral : 
terms, the bufinefs is performed as in numbers. 

Thus, to extract the {quare root out of aa + z2ab +- 
bb; in the firft place, write the root’ of the firft term aay 
viz. a; inthe quotient; and having fubtraéted its: {quare 
a x a, there will remain zab + bb to find the remainder of * 

the root.by. Say, therefore, 
how many times is the double - 
of the quotient, or 2a, con- 
tained in the firft term of the 

- remainder 2ab?> I anfwer, 

aa+ 2ab+4 bb (a+b 
aa 

o+ 2ab+ bb 
+2ab+bb b [times] ; therefore write b 

clini in the quotient, and having 

° (om fubtracted the prodnét of b 
into 2.a.+ byor 2ab + bb,. 

there 
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there will remain nothing; which fhews that the work is 
finifhed, the root coming out a + b. 

And thus to extra& the fquare root out of at + 6a?b + 
aabb — 12ab’ + 4b’, firlt fet in the quotient the root 

of the firft term a‘, viz. aa, and having {ubtracted its fquare 
aa X aa, or a+, there will remain 6 a*>b + 5aabb — 12 
ab? -++ 4b’ to find the remainder of the root. Say, there- 

fore, how many times is 2a a contained in 6a'b? Anfwer, 
3ab; wherefore write 3ab in the quotient ; and having 
fubtraéted the produé of 3 ab, intozaa + 3ab, or 6a’b 
+ gaabb, there will yet remain — gaabb — 12ab’? + 
4.b%, to carry on the work. Theretore, fay again, how 
many times is the double of the quotient, viz. 2aa + 6ab, 
contained in — 4aabb — 12ab’? or, which is the fame 
thing, fay, how many times is the double of the fir term of 
the quotient, or 2aa, contained in the firft term of the re- 
mainder — 42abb? Anfwer, —2bb. Therefore hay- 
ing writ — 2bb inthe quotient, and fubtra¢ted the pro- 
du&t — 2bbinto2aa + 6ab—2bb,or — gaabb — 
12ab? + 4b%, there will remain nothing. 

Whence it follows, that the rootisaa + 3ab—2bb. 
ai+6a°b + saabb— 12ab? + 4b‘ (aa+ 3ab—zbb 
a‘ 

—6a'b+5aabb — 12ab’+ 4b 
6+ 6a°b+ gaabb 

o—4aabb — 12ab? + 4b 
—4aabb —12ab? + 4b! 

—— 

° ° ° 

And thus the fquare root of the quantity xx -ax+ jaa 
is x ~ 4a,and the {quare root of the quantity 16 at — 24 
aaxx+ox'+1z2bbxx— 16aabb+44b* isgxx — 
4aa+2bb,and the {quare root of the quantity y++ 4y? + 
8y°+8y+4isyy +2, + 25 as may appear underneath, 

i, xx —ax+jaa(x—Ja 
xXx 

o—ax+jaa 

° ° 

—4aa + 16 a4 4 
( 3* +2bb 4 24aa.,—16aabb 

sf + 1z2bb” + 4b? 
Ox 

© + 162% 
— 24aa.,— 162° b? 
+12bb* + 4b* 

—_-_--—_——- — 

oO 12) 

3 ytaytsyt+ sy talyy+2y4+2 
y + 

12) 

4y>+8yy 

ot+ts+yy+8y+4 
+ 4yy + 8y + 4 

o ° o 

If you would éxtra& the cube root out ofa’ gaab+ 
3° bb 4° B* tie operation is performed thus; 

a+ jzaab+3abb+b' (a+b 

a} 

gaa) 0+ 3aab (b 

a+s3aab+ 3abb+b’ 
—— 

°o ° ° 

Extra& firft the cube root of the fir term a’, viz. a, and 
fet it down in the quotient ; then fubtraéting its cube a’; 
fay, how many times is its treble fquare, or 3 a ay 
contained in the next term of the remainder zaab; and 
there comes out b; wherefore write b in the quotient, and 
inbtracting the cube of the quotient a+b, there will remain 
©; therefore a+ b is the root. After the fame manner, if 
the cube root is to be extraéted out of 2° + 62° — goz + 
96z — 64, it will come out zz -+22—4. And fo likewife 
in higher roots. 

The general rule for extra&ting any root out of any 
given quantity, is as follows. Having ranged the quantity 
according to the dimenfions of its letters, extradt the faid 
root out of the firft term, and that fhall be the firft member 
of the root required; then raife this root to a dimenfion 
lower by unit than the number that denominates the root 
required ; and multiply the power that arifes by that number 
itfelf ; divide the fecond term of the given quantity by the 
produét, and the quotient fhall give the fecond member of 
the root required. The other members of the root, if there 
be more than two, are found after the fame manner. In 
fome cafes the exaét root cannot be found in finite terms; 

+ 

thus, the {quare root ofa? + «*is found to bea+ —— a 

x? : x 
- 16a> 123 a" 
The operation is thus: 

at xt (age enk + We ae 
2:4 3, eB? eit 

= 

2 

2a+— ) #4 x? 
2a 
x wa 

- =) <a tz 

ingen: Ae x4 

ee aS 4a 
xt wt x? x* 

Sag) Sn ee ae 
x? x 

Sat 64a°’ oe 
In the fame manner the cube root of a3 + x? will be fouad 

za go ee Oe 
to be a + eee a ee &c.. Thus, 

a3 3 we 

a? = ear 3a 
Bia) % x8 

t 

Then cube a + cre. and we fhall have a? + x? + 

6 8 

tS which fubtraéted from the given quantity 

9 x = - 
a? + x3, leaves — — — for the mext refolvend ; and 

ga 27% 
this + apne 
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this divided by 3° will give ~ — for the next term of 
the quotient, &c. But the roots of quantities of this 
kind are much more expeditioufly obtained by means of 
the binomjal theorem. For the fquare root of a* + x? 

" eh " BS Tiel 
= a’ + x)? ; and a’ + x)? = 2°)? 4+ 3 xa’)? 

Sh I a i—yr z sl $-— 2 

20 9 tame x al MAT EX So XE xa’) 

I The a ee 

x x, &c, =a 2+ xa) Fx*+ 4x —ZFxwV * 
5 a 

a+ ix —2x —ixal” tx &c. mat 4 xart x 
eM) Aim) Set pete Kua x, &c, = (bringing the 

5S, 

powers of a from the numerators to the denominators, 
at 

by changing the figns of their exponents) a+ 
2a 

xt x® 
—— a sete) 

aes 
Tt 

Thus alfo the cube root of a? +x'=a +x )*3 and 
x z cet I 7 =; —F-— aa 

ai+x3) =a] + 3x a‘\* Xb EX x 

3-1 7 — 3-3 

aly—?x x) + 4x = x x a Xx\> 

pans. 
&e.ali+exa OF iets einer ome Siac at yen os ett 

I 1 5 Aes 8 ae 2 nd Ix —3x —§ xa) xy &e, = att xXx a—ZPrxt — 
3 x 

xa xx +o a— *x’,&e, =a + —— ; 
: +8 3a ga 

oe F : “6 
& —, &c. See Maclaurin’s Algebra, part i. ch. viii. 

p- t. See Roor. 50» 
EXTRACTOR, in Midwifery, an inftrument contrived 

to extract children in cafes of difficult births. We have 
the defcription of a forceps for extracting children by the 
head when lodged low in the pelvis of the mother, in 
the Medic. Eff. Edinb. vol. iii, art. 20. See alfo the abridg- 
ment of this book, vol. ii. p. 438, where fome alteration is 
mentioned of this inftrument from Giflard’s Midwifery, 
and an improvement of it by Mr. Ireke. See Forceps. 

- EXTRACTUM Caruarticum, a form of medicine 
in the London Difpenfatory, intended as an equivalent for 
the extra@um Rudii, commonly called Rudius’s pill, and 
which is for many reafons a better compofition than that 
pill. It is now called ‘ extraétum colocynthidis com- 
ofitum.”” See Corocynruis. 
EXTRADOS, the outfide of a vault. 

- EXTRANEOUS Fossirs, in Geology. Adventitious, 
fecondary, or figured foffils, have among them (fee Fossirs, 
Extraneous) thofe remains and exuvia of organized beings, 
which are found imbedded inthe ftrata of the earth. Since 
the difcovery of Mr. William Smith, that each particular 
hell, and other organic remain, has its proper and appro- 
priate place in the lamina of fome particular ftratum, and of 
which it is often a perfeé, and, perhaps, the moft unerring 
teft of identity, in moft inftances, the knowledge and 
exaét difcrimination of thefe numerous animal and vegetable 
vemains hag appeared a matter of the firft importance to 
geologifts, efpecially fince it has been further afcertained, 
as it now is, that moft, if not every one, of the organic re- 
mains, differ effentially from any recent fpecies of the ani- 
mals and plants, to which former, and too curfory, obferva- 
tiens had referred them; while many of them differ alroge- 
ther and entirely from any thing now hving or growing: which 
two points afcertaincd, have tended irrefiltibly to fhew that 

Vor. XIII, 

E X.T 

thefe organic remains were not entombed by the Mofuaic 
deluge, as moit writers had fuppofed, becamle they difler 

entirely from the antediluvian race, of which the prefent 
living ones are the defeendants and exaét reprefentatives, as 

the Mofaic account informs us, and are not of fubfequent 

creation, Another refult of the former of thefe facts has 

been to fhew, that.the feveral animals and plants whole 

foffil remains we meet with in the ftrata, lived and died on 
the ftratum in which we find them, prior to the depofition, 
and, perhaps, prior alfo to the creation of the matter of the 
lamina which covers them; and that the period of tlie 
exiftence of particular fpecies was in moft, if not every 

inftance, limited to that took up in the depofition of the 

particular ftratum in which they are found imbedded, feem- 
ing to fuggeft, that they were created at the period of the 
ftratification, which anfwers to the loweft lamina in which 

they are found, and ceafed to exiit altogether at the period 
an{wering to the higheft lamina in which they are found; a 
fuppofition in no ways inconfiftent with the Mofaic account 
of creation, if the whole of the foffil race be different 

from the prefent race of organized beings, and of a period 
of time antecedent to the events defcribed by the facred hil- 
torian, except in his introduétory words, “In the begin- 
ning God created the heavens and the earth.’ It may, 

poffibly, be urged, again{l the idea of a temporary duration 

of the primitive animals and plants, and their becoming after 
that extind@, that the fame kind of organic remains are found 
again, after large fucceffions of depoiitions with remains of 
different beings, in afcending the feries of ftrata, or in very 
diftant parts of the globe; to which it may be an{wered, 
that where fufficient difcrimination has been made in the 
{pecific differences of organic remains refembling each other, 
but found imbedded in a ftrata feparated by thofe of a dif- 
terent kind, and with different kinds of organic beings in 
them, it has generally, if not always, turned out, that 
the remains Bde each other, and hitherto fuppofed 
identic, are in reality not fo, but of perfectly diftin& {peciess 
their varieties, as fome might be difpofed to call them, in 
conformity to the language of the naturalifts refpeéting ac- 
cidental deviations in fome recent {pecies, being conftant, 
and fuch as properly conftituted diftiné& f{pecies in the 
great families of the primitive creation. Refpecting or- 
ganic fubftances found at very diftant places on the globe, 
which, on being brought together and thoroughly examined, 

appear to be identic; before any argument is drawn there- 
from, againft the temporary exiftence and extinétion of their 
originals in the primitive race which inhabited the waters 
of this globe, it fhould be diftin@ly afcertained that the 
feries of {trata and organic remains above and below the twa 
places in the feries whence the fpecimens were brought are 
really different ; or, in ather words, that the identic fpecies 
really do belong to different parts of the feries of ftrata ; 
for if, on the contrary, they belong to the /ame /fratuzn, 
however its obvious. mineralogical charaéter may appear 
changed, it is to be expeéted that the organic remains will be 
identic, fince Mr. Smith has, on tracing the ending or atuat' 
out-crop of a ftratum for feveral hundred miles, always 
found the organic remains the fame; as the numerous f{pe- 
cimens in his colle€tion, marked and brought from the ex- 
treme and intermediate points of {uch examination, do teltify. 

It is alfo to be taken into confideyation, that the did- 
coyeries af Mr, Farey, relative to denudated tra&s on our 
globe, fhew the poffibility, and, perhaps, the frequent oe- 
currence of fuch deep excayations being left in the ftrata 
of the earth, as to exhibit the edges, and indeed confider- 
able traéts of the planes of {lrata, at immenfe depths in the 
feries, below thofe proper to the general {trata on the furs 

Cc fact, 
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face, and having their regular baffet, or ending, on the 
furface, at great diltances from fuch denudated expofures of 
them. The immenfe denudation, for inftance, which has 
laid bare the fourth or lowelt limeftone rock of Derbythire 
and Staffordfhire, and the excavation’of Dove-dale and other 
vallies therein, appears to have expofed ftrata to view, which 
are from 14 to 2 miles in perpendicular depth beneath 
the red earth, or gypfeous traét, which furrounds them on 
all fides! (except, perhaps, a narrow {trip on the north, 
along the grand ridge, or waterfhead of the ifland,) which 
‘lower expofed parts of the fourth lime rock do not, per- 
haps, anywhere baflet, or come regularly to the furface, 
within 90 or 100 miles of Dove-dale and other vallies, 
where the denudation has expofed them. ‘The continents 
feem, from the relations of travellers, likely to furnifh nu- 
merous inftauces of denudations in the mountain chains, 
which ‘will be found to expofe ftrata that lie very low in- 
deed in the general feries, and at very great diftances from 
the regular or continued line of ending or outcrop of thofe 
particular ftrata ; and, withont adverting to which circum- 
ftances, the exact identity of organic remains from diftant 
places fo circumftanced, might feem to contradiét our ideas of 
their being peculiar to peculiar ftrata. But after all, {hould 
identically the fame fpecies of organic remains be found in 
diftant parts of the feries of terreftrial ftrata, what have 
‘we to limit the archite&t of ‘ heaven and earth,’’ from 
having re-created fimilar animals or plants dering the count- 
lefs periods of the primitive creation and exiftence? Ana- 
logy furely cannot befaid to do this, wheirthe animals and 
plants created fince he faid «* Let the waters be gathered 
together, and let the dry /and appear,” and which ftill con- 
tinue to exilt, have fo many points of refemblance to fome 
of the primitive and extinét ones, both in forms and habits, 
that they have for ages paffed as identic therewith. Mr. 
James Parkinfon and Mr. W. Martin, having engaged in 
works intended to colleét information on, and more accu- 
yately to difcriminate, extraneous or organic foffil remains, 
which works are ftill in progrefs, and the refults of Mr. 
W. Smith’s labours and thofe of his pupils being yet in a 
great meafure unpublifhed, we fhall defer what we have 
further to add on thefe highly interefting and curious relics 
to the article Rextigu14, which feems, indeed, their more 
appropriate title. In the mean time, as the ufual names of 
the feveral foffil animals and plants, &c. occur, we fhall not 
fail to lay before our readers fuch faéts and particulars as 
we can colle&, and with propriety communicate, concerning 
the objeéts of the unpublifhed refearches of the meritorious 
individuals alluded to; to whofe credit it ought to be 
known, that extended and undifguifed communications have 
all along been made among the circle of their friends, and 
in confequence of which a fpirit of enquiry on the fubje& 
has been excited, in various diftri€ts of the kingdom, from 
which the happieft confequences to fcience may be expeéted 
shortly to arife. 
Exrraneons, Extraneus, Lat. belonging to nothing, 

forcing. This word, during the laft century, was admit- 
ted into the mufical technica, in fpeaking of an unufual 
and irregular change of key, which is called extraneous 
modulation, or modulating into an unrelative key, as in 
the key of C natural, D witha fharp 3d, Db, B &, and B b, 
which are unrelative keys, having no found in common with 
the chord of C natural. With refpe& to extraneous modu- 
lation, Rouffleau fays that ro compofers have frequent re- 
ceurfe to fudden and unufual modulation, but thofe who 
are fteril in fancy and invention: and we fhould believe the 

-.affertion well founded, if Eman. Bach, Haydn, and Mozart, 
were excepted, who cannot be accufed of want of invention, 

EXT 

It is to the clumfy imitators of thefe great mafters, who, 
in total want of melody, have recourfe to unexpeéted hare 
mony, that Rouffeau’s accufation feems'to attach, © © * 
EXTRAORDINARII, in Roman Antiquity, a body 

of forces, confifting of a third part of the horfe, anda 
fifth part ofithe foot, which was feparated frem the reft, to- 
prevent any defign that might be formed againift the natural 
forces. See Asrecti. 
EXTRAORDINARY, fomething out of the common 

courfe. 
ExtTRAorDINARY couriers, are thofe fent exprefs on 

fome urgent oecafion. " 
Extraorpinary embaffador, or envoy, is fuch a one as 

is fent to treat or negociate fome fpecial and important 
affair, as a marriage, a treaty, confederacy, &c. or even 
on occafion of fome ceremony, as condolence, congratu- 
lation, &c. See Empassapor. 
A gazette, journal, or other news-paper extraordinary, 

is that publifhed after fome great and notable event, con- 
taining the detail or particulars thereof, which are not 
found in the ordinary papers. Our news-writers- gene- 
rally ufe poftfcripts, or fupplements, inftead of extraor- 
dinaries. 

ExtTraorpinsry cu/verin. See CULVERING 
EXTRAVAGANTES, a part of the canon law, con 

taining divere conftitutions of the popes, not includéd in 
the body of the canon-law; whence the denomination ex-. 
travagantes : ‘* quafi extra corpus juris vagantes.” 

The extravagantes are divided into two parts: the firfk 
contains twenty conftitutions of John XXII. and the fe- 
cond other later conftitutions of the faid John, and his fuc- 
ceffors. See Canon-Law, and DrecrerTAts. ; 
EXTRAVASATION, a term in Surgery, derived 

from extra, out of, and va/ay the veffels 3 it fignifies an effu- 
fion of any fiuid from the veffels, vifcus, or rece » in 
which fuch fluid is naturally contained, and the flage of 
the fame into another fituation, which is very frequently 
the interftices of the cellular membrane. In the head, 
blood is often extravafated, under the cranium, upon 
the furface of the dura mater, in confequence of the rup- 
ture of one of the arteries of this membrane from external 
violence. The fame fluid is alfo frequently extravafated on 
the pia mater, and in the conyolutions of the cerebrum, ory 
more deeply in the ventricles, and very fubRance of the 
brain. j 

In cafes of wounds of the abdomen, large quantities of 
blood are occafionally extravafated in the cavity of the peri= 
tonzum, or the contents of the ftemach, bowels, gall- 
bladder, or fome other injured vifcus, may become effufed. 
When the urinary bladder is wounded, or when a flough 
takes place in a certain part of it, from the diftenfion occa- 
fioned by a long protraéted, and unrelieved retention of 
urine, the Jatter fluid may become extrayafated in the ab- 
domen. In the example of ftri€tures, the urethra ocea- 
fionally ulcerates between the obftruétion, and the neck . of 
the bladder, and the urine is confequently extravafated in 
the cellular membrane of the perinzum and fcrotum. Some- 
times, when a portion of the bowels mortifies, after being 
returned into the belly, in cafes of hernia, the inteftinal 
matter efcapes from the alimentary canal, through the breach 
occafioned by the floughing. ? 

In the thorax, furgeons fometimes have) opportunities 
of feeing cafes, in which confiderable extravafations of blaod 
arife, in confequence of ftabs and gun-fhot wounds; 

In the limbs, and indeed, we might fay, in every fitua- 
tion, practitioners frequently meet with extravafations of 
blood, in cafes of wounded arteries, aneurifms, and violent 

contufions 

. 
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EXTRAVASATION. 
ntufions and blows, which rupture veflels of important 

ize. Bloody fwellings, produced in the laft-mentioned 
manner, are technically named ecchymofes, and have already 
been treated of elfewhere. See Eccuymosis. 

_ Our defign, in the prefent place, is to confider extravafa- 
tions in a furgieal point of view, as they occur in the head, 
the cheft, and the belly; taking occafion, however, to 
refer the reader for certain parts of the fubje& to other 
places in this work. 

* Extrava/fation of blood in the head, from external violence. 
—After explaining with equal perfpicuity and: clegance, 
How the dura mater ferves as a periolteum to the internal 
farface of the bones of the cranium, in the fame manner as 
the pericranium does to the external table, Mr. Pott no- 
tices, that by blows, falls, and other fhocks, fome of the 
larger of the veffels, which carry on the communication 
between the dura mater and the fkull, may be broken, and 
a quantity of blood fhed upon the furface of that mem- 
brane, This, he obferves, is one {pecies of bloody extra- 
vafation, and, indeed, the only one which can be formed 
between the fkull and dura mater. If the broken veflels be 
few, and the quantity of blood which is thed, be {mall, 
the Ps aan are generally flight, and, by proper treat- 
ment, difappear: when they are large, or numerous, or 
the quantity of extravafated fluid confiderable, the fymp- 
toms are generally urgent in proportion; but, continues 
Mr. Pott, whether they be flight, or confiderable, whether 
immediately alarming, or not, they -are always, and uni- 
formly, fuch as indicate preffure made on the brain and 
nerves, viz. flupidity, drowiinefs, diminution, or lofs of 
fenfe, fpeech, and voluntary motion. 
. The fhock which the head fometimes receives by falls 

from on high, or by ftrokes from ponderous bodies, may 
likewife occafion a breach in fome of the vefiels, either of 
the pia mater, or brain, and thus produce an extravafation 
of the fluid which fhould circulate through them. 

Mr. Pott remarks, that an extravafation may be the 
oily complaint 'caufed by the accident ; or it may be joined 
with, or added to, a fra€ture of the fkull. ~But, this is 
not all; for it may be produced not only when the cranium 

js unhurt by the blow, but, even when no violence of 
any kind has been offered to, or received by the head. 
Verti 0, yomiting, ftupidity, hemorrhage, lofs of fenfe 

and motion, either partial or total, are fet dowm by this 
celebrated furgical author as the fymptoms,of an extrava- 
fation within the cranium; fometimes one or more occur 
in tle fame fubjeét ; fometimes all of them. Thefe fymp- 
toms,. which are all eafily accountable for from extravafa- 

- tion of fluid, and unnatural preflure made on the brain and 
Terves, are,fays Pott, frequently miltaken as indications 

a difeafe, which, confidered abftraétedly, can neyer - 
edule them; he means a fimple undepreffed fraéture of the 
cranium, which may be accompanied by them, but cannot 
edufe them. 

The fame writer repeats, that when a fluid is extravafated 
in any confiderable quantity within the cavity of the crani- 
um, if any bad fymptoms are produced by it at all, they. 
are, and muft be, fuch as indicate preflure made on the 
brain; and. origin of the serves, occafioning thereby either 
dilturbance, .or abolition of the offices of fenfe and motion ; 
and: thissin a different. degree, according to the quantity, — 
kind, and fituation of the preffing fluid. 

Mr. Pott {cems to have entertained thetcommon notion of 
hemorrhage from the ears and nofe being alfo fymptoms of 
an extravafation. However, tke leaft refleétion mult foon 
make any body perceive, that a bleeding from thofe cs 
is only indicative of their having faltained a violent hock 
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in common with the reft of the head. Even the degreé of 
violence is not at all denoted with any certainty by thefe 
circumftances ; for, with’ refpect to the nofe, we know, 
that, in many perfons, the flighteft caufe will make it bleed. 
When the above-mentioned fymptoms exift, Mr. Pott 

was of opinion, that we might pronounce, in a pofitive 
manner, our judgment, that the brain fuffers compreflion ; 
but, fays he, to our very frequent mortification, we find 
thefe are the only circumftances which, in fuch cafe, we 
can depend upon; every thing elfe which relates, or 
belongs to them, being involved in a moft perplexing ob~ 
{curity. We not only have no certain infallible rule where~ 
by to diftinguifh what the preffing fluid is, or where it is 
fituated; but we are, in many inftances, abfolutely incau 
pable of knowing whether the fymptoms be occafioned -by 
apy fluid at all; for, a fragment of bone broken off front 
the internal table of the cranium, and making an equak 
i i of preflure, will produce exadtly the fame com-~ 
plaints. - e 

: When a cafe, attended with the preceding fymptoms, 
occurred, the old furgeons ufed in general to conclude, 
that the brain had fuffered a concuflion, to which all the 
confequences were imputed. ; 

Mr. Pott obferves, that a concuffion and an extravafation 
are very diftiné& caufes ef mifchief, though not always very 
diftinguifhable. M. Le Dran, and others of the medern 
French writers, have made a very fenfible and juft. dif- 
tinétion between that kind and degree of lofs of fenfe, 
which arifes from a mere commotion of the brain, and 
that which is crufed by a mere extravafation, in thefe in- 
ftances, in which the time of the attack or appearance of 
fuch fymptoms, is different, or diftin@. The lofs ot fe: fe, 
which immediately follows the violence, fay they, is moft 
probably owing to a commotion; but, that which comes 
on after an interval of time is paft, is moft probably catifed 
by extravafation. 

Mr. Pott remarks, that this diftinGion is certainly ju 
and good, as far-as it will go. That degree of abolition; or 
diminution of fenfe, which immediately attends, or follows: 
the blow or fall, and goes off again, without the affiftance 
of art, is in all probability occafioned by the fudden fhake 
or temporary derangement of the contents of thehead; aud 
the fame kind of fymptoms recurring again fome time after 
they had ceafed, or not coming on until fome time has 
paffed from the receipt of the violence, do moft probably 
proceed from the breach of a veffel within, of upon the 
brains But, unluckily, we have it not very often in’ our 
pewer to make thisexa& diftin@ion. An extravafation is 
often made fo immediately, and fo largely, at the inftant: of 
the accident, that all. fenfe and motion are inftantaneoufly 
loft, and. never again return, And it alfo femétimes 
happens: (continues Mr. Pott), that, although an extrava- 
fation may poflibly net have been made at thé moment of 
the accident, and the firft complaints may havé been owing! 
to commotion merely,- yet a quantity of fluid having been 
fhed. from its proper vefiels'very foon after the accident, and 
producing its proper fymptoms, before thofe caufed by the 
commotion have had time to go off, the’ fimilarity of the 
effets of each of thefe different caufes is fuch, as to deprive 
us of all power of diftinguifhing between the one and the other, 
or of determining, with any tolerable precifion, to which 
of them fuch fymptomsas remain are’ really owing. 

Mr. Pott next ebferves, that the nature and degree of 
the fymptoms, produced by the preffure of an extravafation, 
are various and different-in different perfons, according te 
the kind, quantity, and: fitudtion of the preffing fluid. 
Sometimes it is mere fluid blood; fomectimes: blood in 
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a ftate of coagulation ; fometitnes it is a clear lymph; 
and, at others, blood and water are found mixed 
together; each of thefe is found either fimple or mixed in 
different fituations ; that is, between the fkull and dura ma- 
ter, between the dura and pia mater, or in the natural cavi- 
tics of the brain, called its ventricles, and fometimes, in 
cafes of great violence, they are found at the fame time in 
all thefe different parts. Sometimes; a confiderable quanti- 
ty is. fhed inftantly at the time of the accident ; and fometimes 
the breach, by which the effufion is made, is fo circum- 
itanced, both as to nature and fituation, that it is at firlt 
very {mall, and increafes by fafter or flower degrees. In 
the former (fays Pott), the fymptoms are generally imme- 
diate and urgent, and the extravafation is of the bloody kind. 
Inthelatter, they are frequently flight at firft, appear after 
fome little interval of time, inereafe gradually, till they be- 
come urgent, or fatal, andare, in fuch cafe, generally oc- 
cafioned by extravafated lymph. So that although the 
immediate appearance of bad fymptoms does moft certainly 
imply mifchief of fome kind or other, yet, onthe other 
hand, no man ought to fuppofe his patient free from hazard, 
either becaufe fich fymptoms do not fhew themfelves at 
firft, or becaufe they appear to be but flight ; thofe which 
come on late, or, appearing flight at firft, increafe gradual- 
ly, being full as much to be dreaded as to confequence as 
the more immediately alarming ones; with this material 
difference between them, that the one may be the confe- 
quence ofa mere concuffion of the brain, and may by means 
of quietude and evacuation go quite off ; whereas, the other 
being moft frequently owing to an extravafation of lymph, 
(though fometimes of blood alfo,) within the fubftance of 
the brain, are very feldom removed by art.  (Pott’s 
Works, vol. i.) It appears from fome excellent obfervations 
publifhed by Mr. Abernethy on the fubje& of injuries of 
the head, that a fraGture of the fkull is not likely to be 
followed by an equal degree of extravafation in every part, 
as the veffels, connecting the dura mater to the cranium, are 
in moft parts of that membrane of a fmall fize. If thefe are 
accidentally ruptured, a flight hemorrhage enfues, which 
foon ftops, and only a thin ftratam of coagulated blood is 
found, if the bone be removed. But, fays Mr. Abernethy, 
if the fra€ture happens in the track of the principal artery of 
the dura mater; if the trunk, or even a confiderable branch 
of that veffel be torn, the hemorrhage will be profufe, and 
the operation of the trephine becomes immediately neceflary 
to preferve the life of the patient. 

When an interval of fenfe occurs between the blow 
and the ftupor occafioned by the effufed blood, the 
difcrimination of the nature of the cafe is greatly fa- 
cilitated by that circumftance, as we have already re- 
lated, becaufe it becomes manifeft, that the bad fymp- 
toms, which now come on, are net owing to the firft 
mere fhock of the external violence on the brain. The pa- 
tient was moft probably ftunned by the blow, at the very 
inftant of its occurrence; but he gradually regained his 
fenfes,in proportion as the firft effeéts of the fhock on the 
brain fubfided. However, as fome veffel was wounded by 
the fame blow, an hemorrhage continues under the cranium, 
on, or within, the brain, and as foon as a certain quantity 
of blood is extravafated, its preflure produces a recurrence 
of ftupefaction. 

Unfortunately, great obfcurity attends numerous cafes, 
in confequence of patients having no interval of fenfe, and 
remaining in a ftate of complete ftupefaction ever after the 
accident. We know not, whether the brain is labouring 
under concuffion, or compreffion, or both ; and even when 
we do know that the bad fymptoms arife from an extravafa- 

tion, we are frequently unable to fay where the effufed blood 
is fituated. Now, fince the operation of trepanning is not 
likely to afford affiftance, unlefs the blood be upon the dura 
mater, fo as to allow of being taken away, and fince the 
operation itfelf is by no means free from danger, we fhould 
be very relu€tant to put it in practice. without having good 
foundation for believing that there will be found immediate- 
ly under the perforation, which we are about to make in the 
bone, the extravafated blood, which gives rife to the urgent 
complaints. Praétitioners are highly indebted to Mr. 
Abernethy for a fuggeftion, which promifes to be of ex- 
ceedingly great affiftance in direéting whether the trephine 
ought to be ufed, or not, on a particular part of the head. 
“ Unlefs one of the large arteries of the dura mater be 
wounded, (fays this gentleman,) the quantity of blood 
poured out will be inconfiderable ; and the flight compref- 
fion of the brain, which thisoccafions, may not be attended 
with any peculiar fymptoms ;. or, perhaps, it may occafion 
fome ftupor, or excite an irritation difpofing the fuljacent 
partsto become inflamed ; but both thefe effeéts will gra- 
dually abate, nor will any inflammation enfue, if proper 
means are taken to preventit. It isindeed highly probable 
that in many cafes, which have done well without an ope- 
ration, fuch an extravafation has exifted. But, if there be 
fo much blood on the dura mater as materially to derange 
the funétions of the brain, the bone, to a certain extent, 
willno longer receive blood from within ; and by the ope- 
ration performed for its expofure, the pericranium mutt have 
been feparated from its outfide. I believe, that a bone fo 
circumitanced will not be found to bleed ; and I am certain 
it cannot with the fame freedom and celerity, as it does 
when the dura mater remains conneéted with it internally.’” 

In fome cafes, related by Mr. Abernethy, there was not 
the leaft hemorrlage, and this gentleman mentions his hay= 
ing twice been able, by attending to the want of hemor-_ 
rhage from the outfide of the cranium, to afcertain the extent 
to which the dura mater was detached within. Alfo, when 
fymptoms feemed to require the perforation of the fkull, Mr. 
Abernethy has frequently feen the operation contra-indicated 
by the hemorrhage from the bone, and rightly, as the 
event proved. 
When the bone has been for fome time bare, this crite- 

rion may not be fo clear; but Mr. Abernethy fcraped the 
furface of a portion of the fkull, which had remained fome 
time in a denuded ftate, and he found that it bled freely 
enough to denote that the dura mater was adherent to the 
inner table, and, confequently, that making a perforation 
there could be of nofervice. See Effay on Injuries of the _ 
Head, p. 32—34 
We fhall next enumerate the fymptoms of preffure on the 

brain, and contraft them with thofe of concuffion. It is to 
be underftood, that the complaints produced are nearly 
the fame, whether the preffure is made by an extravafation, 
or a fraéture of the cranium with depreffion. 

Symptoms of Preffure. 

1. Patient at firft ftunned, with cold extremities. 
2. Revives, and has an interval of fenfe, in cafes of extra- 

_vafation, but not in thofe of a depreffed fracture. 
3. The quantity of effufed blood increafing, he becomes _ 

drowly and ftupid. 
4. Pulfe regular and flow. 
5. Patient quite infenfible. 
6. Pupil dilated. 
7. Stertorous refpiration. : 
N.B. When the bleeding is very copious ia the firit in- 

tance, 
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Nance, or when a violent concuffion of the brain has alfo 
happened, the patient has no interval of fenfe, 

Symptoms of Concuffion. 

1. Patient at firft ftunned. 
2. Extremities cold; pulfe hardly percep- 

tible. 
3. When the violence has not exceeded a 

certain degree, the fenfes return gra- 
dually. 

4. The ftomach rejeés its contents; ficknefs 
betrays irritability in the cefophagus 
and ftomach, and cannot be expected, 
when the brain is labouring under much 
compreffion, the great effeét of which 
is to produce an univerfal infenfibility, 
or palfy, throughout the body. 

Us. The pulfe is now flow, and intermits. 

{ 6. In proportion as the immediate effects of 
| the fhock of the brain fubfide, fymp- 

Firk flage. 

toms of irritation and inflammation of 
that organ come on. 

7. Symptomatic inflammatory fever begins, 
8. Pupil of the eye contracted. 
g- The veflels of the eye become red and 

turgid. 
10. Delirium. 

(1c.Pulfe very frequent and fmall. 

We fhall not expatiate on this fubje&; but refer to 
Compression, Concussion, Injuries of the Heap, and 
‘TrepanninG, for further information. 
‘Extravafation of blood in the thorax.—In cafes of 

wounds which penetrate the cavity of the cheft, the 
intercoftal arteries are liable to” be injured, and if the 
blood cannot readily fow outward through the wound, 
it is apt to infinuate itfelf between the pleura and lungs. 
Ain extravafation of blood may alfo occur in the thorax, 
when fome of the veflels of the lungs, one of the coronary 
arteries of the heart, or the internal mammary artery, have 
been wounded. An effufion of blood in the cheft may 
likely obvioufly originate from a wound of the auricles, or 
ventricles of the heart, or of the thoracic aorta, and vena 
cava; but we need hardly obferve, that m thefe and other 
inftances, in which the bleeding would be in a moment ex- 
eeffively profufe, the extravafation proves inftantly fatal. 
Smaller veffels are frequently injured, ard pour out a confi- 
derable quantity of blood in the chefts yet the records of 
furgery evince, that thefe accidents do not always have a 
fatal termination. , ‘ 

‘The fymptoms commonly enumerated by furgical writers, 
as indicative of an extravafation of blood in the thorax, are 
the following: the patient is greatly oppreffed, and expe- 
riences a kind of uneafinefs which will not let him remain for 
any length of time in the fame pofture. He feels confider- 
able Sificulty in fitting up in bed, except his body be bent 
a good way forward, in which pofition the diaphragm is 
eine’, and not fo much dragged by the weight of the eX- 
travafated fluid. When the thighs are bent, the patient 
can lie with tolerable eafe on his back, he is alfo not averfe 
tolying on the fide on which the wound is fituated ; but he 
cannot place himfelf on the oppofite one, without feeling 
very acute pain in the fituation of the mediaftinum. __ 
“hie refpiration” is fhort, frequent, and interrupted by 

fighs; his veins become empty, a mortal palenefs fpreads 
over his countenance ; his extremities become cold ; a vifcid 
perfpiration covers his neck and temples; histeeth chatter, 

Second ftage. { 

his pulfe grows weak, and if (as moft frequently happens ) 
the lungs are wounded, he coughs up frothy blood, and air 
iffues from the wound. 

The preceding clafs of fymptoms, however, are not al- 
ways attendant on every confiderable effufion of blood in 
the thorax. Wounded perfons have been known to die of 
fuch an extravafation, whofe refpiration was tolerably free, 
and who did not éomplain of fuffering more inconvenience 
in one pofture than another. Sabatier ftates, that feveral 
fa&ts of this kind have fallen under his own obfervation, 
Other wounded perfous alfo, who have had moft of the com- 
plaints, ufually imputed to extravafations of blood in the 
thorax, have been cured by ordinary means. 

The fymptoms of an extravafation of blood in the thorax 
are upon the whole very equivocal. Hence, feveral attentive 
practitioners have taken extraordinary pains to difcover addi- 
tional circumftances, by which the nature of the cafe might: 
be more infallibly afcertained. Thefe endeavours, however, 
feem to have been attended with little fuccefs. A furgeon 
of the name of Valentine afferted, that a fort of ecchymofis 
of the integuments, over the angles of the ribs, was an in- 
variable fymptom ; but fucceeding obfervers have not found 
the remark correét. 

When there is no doubt im the pratitioner’s mind that 
blood is extravafated in the cavity of the thorax, and that 
it is the occafion of a dangerous oppreffion of the lungs and 
diaphragm, the obvious indication is to endeavour to pro- 
mote the efcape of the effufed fluid. However, before un- 
dertaking any operation, the revived {tate of the pulfe, the 
return of warmth in the extremities, and the ceffation of 
convulfions ought to denote, that the hemorrhage no longer 
continues from the wounded veffels. If vent were given to 
the extravafation before the bleeding had ceafed, a freth 
quantity of blood would foon be poured out in the cheft, 
and the patient die exhautted. 

For another reafon, alfo, prudence requires that the prace 
titioner fhould not precipitately have recourfe to an opera- 
tion: viz. allowing a little while gives nature an opportu- 
nity of employing her own refources, and any one 
who will be at the trouble of referring to books of furgical 
cafes, will foon meet with examples in which there is every 
reafon to believe that there was more or lefs blood extrava- 
fated in the cheft, though the patients completely recovered 
without any operation. 

There are five principal methods of difcharging blood 
from the cavity of the cheft.’ 1. By placing the patient in _ 
a pofture which favours the efcape of the blood. 2. By 
introducing a fyringe for the purpofe of fucking it out,. 
ora mere cannula, through which it isto flows 3. By en- 
larging the wound. 4. By employing injections, with 
which the clots of blood are to be wafhed away. 5. By 
making an opening into the thorax in a depending fituation. 

Having thus curforily treated of extravafations in the 
cheft, we fhall quit the fubje& for the prefent, intending to- 
refume the confideration of it in fpeaking of wounds of the 
thorax. See Wounps. 

For an explanation of the method of making a depending 
opening into the cheft, fee ParaceNTEsIs. 

Extravafations in the Abdomen.—Various kinds of 
fluids may be extravafated in the abdomen in cafes 
of wounds, floughing of the inteftines, &c. Bile, chyle, 
urine, blood, feces, &c. are all apt to be effufed under 
particular circumftances. Surgeons ufed formerly to- 
fuppofe, that whenever any fluid efcaped from a veffel, or 
bowel, into the general cavity of the peritoneum, it always. 
became extenfively diffufed among the conyolutions of the 
inteftines, The erroneous fuppolition feemed to be con~ 
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firmed by fadts, the moft.open to obfervation, and completely 
exempt ms the poffibility of miftake. | PraGitioners faw 
that the water of dropfies, the pus of abfceffes, which had 
burflinto, the abdomen, as well as the chyle and feces, which 
had efcaped through a wound, or other fort. of breach of an 
inteftine, were invariably aud univerfally diffufed among the 
folds of the mefentery, and bowels after death. 

NM. Petit (the fon) firlt queitioned the accuracy of the 
foregoing opision, in relation to the patient while alive. 
Fe fuggefted that as ia the living body the inteftines were 
diftended with feces, alimentary matter and air, while they 
were alfo mutually aGting againft cach other, and in a con- 
tinual ftate of compreffion from the alternate contraétion of 
thé diaphragm and abdominal mufeles, there might be a fa- 
perior refiftance made to the weight of the extravalated fluid 
tending to feparate the vifcera to which we allude. On 
the, contrary, fays Petit, is it not poflible that, as foon as 
the patient is dead, aad the above kind of refiftance is.taken 
away, the extravafated fluid may infinuate itfelf any where 
without difficulty ? M. Petit remarks, that the truth of the 
preceding fuggeftion cannot be doubted, when we comfider, 
that certain cafes of hernia get well, notwithftanding the 
burfting of the gangrenous part of the intettine, after its re- 
duction into the abdomen. In fuch inftances, in fa&, the 
contents of the bowels appear to efcape outward through 
the wound entirely in confequence of the refiltance made to 
their diffufion among the. conyolutions of the inteftines, 
However it might be objected, that, in cafes of hernia, 
fince the bowels almoft always adherent to the edge of the 
abdominal ring, the iffue of the iateftinal matter through the 
wound is rather to be aferibed to. the eafe with which this . 
event may happen, than to any. refiftance made internally by 
the furrounding vifcera.. But M. Petit cites, feveral cafes, 
which fully confirm, that there isa yatt refiftaace made to 
the lodgment of extravafated fluids among the convolutions 
of the. bowels, and folds of the mefentery, 

After death, any fluid, extravafated, in the abdomen, may 
by its mere gravity infinuate itfelf any where, and, become 
difperfed among the various.parts, becaufe thefe parts being 
without action make no,oppofition. Butin the living ftate, 
all the abdominal vifcera reciprocally, act.upon. each other, 
and forming, as/it. were, only, one. body, by reafon, of fuch 
mutual S+pport, the refitance which is, made to. any: extrava: 
fated matter will always keep it from becoming widely. 
diffufed, ia the manner, which many, Have imagined, 

Let us next, with, Ma Petit, reflec upon the inferences to; 
be. drawn from {uch reciprocal. aétion of the abdominal 
vifcera. j 

The firit, confequence is, that, an: extravafated. fluid. can: 
only infinuate itfelf into the cavity of the abdomen, in the 
fame way that a fluid becomes effufed-ia an externalipart.; 
that isto fay, the extravafation,can only, fpreads by degrees, 
and fucceflively, into fuch, places.as offer the leaft: refiftance. 
Blood, when it infinuates itfelfjinto the interftices of the 
mufcles, can. only get from.one. membranous) cell into- an- 
other, by the firlt one being fo diftended, that the fluid-can 
more readily get into a fecond cell, and from this:into a 
third, than increafe the diftended flate of its, fir dituation. 
Juft fo in the abdomen, the blood which efcapes: from. a 
wonaded veflel, is firft effufed into a fituation near the open- 
ing in the veffel, either between the peritoneum and-furface 
formed, by_the inteftines, or.moredceply among the. conyo- 
lutions of the bowels, or,fomeof the folds of the mefentery. 
In the proportion: as the, bleeding continues, the blood 
forces its original boundary, and dilatesithe place which it 
occupies, in every direction, uatil it meets with lefsrefidtance 
in making its way, either upward or downward, or to the 

right or Ioft, ‘The extravafation contidues todilatethe 
f{pace, which it fils in the fame ag neti either the. 
limits are forced, or the effafed fluid {preads in forme othe 
direGtion. The extravafation will,expand in this manner, 
till the refiflance, made by the vifcera, becomes equal tu 
the impetus, with which the blood iffues from the veflel, 
M. Petit was of opinion, that it was this kind of refiftance 
which put a ftop to the hemorrhage, even before aT 
coagulum had. been formed in the gar: of the veffel, 
That the blood, while flowing from tlie veffel and in a Auid 
flate, fhould only make one mafs and be.contained in one 
cavity, till coagulation takes place, is a circumftanee which! 
cannot rationally be imputed to a thing elfe, than the 
refiftance depending upon the mutual action of the vifcera 
in the living itate. It is alfo equally certain, that it is in 
confequence of the fudden ceffation of fuch refiftance, that 
extravafated blood, which is fluid after death, becomes dif- 
perfed-among the different convolutions, of the bowels, and 
forms numerous {eattered colleGtions. 

The feeond inference which: M, Petié mentions, as dedu- 
cible from the refiftance arifing from the reciprocal preflure 
of the abdominal vifeera, is that at extravafation in the 
cavity of the abdomen cannot fo eafily happen, as fome 
have fancied. It was once not an uncommon ideas that an 
breach in a very moderate veflel could’ occafion a confider- 
able extravafation, becaufe the orifice could not be com- 
preffed, like that of a veffel in a more external fituation. 
It is indeed true, that no comprefiion- can be dire&tly ap- 
plied to the opening in an internal’ veffel ; but the refiitance 
which the furrounding vifcera make, to the extravafation, 
operates.as\a fubititute. It is even probable, according to 
Petit, that when blood is effufed in the abdomen, it has a 
greater refiftance to. overcome, than when extravafated inan 
external.part. This author ftates, that the refiftance of the ; 
cellular membrane, the common. bond of connection/between 
the mufcles, is undoubtedly lefs. than that which depends 
on.the reciprocal action of the inteftines, and reft of the. 
vifcera. The inceffant alternate motion of the abdomen 
and. thorax. is in favour. of the preceding opinion. The . 
facility alfo, with which abfceffes fituated in the abdomea 
are dicharged, through a fmall, and very, frequently not a 
depending opening, is an additional faét, proving that the 
abdominal, vifcera, by, the manner in which they mutually 
prefs upon.each other, make.a greater refiftance to an extra- 
vafation, thau can-be made by the cellular fubftance in other 
parts of the body, fs ; 

Swords have-often been thruft completely through the 
body, without giving rife to any dangerous. fymptoms, or 
only to fuch as: frequeatly attend wounds, which do reach 
into the cavity of the belly. We cannot imagine, contrary 
to all. probability, that, in. this. cafe, the. weapon has flip- 
ped, over, the. intettines, through their sutpliesvi ane by 
good: luck, has. wounded none of the bload-veflels. e 
mut rather,conclude, that an extravalation does not always 
enfue from a wound of. the vifeera. or blood-veflels,. or at 
lealt, that the extravafation is not invariably attended with 
fuch confequences.as former practitioners ufed to fuppofe. 

For the purpofe of rendering the foregoing remarks more 
intelligible, let us follow M. Petit ia, his obfervations, and 
take notice of the principle which he-hasdaid down in his 
excellent memoir, viz. that- withovt a, particular action 
in the mufeular fibres of the inteftine or artery, no. extrava- 
fation would; occur in the abdemens even, were- there, a~ , 

Suppofing the blood veffels breach im fuch bowel or veffel. 
deftitute of action, and the place of the. opening prefled — 
upon by a force equal to that, which operates upon the reit 
of theirextent, the fluid, which they contain, would va f 
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be effufed in the abdomen, fo as to form: an extravafation, 
Befides its being evident, that this muft be the fa&, 
M. Petit mentions his having a@tually obferved it in the 
ere of a man, who died of gangrene in the abdomen, in 
confequence of a heriia, which was attended for upwards 
of a fortnight with the mot violent fymptoms of ftrangula- 
tion. Nearly the whole of the inteftinal canal was equally 

' affe&ted with gangrenous mifchief, fo that it was fearcely 
poffible to handle any of the bowels without occafioning a 
breach in them. However, although the inteftines were 
filled with very fluid excrement, none of it was extravafated 
m the abdomen. In feveral places, indeed, Petit difeovered 
numerons little breaches of continuity, which had allowed 
a little of the excrement to efcape, but only juft enough to 
tinge the adjacent parts. Petit acknowledges, at the fame 
time, that round where thefe holes were fituated, fome 
flight adhefions had taken place between the bowels, and 
thefe and other parts ; but they were fo weak, and eafily 
broken, as to be quite incapable of hindering an extravafa- 
tion. © Petit concludes, that in this inftance no extravafa- 
tion happened, becaufe the inteftinal canal was every where 
affe&ted with gangrene in nearly the fame degree, and the 
difeafe had deftroyed the tone and ation of the mufcular 
fibres, of the inteftines. 

Tt is contended by Petit, that the foregoing cale affords 
fufficient proof, that, without a centraétile power.in the 
blood veffels and iateftines, no extravafation of their con- 
tents could be produced in the abdomen, and that fuch an 
event would certainly be oppofed by the action of the ab- 
dominal mufeles and diaphragm, which make uniform and 
equal preffure upon all the vifcera. If this ftatement be 
correct, it is obvious, firft, that the greater the a¢tion of the 
wounded vyeffels is, in relation to the quantity of fluid 
which they have to propel, the greater will be an extrava- 

_fation from them: fecondly, that no extravafation can arife 
unlefs the aétion of the veffels themfelves be capable of over- 
coming the refiftance depending upon the mutual ation of 
the parts. Hence, only wounds of veffels above a certain 

_ fize can give rife to extravafations, at leaft, to any of im- 
portance. The veins cannot occafion fo much extravafation 
as the arteries: nor are wounds of the inteftines fo apt to 
_be followed by. an effufion of the chyle and feces, as the 
fame injuries of the blood veffels are liable to be attended 

_ with an extravafation of blood. Petit was alfo of opinion, 
that wounds of the ftomach were not fo often as thofe of 
the bowels the caufe of this kind of accident. 
» The feces cannot be fo eafily extravafated as blood, not 
only becanfe the aétion of the inteftines, particularly that 
of the fmall ones, upon their contents, is weaker than that 
of the blood veffels upon the blood, but, principally, be- 

 eaufey when there is a breach in one of the bowels, 

_ and fetes can never be extravafated-in the abdomen. 

Na 

_ the contents will continue their courfe through the inteftinal 
canal, without any need of there being a confiderable obftacle 
tothe occurrence of an effufion. However, Petit admonifhes 
us not to conclude, from what has been faid, that the chyle 

There 
is no doubt whatever, he obferves, that an extravafation may 
take place, wheu the wound in the bowel is of ample fize, 
the gut filled with chyle or excrement, and care is not taken 
to empty the large inteftines very often with glyfters.. The 
event may alfo happen, when: pain and irritation render the 
mufeular action of the inteftines violeat, irregular, and con- 
vulfive, and when unequal preflure issmade upon the abdo- 
men, Under {uch circumftances, the refiftance made to an 
extravafation, Ly the reciprocal aétion of the vifcera, is over- 
eome, and the contents of the bowels will continue to be 
eifnfed, until the impulfe arifing from the contraétile power 

of thefe organs returns to a fate of equilibrium with the 
refiftance depending on the mutual aétion of all the vifcera. 

The extravafation of chyle and feces does not take place 
differently from that of blood ; but in wourds of the bowels 
there is this advantage, that the fame opening which has 
piven paffage to the extravafated fluid, may alfo allow it to 
return and pafs off. ‘Petit remarks that we need no further 
proof of what has been ftated, than the great evacuations of 
blood, which fome wounded perfons have had with their 
ftools, without being affliéted with any of the fymptoms of 
extravafation. It is highly improbable, that fuch bleeding 
could depend upon the injury of any of the veffels ramifying 
upon the inteftinal canal, fince their fize is too inconfider- 
able. We rather believe that, in thefe cafes, fome veffels, 
either of the mefentery, or fome other part, have been 
wounded at the fame time as the inteftine, and that the 
blood has infinuated itfelf into, and taken its courfe through 
the bowels, in confequciice of tlw refiftance made to its 
extravafation among the vifcera. 

The foregoing remarks, made by Petit (the fon’; clearly 
prove not only that an extravafation of feces cannct fo 
ealily happen in the abdomen as has been imagined ; but, 
alfo, that it is lefs dangerous than an effufion of blood 
ufually is, aud that it is accompanied by lefs violent {ymp- 
toms. When the contents of the bowels are extravafated, 
adhefions are likewife obferved to form more readily, and 
to limit the effufed matter fooner, than when the extrava- 
fation confifts of blood. After fuch adhefions have once 
formed, it is probable that the extrayafated matter may be 
got rid of in the fame favourable way, as certain abfceffes, 
which have difcharged themfelves into the inteftinal canal, 
Blood, however, cannot infinuate itfelf again into the canal 
of the veffel, out of which it has efcaped, becaufe a clot 
blocks up the opening. But a wound in an inteftine re- 
mains continually open, till it is clofed by the adhefions 
which the bowel contraéts to the adjacent parts: adhe- 
fion, indeed, is the only means by which a wound of this 
defcription can be healed. 

M. Petit remarks, that among the numerous faéts which 
might be adduced in proof of the difficulty with which a 
wound of the ftomach permits the aliment to be extrava- 
fated, the operation of an emetic in this cafe is a ftriking 
one, Petit expreffes his belief, that vomiting does not de- 
pend upon the ation of the mufcular fibres of the ftomach, 
but entirely upon the fudden and violent contraétion of 
thesabdominal mufcles. This author conceives, that, if 
the particular ation of the ftomach itfelf had much concern 
in the production of vomiting, an extravafation of the ali- 
mentary matter would neceflarily happen in the abdo- 
men when that vifcus is wounded. However, in the in- 
{tances referred to by Petit, the occurrence did not take 
place, becaufe, notwithitanding the violence with which 
the abdominal mufcles and diaphragm contraéted, they 
made equal and uniform preffure on all fides of the fto- 
mach. The danger of an éxtravafation is alfo lefs, inaf- 
much as a wound of the ftomach is always much {maller 
in relation to its cavity, than that of a bowel, in regard to 
the inteftinal canal. 

Circumftances are very different, in refpe& to wounds: of 
the gall and urinary bladders, efpecially when thefe recep- 
tacles are full. An extravafation is then an inevitable con- 
fequence, both on account of the great fluidity of the bile 
and urine, and of the contraétile power with which the 
parts are endued, and againft which the aétion of the abdo- 
minal mufcles makes no fort of refiftance. An extravafa- 
tion of thefe fluids is extremely dangerous, by reafon of 
their irritating quality with refpeét to the vifcera, The co- 
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fics. and irregular contraétions which fuch ftimnulating 
fluids e cite, caufe the extravyafation to become more widely 
‘diffufed. The eafe alfo, with which the bile and urine mix 
with the ferum, that naturally moiftens the furfaces of all 

“the vifcera, leads us to fufpeét, that whenever thofe fluids 
are extravafated, they very foon become univerfally difperfed 
among all the convolutions of the inteftines. 

Againft thefe latter extravafations little can be done, 
and unlefs they are in {mall quantity, and their increafe 
can be prevented, the patient’s life hardly admits of being 
faved. Leaving a catheter in the bladder, indeed, is a fure 
means of hindering the extravafation of urine from aug- 
menting ; but not much confidence can be placed in the 
kind of outlet afforded by the duct of the gall-bladder. 

When the extravafated matter is completely encyfted 
and circumfcribed, it happens, that as fuch matter had to 
evercome the refiltance of the parts before it could be ef- 
fufed, no fooner is a paffage afforded for its efcape, thaa the 
reaction of the feparated parts neceffarily forces out what- 
ever fluid has infinuated itfelf between them. This is a 
third confequence, which is pointed out by Petit as re- 
fulting from the refiftance, made by the reciprocal ation 
of the abdominal vifcera, to extravafations. 

The foregoing obfervations tend to fhew, that an extra- 
vafation in the abdomen, and efpecially one of blood, 
may be as completely difcharged as a colleétion of fluid in 
the thorax. The evacuation, at leaft, may always be eafily 
effected, when the extravafatioa is bounded at any part by 
the parietes of the abdomen: a circumftance, which mutt 
invariably occur, whenever the extravafation is confiderable. 
Indeed Petit informs us, that it was always the cafe, as far 
as his experience went even when the effufion was not very 
copious. 

It is not enough to make furgeons underftand, that fluids, 
extravafated inthe abdomen, admit of being difcharged by 
an operation; we deem it alfo neceflary to explain the fymp- 
toms denoting the cafes in which fuch a proceeding is pro- 

er. 
In order to underftand this interefting part of the fub- 

jekt, Petit, and moft furgical writers after him, have advifed 
us to draw a diftinétion between the confecutive fymptoms 
and the primary ones, or thofe which attend the wound 
from the firft, and are, ftri€tly {peaking, proper to it, be- 
caufe they depend effentially upon the divifion of the in- 
jured parts. Buch breach of continuity occafions, from the 
firft, pain, irritation, tenfion, convulfions, and fwelling and 
inflammation of the abdomen, affections naturally leading to 
other confecutive fymptoms, which vary according to the 
injured parts, and the degree of inflammation. Of the latter 
clafe are, hiccough, vomiting, conftipation, fuppreffion, or 
retention of the bile and urine, a great deal of fever gene- 
rally at firft, and, after the inflammation has attained a cer- 
tain pitch, a concentration and finking of the pulfe, confi- 
derable proftration of itrength, and cold {weats. 

If when the firft train of fymptoms has been relieved, 
and after an interval of from four to eight cays or more, 
the fymptoms recur, or become exafperated, without any 
apparent caufe, we may infer that fuch confecutive com- 
plaints depend upon an extravafation. 

It may at firft feem extraordinary, that the fymptoms ef 
an extravafation of blood thould be confecutive ; for, as the 
effufion takes place at the moment, when the wound firft 
happens, why do not the fymptoms commence at the fame 
time? : 

Petit has referred the reafon to the following circum- 
ftances: blood, extravafated in the abdomen, does not give 
sie to any complaints, either by the preflure which it 
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makes, or by its quality; and. whenever any {yniptoms 
are occafioned on the firlt occurrence of the effufion, th 
are thofe of weaknefs, depending on the lofs of blood to the 
circulation. ‘The extravafation afterwards becomes entirely 
circumfcribed by the adhefions, which are produced by the 
inflammation around. An additional quantity of fluid con- 
tinues to be fecreted from the veflels into the encyfted. ca- 
vity of the effufed blood, and confequently pain, inflamma- 
tion, &c. arg occafioned by the increafing diftention, now 
produced. 

We fhall not ftop to enquire into the accuracy of the 
Jatter part of the foregoing ttatement, as the faét, that the 
fymptoms of an extravafation are confecutive, is a piece of 
information highly important to the practitioner, while the 
theory of the fubjeét 1s a fubordinate confideration. 

The remainder of the remarks, refpe€ting extravafations 
in the abdomen, and their treatment, will be found in the 
article Wounps. Some obfervations will alfo be offered, 
when we fpeak of Hernia. 

ExtravasATiow isa term fometimes likewife ufed b 
the gardeners in {peaking of gums, juices, &c. which 
oufe out of their trees either fpontaneoufly, or at in- 
cifions. 

EXTREAM, or Exrreme, is applied to the laft and 
outermoft part of any thing; or that which finifhes and 
terminates it on that fide. 

The extreams of a line are points. There is no paffing 
out of one extream into the other, without going 
through the middle. Extream remedies muft ouly be had 
recourfe to in extream neceffity. 

Some anatomiits apply the denomination extremes, or 
extremities, to the arms and legs. See Extremities. 

Extreams, in Logic, denote the two extream terms of 
the conclufion of a fyllogifm, viz. the predicate and 
fubje&t. ~s40> 

They are ealled extreams, from their relation to another 
term, which is a medium or mean between them. 

The predicate, as being likewife had in the firft propo- 
fition, is called the majus extremum, greater extream; and 
the fubje€&, as being put in the fecond, or minor propofition, 
is called the minus extremum, leffer extream. 

Thus, in the fyllogifm, manis an animal: Peter is a man, 
therefore Peter is an animal; the word animal is the greater 
extream, Peter the lefs extream, and the man the medium. 
See Sytiocism. 

Extream and Mean Proportion, in Geometry, is when 
a line is fo divided, that the whole line isto the greater 
fegment, as that fegment is to the other. 

Or, as Euclid expreffeth it, when the line is fo divided, 
that the reGtangle under the whole line, and the leffer feg- 
ment, is equal to the {quare of the greater fegment. 
The invention of this divifion is thus: let the given line 

be AB = a (Plate VII. Geometry. fig. 87.) and for the 
greater fegment put x, the lefler will bea —x. Then, by 
the hypothefis,a:x::x:a—x. Therefore,aa—ax = 
xx, confequently aa =ax +xx. And, by adding baa 
on each fide, to make x x + ax + 4aa, a complete fquare, 
the equation will ftand thus, Saa=xx +xa+ jaa. 

Now, fince the latter ia exa¢tly a fquare, its root x + 3 

a = ~“Saa,and by tranfpofition it will be “faa — 
a= x; which lait equation is a canon for finding x. 

For at the foot of A B =a, fet at right angles CB = 
3a; then draw C A, the fquaré of which is equal A Bq © 
+CBq=$aa. Andtherefore AC= V3aa; make 
CD=CA. From whence CB = ia being taken asthe 

cafe 
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wafe requires, there remains BD = #3 which transfewed 
into A B, thall give the point E, where A B is cut accord. 

ing’to extream and mean proportion. 
This cannot be exactly done in numbers;. but if you 

would have it tolerably near, add together the {quare of 
any number, and the fquare of its half, and extract, as 
near as you can, the fquare root of the fum; from whence 
taking half, the remainder is the greater part. 

Exrreams, in right-angled {pherical trigonometry- 
When one of the five circtlar parts of a right-angled {phe- 
rical triangle, viz./the three fides and two oblique angles, 
(for the right-angle is neglected) is pitched upon for the 
middle term, then the two circular parts lying immedi- 
ately next to it are called extreams conjunct; and the two 
parts remote from the aflumed middle part, or not imme- 
diately next it, extreams disjunct. See Circunar Parts, 
TRIANGLE, and TR1conomerry. 

Extrream Undéion, one of the facraments of the Ro- 
mifh church, the fifth ig order, admiuiftered to people dan- 
geroufly fick, by anointing them with holy oils, and pra- 
nouncing feveral prayers over them. 

It is called extream union, as being only given to per- 
fons in extremity. In the thirteenth century, it was called 
the “ unétion of the fick,’’ and not extream unétion: for, 
in the earlier ages, it was given before the viaticum : which 
practice, according to F. Mabillon, was not changed till 
the thirteenth century, 

_ The reafons he affigns for the change are, that in that 
age there arofe divers miftaken opinions, feveral of which 
we find mentioned and condemned in the Englifh councils; 
among the reft, it was held, that fuch as had received this 
facrament, in\cafe they recovered, might not make ufe of 
their wives, nor cat meat, nor go baretooted; whence they 
chofe to forbear it till the lait extremity, which practice 
prevailed. See the Councils of Worcefter and Exeter, in 
the year 1287; that of Winchelter, in 1308; aad I. Ma- 
billon, AGia Santé. Benedict. Szc. iii, p, 1. 

The form of extream unction is now deprecative, as the 
divines call it; formerly it was abfolute and indicative. 
This facrament is not only in ufe in the Latin, but alfo in 
the Greek church, and throughout the Eaft, though under 
another name, and with fome difference in the circumftances; 
in that the orientals do not wait till their fick are come to 
extremity, in orderto anoint them; but the fick generally 
go to church themielves ; and it is adminiftered to them as 
often as they are indifpofed: the Greeks taking that di- 
rection of St. Jemes, chap. v. ver. 14. which is the founda- 
tion of the practice, in a general fenfe: “Is any fick among 
you? Jet him call for the elders of the church, and let them 
pray over him, anointing him with oil.”’? F, Dandini dif- 
tinguifhes two kinds of unétion among the Maronites: 
the one called unétion with the oil of the lamp; but this, 
he fuggelts, is not the facramental un¢tion ordinarily admi- 
niftered to fuch as are in extreme ficknefs; becaufe the oil 
is only confecrated by a prielt, and it is given te all who are 
prefent ; not to the fick only, but alfo to the healthy; even 
the prieft who officiates partakes of it. The other kind of 
unétion, according to that father, is only for the fick; 
this is performed with oil confecrated by the bifhop alone, 
on Holy Thurfday ; and this, it feems, is the facramental 
unction, ; 
. The un4tion with lamp-oil is in ufe, not only among the 

Maronites, but throughout all the Eaftern church, who 
ufe it very slipieuhy The truth is, they do not feem 
to have any other facrament of extream unétion befide 

this, Yet I. Goar obferves, though it be only a ceremony, 

Vor. XIII. 

Je. ai 

with regard to thofe in health, it is areal facrament to thofe 
that are fick, 

In their great churches they have a lamp, wherein this 
oil for the fick is preferved ; this lamp they call xx3n.0 +2 
ruxehasov, thatis, the lamp of oil joined with prayer; for what 
the Latins call extream unétion, the Greeks call evxera0v, 
OF ceysov Axor, that is, of/ Se ti or holy oil. 
Exrreme, in AZu/ic, is applied to fuch intervals as devi- 

ate ag much as pollible from the true chord of the fame 
name, without changing their names; generally when the 
term extreme is added to the prefix diminifhed or fuper- 
fluous (which denote a minor femitone),, its effeét is to dou- 
ble that diminifhing or fuperfluous effect, or to make it $3. 
= 722+ 2f + 6m; but fomctimes we find Mr. Orwend 
applying a major comma and a tvinor femitone as the effet 
of his term extreme, or 123 = 472 + f + 4m, = the me- 
dius femitone; at other times we find extreme, when added 
to other prefixes, to have different effects, as extreme fharp 
intervals, for inflance, are fometimes found a minor femi- 
tone above the intervals refpectively, or 3¢ = 36% 4+ f+ 
3m: but in other inflances the fame pre&x fignifies a 
major comma more, or 73$= 472+ f+4m= the 
medius femitone.. It were much to be wifhed that thefe 
various applications of terms, fo perplexing to a reader, 
could be got rid of, and a confifteut nomenclature in har- 
monies adopted. 
EXTREMITIES, in Anatomy, is a term applied to the 

limbs, as diftinguifhing them from the other divifions of the 
animal body, the head, and trunk. They are immedi- 
ately connected with the latter by one end, and totally free 
in all other parts. The numerous varieties of their form 
depend partly on the bones, which enter into their compo- 
fition; but, in a material degree alfo, on the foft parts 
which furround thefe, and which give to the limbs that 
roundnefs and elegance of figure, in which beauty is united 
with adtivity and ftrength. The extremities, being effen- 
tially concerned in all the funétions of animal life, and con- 
ftituting the great agents of locomotion, are eompofed of 
organs efpecially deftined for thefe purpofes. Their vo- 
lume is formed by bones and mulcles, fupplied by nume- 
rous veflels, and communicating with the common centre of 
fenfation, the brain, by nerves diftributed molt extenfively ; 
producing, in one part, the moft important fenfe of touch, 
and giving the {pring in all to rapid and varied motions. 

The extremities are four in number, divided in man into 
upper and lower; in other animals into anterior and pof- 
terior. Hach extremity is divided into four parts; the 
upper into the fhoulder, the arm, the fore-arm, and the 
hand; the lower-into the hip, the thigh, the leg, and the 
foot. In treating“of thefe, both feparately and generally, 
we fhall confider only the bones, and the conneétions between 
them, On thefe depend all the motions of the limbs, the 
direGtion and extent of aétion of the mufcles being wholly 
dependent on the bony points to which they are attached, 
and on the form and mode of junétion ot the bones on 
which they exert their power. ‘The influence of any mufcle 
will be confidered in the detailed defcription of each, and 
may be eafily applied to the fubjeét immediately before us, 

Our prefent plan is to offer, firlt, fome general obferva- 
tions on the external figure of the bones of tle extremities, 
as far as it relates to their ufes; on their modes of articulation 
and their motions. We fhall next examine feparately and 
in detail each divifion of the bones of the upper extremity, 
the ligaments connecting them, the mechani{m of their ar. 
ticulations, and their individual motions; afterwards the 
combined movements of the feveral parts, aad the powers of © 
the meraber, as refulting from this conftruétion, both in the 
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paffive and aétive flate. A fimilar mode will be purfued in 
confidering the lower extremity. We fhall conclude with 
a comparifon between the upper and lower limbs as to fize, 
figure, dire&tion, motions, and growth. 

The bones determine effentially the fize, figure, and di- 
rection of the extremities, forming, by their-affemblage, 
folid and flexible columns, capable of motion in very varied 
direétions. Some of thefe in each column differ very 
widely in form; while others partake of the figure of both 
oppolite varieties. We defcribe them under the different 
names of long, of broad or flat, and of fhert bones. 

In the limbs the bones diminifh fucceflively in leagth and 
fize, and increafe in number, as we defcend from the trunk 
to the oppofite extremity, from the arm, or thigh, to the 
fingers or toes. In confequence of this arrangement the 
upper part of the limb enjoys extenfive motions, whilft the 
lower is characterized by multiplied, but confined move- 
ments. Thefe bones have every where an analogous ftructure, 
being broad and voluminous at their extremities, contracted, 
and frequently rounded in their middle part, or body. The 
increafed volume of the extremities poffeffes the double ad- 
vantage of enlarging the articular fiurface, and thereby di- 
minifhing the chances of difplacement, and of preferving 
the fymmetry of thelimb. We perceive, for inftance, that 
the bellies of the mufcles correfpond to the middle or fmalleft 
part of the bone, while the flat and contraéted tendons are 
fixed near the protuberant extremities. The augmentation 
of fize, in the ends of the long bones, is by no means fud- 
den; it commences infenlibly trom the body. We remark, 
on thefe extremities, various eminences, fubfervient to the 
purpoies of articulation, or giving an advantageous attach- 
ment to tendons, The middie part, or body, is generally 
{mooth, offering prominent lines for mufcular or tendinous 
attachments. ‘Thefe, where ftrongly marked, deftroy the 
cylindrical form of the boue: they are ulually three in num- 
ber, longitudinal, feparated by plane furfaces, and give the 
bone a prifmatic figure, as may be obferved in the arm, 
fore-arm, and leg. 
is manifeftly triangular; yet its internal canal preferves a 
circular form. We may obferve alfo, that the body, in 
newly all the long bones, appears as if twifted on itfelf; 
fo that the dire€tion of the upper end differs more or lefs 
from that of the lower. This is rendered evident, by 
tracing the oblique courfe of the prominent lines between 
the two extremities ; for example, in the bone of the arm. 

he long bones are formed from three points of offifica- 
tion. The fir of thefe is obferved in the centre of the 
body, extending on each fide to the extremities, at which 
the bony cylinder is arrived at the period of birth. Soon 
after this time, a point of bone is perceived in the centre of 
each cartilaginous extremity, which increafes gradually, 
advancing towards the body, with which it at lait unites. 
From this confideration of the figure and formatian of the 
long bones, we may naturally derive the arbitrary divifion 
into a body and two extremities ; which divifion we fhall 
adopt throughout. The body of the bone is the diaphy/is 
of jome Latin writers ; and the two ends being at firit 
united to the body only by cartilage, are called epiphy- 
es. 
The broad bones are not found fo generally in the ex- 

tremities as thofe of the long form ; we obferve them only at 
the part immediately united with the trunk, where they 
offer an ample [pace for the attachment of the powerful 
mufcles concerned in moving the limb. In our defeription 
we oblerve two /urfaces anda circumference. The former, if 
they give attachment to mufcles, are ufually unequal and 

sough ; the latter is thicker than the middle of the bone, 

In thefe inftances a feQtion of the bone - 

offering more points of origin to mufcular fibres, as we may 
obferve in the margin of the hip bone, ve 

The fhort boues of the extremities are foundin fituations 
where it was requifite to unite a certain degree of mobilit 
with firmnefs, as, for inftance, in the foot. They are co 
lected in -confiderable number in the regions which they 
occupy ; and have numerous eminences and depreffions on 
their external furfaces, neceffary for their reciprocal articu- 
lations and for the infertion of the conse&ing ligaments. 
Nothing can be more irregular than their figure, which, in 
addition to their comparative {mallnefs and number, has 
given rife tomuch ambiguity of defcription. By confider- 
ing them under the fame afpeéts as the other-bones, and by 
carefully noticing their relations.to thefe, all confufion may 
be avoided. The thort bones, in general, continue longer in 
acartilaginous ftate than the others, refembling, in the phe- 
nomena of their offification, the epiphyfes, or extremities of 
the long bones. « 

There {till remain fome fmall bones, found only in the ex- 
tremities, which can hardly be included in either of the above 
clafles, and are diftinguifhed by the epithet of fefamoid. 
They poffefs this peculiarity, that they are formed, not in 
common cartilage, but in the middle of a tendon, or liga- 
ment, and that no trace of them can be obferved in early 
life. Of their ufe we thall {peak hereafter, — : 

There are fome general charaters- belonging to all the 
above-mentioned clafles of bones. We obferve in all emi- 
nences and hollows, either giving attachment to mufcles, 
or ligaments, or forming furfaces for articulation. The 
eminences defigned for the former purpofe are ‘very nume- 
yous in the bones of the extremities, and vary greatly in 
figure. They fometimes appear only as afperities imprefled 
in the midft of a fmooth furface, giving origin toa number 
of diftinét aponeurotic fibres ; fometimes as prominences or 
tubercles more or lefs elevated and rough, giving infertion 
to one or more tendons; or, laftly, as a continued raifed 
line. In general thefe eminences are proportioned’ to the 
mufcles which are fixed to them ; fo that under which-ever 
form they appear, there is an equality of fpace allowed for 
the tendinous infertions of mufeles of equal bulk. They 
are in general lefs ftrongly marked in the female than in 
the male; in the infant than in the adult; in feeble ani- 
mals than in the carnivorous tribes, which live by preying on 
others. Their prominence is indicative of vigour and aCti- 
vity of motion ; being more developed as the mufcles are 
more powerful. This is {trikingly exemplified by a compa- 
rifon of the bones of a well made and mufeular man, where 
the outline of each mufcle might be traced with energy and 
precifion through the fkin, with thofe of a weak and ill pro- 
proportioned male, whofe rounded and faintly marked 
limbs, refembling thofe of the female, betray a total want 
of vigour or addrefs. The ufes of thefe eminences may be 
clearly traced to their removing ‘the infertions of muicles 
farther from the centre, or axis of the bone, and confe- — 
quently increafing their power of moving it. The eminen- 
ces, which give attachment to ligaments, poffefs the advan- 
tage of removing the ligament farther from the joint, and 
thereby facilitating, and giving greater extent to its ‘mo- 
tions. "Phefe eminences have received different names, ac= 
cording to their fituation, their direction, or figure, as we 
fhall fee more particularly hereafter. 

The hollows obferved on the external furfaces of the 
bones, (with the exception of articular cavities, of which 
we fhall: fpeak below,) are defigned either for the attach- 
ments of mufcles, or for giving -paflage to their tendons, 
The firft of thefe have the evident advantage of increafing” 
the furface, without augmenting the bulk of the bones 
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the latter appear as gutters, or grooves more or lefs deep, 
Jined by cartilage, and completed by very (trong ligamentous 
bands, through which the tendons glide in their way to 
their fal attachments. 

The connections between the bones of the extremities, 
whatever be their mode, are known by the general term of 
articulations. Their varieties: have given rife to nume- 
rous, technical, and in fome meafure oblolete, names, for 
which we refer to the articles Jomsr and DiaaTHRosts. 
Some joints allow of motion in every direction; and we 
may trace a gradual decreafe of mobility, through many in- 
termediate iteps, till we arrive at articulations which admit 
only of a glidimg of the bones on each other. We have ex- 
amples ef the firit in the joints of the fhoulder and hip; 
where the extent of motion requires rounded articular fur- 
faces, concave and convex in the oppofite contiguous 
bones 5 conftituting what is commonly termed the bail and 
focket joint. 1n man the moveable bone has the rounded 
head, the fupporting bone the correfponding hollow. In 
fome animals we have inftances of a contrary difpofition, in 
which a concavity in the moveable bone moves in all direc- 
tions on an oppofite convex furface. This mode of connec- 
tion is found only in the fhoulder and hip; and one advan- 
tage refulting from this itrudture being found at the 
upper part of the limbs, is, that the whole member necefla- 
rily partakes of the fame extenfive motions ; whjle it allows 
of a greater firmnefs and folidity in the inferior articulations. 
The joints we have juit mentioned are, in this fenfe, the 
joints, not only of the bones of the armand thigh, but of 
all the limb, the motions of which, confidered as a whele, 
they effentially and principally influence. Hence, if their 
mobility is deftroyed, either by accident or difeafe, the 
limb becomes ufelefs : whilft a fimilar occurretice in the in- 
ferior joints produces a partial inconvenience only. By this 
arrangement alfo, the joint, which, from its want of firmnefs, 
is moft liable to injury, is the furtheft removed from the im- 
mediate a¢tion of external bodies. 

‘The extent of motion decreafes as we proceed towards 
the extremities of the limbs. We find no rounded head, 
whole axis makes an angle with that of the cylinder of the 
bone, but an articular furface placed dire&ily at the top or 
“bottom. Of this we have examples in the connection of the 
collar bone with the breaft, of the fore-arm with the writt, 
&c. In thefe, all power of rolling the bone, which is en- 
joyed ina high degree by the thigh, and by the arm, is 
deficient. In the next ftep, the motions are confined to 
flexion and extenfion, as in the elbow, the knee, and the 
middle of the fingers. In this divifion the articular furfaces 
confilt of emivences and hollows adapted reciprocally'to each 

* other, allowing of motion in one dire&tion only. They are 
remarkable alfo for their large extent, which imparts to them 
folidity ; and for admitting a greater degree of motion in 
the direGtion of flexion, than in the oppofite one of exten- 
fion, as may be obferved in the knee, elbow, and fingers. The 
degree of extenfion is always effectually limited, either by a 
projection of bone, as in the elbow; or by ftrong liga- 
ments, as inthe knee, &c. In other inflances, the articu- 
Jation allows of rotation only ; a convex furface turning in 
a-_concave, or a hollow furface rolling over a convex one; 
both of which may be feen in the motions of the bones of 
the fore-arm. Inthe laft kind we obferve only a gliding of 
plane articular furfaces on each other, more or lef{s obfcure, 
limited on all fides by ligaments’ binding the bones clofely 
oem To make up for this very confined motion, we 
ufually find many fuch joints united, producing in this flate 
a more fenfible degree of motion than could poffibly occur - 
in any of them fingly. This may be feenin the wrilt. — 
Ryeaus 

sone part, from their flexibility on the other. 

In all thefe articulations we find a fmooth and polifhed 
eruft, ofan elaflic fubfance, called cartilage, on the fur- 
face of the correfponding bones, the immediate means of 
their motions on each other. It is fuppofed to obviate by 
its elatticity the dangers refulting from fudden and violent 
fhocks. The two correfponding cartilages of oppofite bones 
are fo difpofed asto touch at all points in fome pcfitions of 
the limb, whilft in others they quit each other more or lefs, 
and are fourd oppofite the foft parts furrounding the arti- 
culation. They are moulded into the form of the botie to 
which they adhere, preferving its general fizure. But in 
fome cafes the cartilage is thicker in its middle than at the 
edges, thereby increafing the convexity ; in others the con- 
verfe may be obferved, andthe hollow of the articular fur-- 
face is proportionably increafed. Both occur in the hip and 
fhoulder: the firft in the heads of the thigh and arm bones, 
the Jaft in the cavities which receive them, and in this mau- 
ner the uniformity of. contaG is preferved. In the other 
articulations the cartilaginous crufts are nearly of equal 
tuicknefs throughout. 

The contact of the articular furfaces is fecured by liga- 
ments deitined immediately for this purpofe, and by the 
muicles which pafs from one boue to another, fupporting 
the jomt either by the mufcular fibres, or their tendons. 
The ligaments are formed by very ftrong fibres, a little 
elaftic, difpofed in parallel lines, or iaterlaced ia various di- 
rections. ‘Their great refiftance infures, at all times, more 
particularly when the limb is at reft, the relations between 
the oppofite bones; their fituation limits in a great. degree 
their inordinate motions. We obferve them under many 
forms, and named either from thefe, or from their fituation. 
Among the firft are capfular ligameiits, which are found 
furrounding fome of the joints like cylindrical bags, em- 
bracing the oppolite bones by the circumfereiice of the twa 
ends. Of this we have examples in the hipand fhoulder, 
and nowhere elfe perhaps in the extremities. The liga- 
mentous fibres are here interwoven and flrengthencd by the 
adherence of the furrounding tendons, loft at cither e.tremt- 
ty,in the perioiteum, to which they are firmly united. The 
reafon why capfular ligaments are found only in thefe articu- 
lations will be readily underftood. They enjoy mation wr 
every way nearly alike, and require on all fides an equal de- 
gree of refittance. Where, from the form of the articular 
furfaces, the motions are confined to narrower bounds, H- 
gaments are neceflary only in particular fituations in order 
toregulate them. We find them iu the other joints gene 
rally on the fides, from which the name of lateral liga- 
ments.. Thefeare fometimes rounded, fometimes flat, inter - 
woven with the periofteum at each extremity, formed of 
fibres lying in parallel lines, or diverging’ at either end. 
There are other ligaments, not dire€tly concerned in the 
joint, which {till itrengthea and regulaie its motions, as 
may be remarked particularly in the fhoulder. Belides thefe 
we obferye many irregular flips, or bands of ligaments, dif- 
erfed here and there over the joint feparated by fat and 

cellular tiffue from the neighbouring parts. “The ligaments, 
of whatever defcription, unite the oppofite firfaces of bones, 
prevent their difplacement, and yet allow of eafy and rapid 
motions ; a double advantage arifing from their firmnefs on 

They 
fometimes give attachment to mufeles. 

The mulcles furrounding the joints uf the extremities are 
Nery powerful agents in fecuring their contaét, and the more 
fo. as their power increafes in proportion as the chance of 
difplacement is greatery The mot vigorous efforts at dif- 
placement are made during violent and extended motions’; 
at fuch times the mufcles pafling from bone to bong, and 
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eroffing the articulation, are frongly contraéted, are firm 
in their contraétions, and powerfully oppofe the tendency 
which the extremities of the bones may have to abandon 
each other. In repofe, when the mufclés are relaxed, and 
offer but little refiftance, the chances of luxation are few, 
but if they occur, the probability of its taking place is ex- 

ceedingly increafed. j 
In fome joints of the extremities we find a fubftance ofa 

fomewhat cartilaginous ftructure, occupying the interval be- 

tween the cartilaginous furfaces, and called for this reafon 

inter-articular cartilage. Such bodies are fometimes move- 

able, as in the knee, correfponding to the varying want of 

uniformity in the articular extremities, or fixed more firmly 

to thé end of the bone, or the neighbouring ligaments. They 

are elaftic and highly flexible, refembling cartilage in the 
firft quality, the fibrous ligaments in the fecond. This pe- 

culiarity of ftragture has given rife to the name of articular 

fibro-cartilages, a term beftowed on them in recent times by 

the French anatomift Bichat. 

Thefe furfaces are all moiftened by a fluid, called fynovia, 

on the compofition of which we fhall not dwell here. It is 

fecreted by a delicate membrane which completes the flrue- 

ture of the joint; by lining every part of its furface : what- 

ever be the figure of the cartilages, or the ligaments, from 

both of which it is diftin@, it adheres clofely to them. It 

forms a bag without an opening fpread over the whole organ, 

refle&ed from the cartilages to the ligaments or tendons ; 

fo that whatever it embraces is, in reality, without the arti- 

cular cavity as it is termed, though proje€ting into it. ‘To 

the whole it gives that fmooth, polifhed {urface fo neceflary 

for the eafy and rapid movements the articulations enjoy, at 

the fame time fecreting the fluid which facilitates them 3 it 

gives to the joint alfo its peculiar fhining character. 

The moft fimple motion of articular furfaces, common 

to them all, is gliding on each other in oppofite directions ; 

it is often fo obfcure as to be fearcely perceptible. As 

we afcend we find it multiplied in a variety of ways. ‘The 

limb can be confiderably bent, or extended ; it can be re- 

moved from, or brought nearer to the axis of the trunk : 

the firlt of thefe motions is called abdu€tion, the latter ad- 

dution ; in fome cafes, as in the fhoulder, they are termed 

elevation, or depreffion. The motions of fome joints are 

confined to any two of thefe, as in the knee; others enjoy 

the whole, and all the intermediate degrees, as in the thigh. 

The union of thefe different movements, as exhibited in the 

arm or thigh, has been called circumduatton, ; In this cafe 

the bone, inftead of being moved in one diretion, and back 

again to the oppofite, is carried fucceffively through all, 

defcribing by its extremity a circle, or the bafe of a cone, 

the apex of which is in the articulation above. Rotation, 

or rolling, is very different from this. In circumduétion 

the bone is moved from its prior fituation to a more diflant 

one ; in rotation it remains in the fame place, it turns only 

onits axis, as may be obferved in fimply rolling the arm. 

From this curlory review of the external characters of 

the bones of the extremities, of their modes of conneétion 

and motions, we proceed to the detailed defcription of each, 

Tt will be neceffary to premife, that in our terms of pofitioa 

and afpeét, we fha'l always fuppofe the body ereét, the arms 

depending, and the hands fupine, fo that the little finger 

is in contact, or at leaft next to the external fide of the 

thigh. In this fituation we fhall fuppofe a vertical plane 

dividing the body into two halves, from before backward, 

With a clear impreflion of this idea we fhall find no difficulty 

or confufion in the terms anterior and poiterior, fuperior 

and inferior, external and internal, as applied to the dif- 

ferent afpects or furfaces of bones; by the latter, internal, 

we always mean the furface next the imaginary middle plane 
above-mentioned. 'Thefe arbitrary terms, though applicas 
ble only to one determined pofition of the body, are yet 
neceflary to give tolerable precifion to anatomical deferip- 
tion: when by their affiftance we have made »urfelves fami- 
liar with the objeéts they are defigned to illuftrate, they 
may be difmiffed as eafily as they have been adopted; our- 
ideas of the relative fituation of parts will be diftin@, and 
may be applied readily to every poflible variety of pofture, 
In order to obviate all ambiguity, we fhall) introduce alfo 
the nomenclature of Chaullie, as conveyiag exaét and 
precife notions of the relations of oppofite bones to each 
other. The terms are generally fimple, and always perfpi- 
cuous as applied to the prefent fubjeét. 

The upper extremiiy—is divided into four parts ; the fhoul= 
der, the arm, the fore-arm, and the hand, each of which: 
will be feparately confidered. 

The fhoulder is the divifion of the upper extremity at-- 
tached immediately to the fuperior and lateral parts of the 
trunk ; it is formed by two bones, one broad, placed verti- 
cally behind, called the /capula, or flioulder blade, the 
other long, fituated horizontally before,. called'the clavicle,. 
or collar bone. ‘The difpofition of thefe bones gives the 
broad form and character to the upper part of the cheft, 
which is in itfelf very confiderably contra@ted at this part, . 
its apparent breadthand magnitude being derived from the, 
lateral appofition of the fhoulders. Generally, alfo, there 
is a proportion between thefe and the dimenfions of the 
cheit : they are large, and ftrongly developed, when the 
latter is well formed ; contra¢ted and narrow when it is. 
{mall or badly fhaped. The height of the fhoulder depends - 
on the fituation of the fcapula ; it is lower proportionably 
inthe female, and in males of a feeble body, than in indivi-. 
duals of the oppofite charaéter. In the latter cafe, though 
the bones form the outline, it is the brawny mulcles which 
fill it up, conftituting, by their well-defined and maffy forms, . 
the diltinguifhing character of the fex. in man, and other 
animals, - 

The /capula, fhoulder blade, or omo-plate, is‘a bone of an 
irregularly triangular figure, feated on the upper.and back . 
part of the truok. 
the vertebrz, and the ribs, by. articulation to the clavicle 
and humerus. The fcapula has fuch a latitude of motion 
as to make it difficult to aiflign precifely its fituation on the 
trunk. But when the arm is at reft, it covers the fpace 
between the firft and eighth ribs, with its bafe or pofterior 
margin at a fmall diitance from the vertebral column, 
to which it approaches nearer above than it does below. 
At this line the {capula lies pretty clofe on the ribs; for- 
wards, we find it receding confiderably from the oppofite 
furface of the trunk, in which fituation it is conftantly pre-- 
ferved by its conneGtion with the clavicle. 

For convenience of defcription, we divide the feapula 
into two furfaces, the dorfal-or exterior,.and the coftal or 
interior; into three margins or cofte, the fuperior, the 
polterior, or bafe, and the inferior, _or external cofta. 
The rounded points at which thefe edges meet are ufually 
called angles, and are named, from their feveral fituations,. 
the fuperior, the inferior, and the anterior angles of the 
fcapula. ; 

The dorfal furface, the dorfum, or back of the feapula 
is divided into two very unequal portions by a trong and 
folid procefs of bone projecting from it tranfverfely, called 
the fpine of the feapula. It commences at the pofterior 
margin, about one-fourth part of the whole length below 
the {uperior angle, increafes gradually in depth as it ad- 

vaaces 

It is conneéted by mufcles to the-head,., 
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vances obliquely forward towards the anterior angle, beyond 
which it projects in the form of a broad, flat procefs, called 
the acromion. The fpine is conneéted with the whole 
breadth of the dorfum, with the exception of that portion 
of it called the neck; its anterior edge is {mooth, rounded, 
and concave, and is gradually loft m the under furface of 
the arch: of the acromion. The poiterior, or projecting 
ridge of the {pine, is broad and flattened, varying however 
in breadth in different parts. At its commencement is a 
fmooth,. triangular {pace, over which paffes a part of the 
tendon of the trapezius. Further on it is rough, the upper 
margin of the criita giving attaclmeat to this mufcle, the 
lower to the pofterior half of the deltoid. The acromion is 
flattened in a direétion contrary to that of the {pine of 
which it is a continuation, is of confiderable breadth, 
rough and fomewhat convex above, concave and fmooth 
below. On the internal edge, which is continuous with 
the fuperior crifta of the fpine, is a fmooth oval furface for 
articulation with the clavicle. The external edge is rough 
and irregular, giving attachment to the middle part of the 
deltoid. The fummit of the acromion is rounded, and 
marked by the attachment of a ligament which connects 
it with the coracoid procefs. ‘Towards the anterior part 
of the bafis of the {pine, near the neck, we obferve holes 
for the admiffion of the nutrient veffels. The upper fur- 
face of the fpine is hollow, forming a portion of the fupra- 
fpinal foffa, the name given to that portion of the dorfum 
fituated above the fpine, and which gives lodgment to the 
fupra-fpinatus mufcle. The lower furface is alfo concave, 
though irregularly fo, and contributes to the formation of 
the infra-{pinal foffa, the part of the dorfum lying below the 
fpine, which is occupied by the infra-fpinatus mufcle ;. the 
latter portion fcarcely deferves the name of foffa, being 
eonvex in its centre. Towards the inferior part of the 
dorfal furface is a ridge running in the direction of the in- 
ferior cofta, for nearly its whole length ; it gives-attach- 
ment to an aponeurofis, which feparates the infra-fpinatus 
from the teres major, and teres minor.. ‘Towards the in- 
ferior angle this ridge is met at a-very acute angle by 
another, originating in the inferior cofta.. The latter forms 
the line of divifion between the two laf mentioned mufcles, 
the upper and fmaller part giving.attachment to the teres 
minor, the lower and broader to the teres major. 

The under or coftal furface of the fcapula is concave, 
marked by feveral converging ridges running from the bafe 
towards the anterior angle. ‘They give attachment to the 

_aponeurotic divifions of the fub-fcapularis, its flefhy bundles 
lying in the intervening fhallow depreffions. ‘Towards the 
faperior and inferior angles we mark fome proje@ing points, 
which give attachment to the ferratus major anticus, as alfo 
more or lefs evidently a rifing line between, defigned for the 
fame purpofe. 

The fuperior margin, or cofta of the fcapula, is the 
fhorteft of the three borders. Itis thin towards the fuperior 
angle, becomes broader as we trace it forwards to. its ter- 
mination in a ftrong curved procefs, called, from its fimi- 
larity to a crow’s beak, the coracoid procefs. At the root 
of this procefs we obferye a deep notch, crofled by a liga- 
ment, fo as to form a circular hole ; in many inftances the 
circle is completed by bone. It gives paflage to the fupra- 
feapulary nerve, and ulually toa branch of the fupra-fca- 
pulary artery and veins. Juft behind this notch the 
omohyoideus mufcle has its origin, The coracoid procefs 
is rather flattened, convex and rough above, where it gives 
attachment to ligaments conne¢ting it with the under fur- 
face of the clavicle, concave and {mooth below. Its inter- 
pal edge gives attachment ip the pectoralis minor, its exter- 

“the margin below it, the rhomboidei are attached. 

nal toa ftrong ligament, erofling from it to the acromion, 
its fummit to the united heads of the biceps, and the 
coraco-brachialis. 

The bafe of the fcapula is the longeft of the three mar- 
gins, offering a waving line with an obtufe projection in it, 
oppofite the commencement of the {pine; to this, and to 

From 
its junction with the fuperior colta refults the fuperior 
angle, to which the levator feapulz is partly attached. 

The inferior cofta is much broader than the other, di- 
viding at its anterior part into two projecting lines, with a 
hollow between them.’ Towards the inferior angle, where 
it joins the bafe, the edge is thinner, and convex, giving 
attachment to the teres major, and occafionally to fome 
fibres of the latiffimus dorfi. The outer of the prominent 
lines gives origin above to the long head of the triceps ; 
below to the teres minor. The inner line, and intervening 
hollow, is occupied by the fub-fcapularis. The inferior 
cofta terminates above, at the anterior angle, towards the 
doracoid proces, in an oyate, flightly hollowed furface, 
called the glenoid cavity. This furface is at right angles 
with the plane of the bone, its long diameter perpendicular, 
and its broader part below. It is covered by cartilage, 
the edges raifed a little by a fibrous ring, which adds fome- 
what to its depth. At the upper end of the brim is at- 
tached the long head of the biceps.. The glenoid cavity is 
articulated with the head of the humerus; it ftands off a 
little from the body of the bone, fupported by a fhort pro- 
cefs, more contraéted than the brim of the cavity, called 
the neck of the feapula. This narrowing is more particu- 
larly obfervable on the~back, under the fpine. , 

The {eapula is, in its ftru€ture, compaét ; thin and diapha- 
nous every where but at its edges and proceffes, where the 
bone is thick and cellular. Its offification commences at an 
early period in the foetus, and advances confiderably before 
birth. At the latter period, however, the acromion, the 
coracoid procefs, and the bafe, {till exift in the ftate of car- 
tilaginous epiphyfes. 

The clavicle, or collar bone, is placed nearly tran{verfely* 
at the fuperior and anterior part of the cheit, between it 
and the top of the fhoulder. In figure it fomewhat re- 
fembles the italic /; the two thirds next the fternum being 
of an irregularly cylindrical, or nearly prifmatic form, and 
gently convex anteriorly ; the third next the feapula flat- 
tened horizontally, broad, and with a more confiderable 
convexity direGted backwards. It is more flender, and lefs 
curved in the female than in the male. ; 

The extremities of the bone are diftinguithed from their 
fituation by the names of the external or petoral, and the 
feapular, or humeral ends of the clavicle. ‘The firlt of 
thefe is triangular, prefents an irregular articular furface 
of confiderable extent for conne&tion with the fternum ; its ° 
plane is nearly at right angles-to the body of the bone. 
The fcapular extremity: prefents alfo a flat, articular fur- - 
face, oblong horizontally, accommodated to the oppofite 
one in the acromion. The upper furface is rounded towards - 
the fternum, where the fterno-cleidomattoideus is attached, - 
{mooth in its middle portion, flat and broader next the fca-4 
pula. The under fide, to which thefe charaéters are equally 
applicable, is marked near the {ternal end, by a roughened 
furface, for the attachment of a ligament conneéting the 
clavicle to the firft rib. ‘Towards the middle is a confi- - 
derable Iongitudinal hollow for the lodgment of the fub- - 
clavius stele: Near the fcapnlar eud the face of the bone 
is unequal, with a rough eminence in it for the infertion of © 
ligaments which bind it to the coracoid procefs of the fca- 
pula, Towards the fternum the anterior edge is broad, | 
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-and bends gently forwards, for about one-half of its length, 
where it gives origin to a portion of the peétoralis major ; 
it then becomes thinner, flopes backwards, and terminates 
by fuddenly turning forwards again towards its junétion 
with the acromioa. It gives attachment to the anterior 
half of the deltoid. The curvatures of the polterior edge 
care the inverfe of the preceding. The bone is rounded, 
fmooth and concave for the two-thirds next the flernum ; 
unequal and convex towards the f{capula, where the trape- 
-vius is attached. 

The clavicle is in ftraGture like the other long-bones 5 
the medullary cavity is very confined. At the time of 
birth its form is already ftrengly marked,~and its offiii- 
cation nearly complete. 

The articulations of the fhauld:r —Vhe {capula is connected 
with the trunk by a great number of mufcles, which partly 
fupport it, and allow of all thofe varied motions of which it 
is capable. It is clofely bouad alfo to the clavicle, which 
latter bone is immediately «articulated with the fternum. We 
have here only to examine the two laft conneGtions, begin- 
ning with that between the clavicle and fternum, as forming 
the union between the fhoulder and the trunk. 

The fternal end of the clavicle is covered by a cartila- 
-ginous cruit of confiderable thicknefs, prefenting an irregular 
convex furface. At the upper part of the fternum is an 
articular cavity, flizhtly hollowed, of lefs extent than the 
-oppofite articular furface of the clavicle, fo that the latter 
rifes conliderably above it; a circumftance particularly 
ftriking in lean perfons. 

The ligaments which conne& thefe furfaces are four, an 
anterior and a pofterior, an inter-clavicular, and a cofto-clavi- 
cular ligament. T’o complete the joint, we find alfo am in- 
ter-articular cartilaze, dividing it into two feparate cavities, 
cand a diitin® capfilar membrane lining each of thefe. 

The antericr ligament covers the front of the joint, lying 
between the fkia and the fterno-maitoideus without, and the 
capfules immediately within. It is compofed of fibres, 
which. defcend obliquely from the upper and anterior edge 
of the clavicle, diverging as they proceed to be fixed into 
the upper edge of the articular cavity in the fternum. 
“"Thefe ligamentous fibres leave feveral intervals hetween 
them, which are occupied by cellular tiflue and ‘veflels. 

The pofterior ligamest is fmaller and not fo ftrong as 
the anterior. It feparates the fterno-hyoideus and {fterno- 
thyroideus from the capfules to which it firmly adheres. 
It extends from the potterior edge of the clavicle to the 
oppofite part of the fternum. The fibres defcend a little 
in their paflaze, diverging es they approach the latter 
bone. 

The inter-clavicular ligament is placed between the two 
clavicles, immediately above the hollow at the upper edge 
of the fternum, with'the integuments only in front, and the 
fterno-hyoidei and fterno-thyroidei behind. It is attached 
to the upper edge of the fternal extremity of each clavicle, 
the fibres croffing in a flattened form from one to the other, 
and longer above than below; they are often feparated hy 
intervals filled up with cellular tiffue. 

The cofto-clavicular, or rhomboid ligament, paffes ob- 
liquely upward from the cartilage of the firft rib to the in- 
ternal edge of the under furface of the clavicle, clofe to its 
fternal end. It is flat and fhort, the fibres becoming longer 
as they recede from the fternum. In front of it lies the fub- 
clavian mufcle, and immediately behind it the fubclavian 
vein. It has no immediate connelion with the articu- 
lation, but ferves to flrengthen it and regulate its motions. 

Between the clavicle and fternum we find an intermediate 
yound, flattened piece of fibro-cartilage, its furfaces accom- 

modated to the ends of thefe two hones, Its circumference 
lying immediately under the ligaments of the joint, is united - 
to the furface of the anterior and pofterior. It is united 
alfo above and below, by meaus of a itrong and thick fibrous 
fub{tance, to the circumference of the articular furface of 
both the clavicle and flernum. The fibro-cartilage ‘is 
thicker above, and much thinner next the cartilage of the 
rib. The fibres which compofe it are lefs apparent ia its 
middle than nearer its edges, From its clofé conection 
with the furrounding parts, it cannot be moyed/in any of 
the actions of this joint. igen 

The capfular membranes adhere to ‘the ligaments which 
furround the articulation, between the fibres of whieh they 
are often apparent. They both adhere alfo-to.the fibro- 
cartilage, one of them lining the cavity between it and the 
iternum, the other the correfponding cavity between it and 
the end of the clavicle. ‘Pie membrane is every where deli- 
cate, its inner furface moittened by fynovia, which is feereted 
but in a very {mall quantity. ; 

From the difpofition’ of the ligaments belonging to this 
articulation, there remain but few intervals not covered 
and fupported by them; fo that it nearly approaches in 
ftracture thofe joints which we find furrounded by a fibrous 
capfule, as in the cafes of the fhoulder and the hip, which 
it fomewhat refembles, alfo ia the extent of its motions, 

Articulation of the clavicle with the feapila.—At the 
fcapular extremity of the clavicle we find a {mall oval facet, 
covered by cartilage, correfponding to a fimilar one in the 
internal edge of the acromion. We-often meet alfo with a 
delicats. inter-articular cartilage, its fuperficies fometimes 
a see the articular furfaces of the bones, at others lefs; 
it is thickeft above, and adheres by its circumference to the 
ligaments. To fecure this joint, we find ligaments above 
and below it ; and the clavicle is further bound to the cora- 
coid procefs of the feapula by ftrong ligaments, without be- 
ing any where in contaét with it. z 

The upper ligament forms a broad and flat band, which 
covers the whole length of the articulation, croffing from 
the upper edge of one articular furface to the other, the 
fibres being longer as they are feated more fuperficially. It 
lies immediately under the tendinous aponeurefes of the tra- 
pezius and deltoid, which form a ftrong, diftin& layer of 
fibres, not ‘eafily feparable from the ligament. : 

Underneath the joint lies another ligament, the fibres 
following the dire€tion of the preceding, which it ap- 
proaches in front, being feparated behind by an interval 
filled with cellular tiffue. Above, it is in conta& with the 
capfalar membrane; below, with the fupra-fpinatus. The 
fynovial membrane is found lining the articular furfaces, re- 
fle€ted from one to the other, and containing but little fy- 
novia. It is fometimes double, where the inter-articular car- 
tilage is perfect. 
~ The ligaments which further conne& the clavicle with 
the fcapula are attached to the coracoid procefs, from which 
they purfue different directions to be inferted into the cla- 
vicle. The moft delicate of thefe has been called the liga- - 
mentum bicorne. It arifes from the inner edge of the cora- 
coid procefs, near its point, and, as itadvances upwards and 
inwards, fplits into two layers, which envelope the fubclavian 
mufcle. The upper band is attached to the clavicle, near 
the end of the rhomboid ligament ; the uuder layer pafles 
to the rib immediately below it. It is not trong enough to 
add much to the fecurity of the conneGtion between the — 
bones. The otherligamentous bands, placed between the 
coracoid procefs and the clavicle, have been divided by many 
authors into two diftinét ligaments: one, the poiterior bun= 
dle, has been called, from its figure, conoides; the = 
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for a fimilar reafon, trapezoides. Though f{earcely difline 
in their origin, they differ fo much in figure, and in the di- 
reCtion of their fibres, that we fhall confider them as feparate 
ligaments. he potterior ligamentum feapule commune 
conoides is attached below, by the fummit of the cone, to 
the root of the coracoid procefs ; above, to the rough tuber- 
cle fituatedon the under fide of the humeral end of theclavicle. 
Tt is compofed of fhort thick fibres, radiating as they 
afcend, parallel to, and continuous with thofe of the ante- 
rior ligament, as they approach nearer the acromion. Below, 
its fibres are often united with thofe forming the ligament 
croffing the notch of the feapula. The anterior ligament, 
ligamentum commune trapezoides, croffes obliquely from the 
coracoid procefs to the clavicle, as a broad flattened band, 
exceeding the preceding in length. It is fixed below to the 
potterior part of the upper furface of the coracoid procefs, 
above, to an obliqne line proceeding from the tubercle 
towards the end of the clavicle. The anterior fibres are 
longer than the pofterior; the latter, et the union with 
.the fibres of the pofterior '-ament, form an angle point- 
ing towards the acromion, a..c leaving in front an angular 
eavity which is filled by fat. 'Thefe lizaments are covered 
by the fubclavius in front, by the trapezius behind, leaving 
an interval ofan inch or more towards the fcapulo-clavicular 
articulation. ‘ 

The fcapula has two other ligaments proper to itfelf, 
which we fhall defcribe here, although they have no imme- 
diate relation with the articulation of the clavicle and fcapula. 
One clofes the notch in the Jaft-named bone, the other is 

“extended between the coracoid procefs and the feapula. 

‘ 

The firit, confifting of a flat, compaé band of filvery fhining 
£bres, croffes from the poiterior angle of the notch to the 
bale of the coracoid procefs, converting it into an hole, 
through which the fupra fcapulary nerve, and frequently 
alfo the fupra fcapulary veffels pafs. 

The ligament placed between the coracoid procefs and 
the acromion is ef a triangular form, of -onfiderable furface, 
thin, and flattened. Its bafe is attached along the external 
edge of the coracoid procefs, from which it proceeds in two 
diftin& bands, feparated by cellular tiffue, and converging, as 
they approach the acromion, into one common fheet. The 
potterior fibres pafs obliquely outwards, the anterior are di- 
rely tranfverfe ; the interval between them is crofled by 
fome feattered flips of ligament. Its upper furface is covered 
by the deltoid andclavicle, its lower fide is in contaét with the 
fupra-fpinatus. Its anterior edge is not defined, but conti- 
nuous with a thick and denfe layer of cellular membrane, 
lying between the deltoid and the tendons of the infra and 
Roh tilodtus: This ligament completes the arch formed by 
the coracoid procefs and acromion over the fhoulder-joint. 

The mechanifm and motions of the fooulder.—TVhe {capula, 
by its mufeular connection with the trunk, is capable of 
powerful and varied motion; the clavicle, on the contrary, 
can only follow the impulfe communicated by the feapula, 
whofe motions it regulates and limits under certain circum- 
ftances. The {capula forms the effential part of the fhoul- 
der, the clavicle can be confidered oaly as acceffory in man, 
and fome apimals who ufe their anterior extremities for other 
purpofes befides progreffion. ‘Whe icapula may in fome 
meafure be confidered as defending that part of the thorax 
over which it moves; but its more evident ufe is to ferve as 
the bafe of all the motions of the arm, which at the fame 
time it increafes moft extenfively. In this refpect it differs 
from the hip, which is in itfelf motionlefs, although afford- 
ing a point from which the thigh direéts all its movements. 

e fhall recur to this difference hereafter: in this place it 
will be fufficient to notice, that notwithftanding the appa- 

rent want of firmnefs in the fhoulder, it is enabled, by means 
of its numerous and powerful mufcles, to offer a folid refitt- 
ance to the impulfe communicated from the arm in any of 
the violent aétions of the upper extremity. The fcapuia 
plainly accompanies the motions of the arm, forwards and 
backwards, but in the fimple elevation outwards, and in de- 
preffion of that bone, its movement is f{carcely obfervable. 
ln the former cafes it rotates on an imaginary axis, perpen- 
dicular to its plane, placed fomewhat about the middle of 
the bone. 

In the inftance where the arm pafles forward from the ftate 
of adduction, the fuperior angle of the {capula is lowered a 
little, and approaches the vertebral column, whilft the inferior 
recedes from it, and is at the fame time fomewhat elevated, 
Where the arm is carried backwards the converfe of this oc- 
curs. In thefe rolling motions the clavicle is concerned but 
little if at all; the feapula turning on it at the joint which 
unites them, the articular furfaces gliding on each other, and 
the ligaments above and below becoming alternately 
{tretched or relaxed,as the motions are fucceflively continued. 
They, however, are not capable of refifling alone any violent 
effort tending to difplace the bones in this rotatory motion ; 
it is the ftrong ligaments crofling from the coracoid procefs 
to the tubercle of the clavicle which, by their alternate ten- 
fion, fecure their relations under thefe circumftances. This 
articulation is further defended from injury by the mobility 
of both bones, which would recede before any violent fhock. 

The clavicle aéts as a prop, preventing the fhoulder and 
arm from falling forwards and approaching the breatt, either 
by their weight or by the action of the mufcles which 
move them. It is partly preferved in its fituation by muf- 
cles wiich are fixed to it above. Its exiftence is neceflary 
for many of the motions of the upper extremity, particularly 
thofe in which it is carried forward; it favours alfo the cir- 
cumduétion of the arm, by keeping it at a diltance from the 
trunk, and allows the whole limb to deferibe arcs of a fphere,, 
the centre of which is found at its fternal end. We find 
confequently that animals without clavicles enjoy thefe mo- 
tions but imperfedlly, in many initances inno degree. Their 
abolition in the cafe of fraétured clavicle is another proof 
of the utility of the latter in directing the aétions of the: 
fhoulder. , 

The combined motions of the fcapula and clavicle are- 
thofe of depreffion, elevation, thofe in which the fhoulder 
is carried forward, or backward, and the combination of - 
thefe or circymduétion. 

When we raifethe fhoulder, the {capula paflesduringits ele- 
vation a little obliquely forward. The inferior angle advances, 
whillt the upper edge or cofta recedes from the trunk. The 
{capular end of the clavicle is neceflarily alfo raifed, foas to 
increafe the {pace between it and the firft rib, and to 
diminifh fomewhat the angle it forms with the acromion, its 
fternal end prefling more and more on zhe articular cavity 
in the fternum ; the rhomboid ligament is tretched, limiting 
the elevation, and the inter-clavicular ligament relaxed. 

In deprefling the fhoulder the exact mverfe of thefe effeéts 
ig produced, and requires not therefore a minute detail, 
We fhall obferve only that the lower furface of the clavicle 
may be brought fo near to the firft rib, as to comprefs the 
intervening veflels very confiderably, and produce a painful 
{welling of the arm. The depreflion is much limited. by 
this contiguity of the rib, which lics pretty clofe to the cla- 
vicle in the moft common and eafy pofition of the fhoulder.. 

When the {capula advances forwards its, anterior angle 
recedes from the trunk, being kept off by the clavicle, the: 
bafe at the fame time approaching nearer the breaft. The. 
clavicle becomes more diltant frosyp the firlt rib in the. 
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horizontal direétion, the inter-clavicular, and the pofterior 
ligaments are rendered tenfe, the {ternal end prefling inwards 
and backwards. In this fituation luxations have occurred, 
but the accident is rare, as the fhoulder is feldom expofed to 
any violence under thefe cireumflances, that by its direction 
sould probably effect it. 3 

In carrying the fhoulder backward, the anterior angle of 
the feapula is brought nearer to the cheft, and the bafe 
approaches the {pine. As the fcapula has a confiderable 
extent of motion ia this direGtion, and is accompanied by 
the feapular end of the clavicle, it will readily be conceived, 
that if the movement is fudden and violent, the flernal 
end will diftend its anterior ligament, may rupture it and 
become luxated forwards on the fternum. In fact this is 
the moft common mode of difplacement. 

The thoulder may be moved in any of the intermediate 
directions to thofe we have defcribed ; and in all we are to 
confider it as a lever compofed of two parts, one horizontal, 
the other vertical, the flernal end of the clavicle being the 
refting point, or the centre of the movements of the lever, 
The continued fucceflion of all thefe motions produces the 
circumduction of the fhoulder, a motion in which the clavicle 
deferibes a cone, the fummit of which will be at its fternal, 
and the bafe traced by its feapular extremity. We are not 
to confound this motion of the fhoulder with that of rotation, 
.defcribed above. 

The direGion of the fhoulder is fubje& to variations from 
the flighteft motion; in general it is fo inclined that the 
glenoid cavity points outwards, proving moft evidently, if any 
argument were ot ie that the upper extremities are not 
.lefigned to fupport the body in the attitude of a quadruped. 
In faét, in that pofition, the head of the arm boue would 
prefs, not againtt the glenoid cavity, but on the capfular 
ligament which furrownds it, and which is utterly incapable 
of long refifting the effort. 

Lhe Arm—The humerus, the only bone in the arm, 
the largeft and ftrongett of thofe of the upper extremity, is 
placed between the fhoulder and the fore-arm. It is nearly 

itraight, bending gently forwards below, “ tanquam ad meli- 
orem amplexem,”’ fays Albinus. Of an irregular prifmatic 

form, fomewhat rounded at its upper and middle pertions, 
flattened and gradually widening below, fo as to be broad- 
eft at its lower end where it fupports the fore-arm, It has 
the appearance of having been twalted in the middle, as if 
at an early period the upper end had been carried round 
forcibly outwards, and the lower end in the oppofite direc- 

tion. We divide it into two extremities, a fuperior or fea- 

pular, and an inferior, or cubital; and into a middle 

ortion or body. 
At the upper end, the moft bulky part of the bone, are 

three eminences ; the head, and the great and {mall tuber- 
cle of the humerus. The head of the humerus is rounded, 

forming nearly the half of a {phere, fmooth, covered by 

cartilage, articulated with the glenoid cavity of the feapula. 

Tt ftands on a very fhort procels, fomewhat more contracted 
than the articular circumference, called improperly, perhaps, 

the neck of the humerus. , The head and neck are direéted 
obliquely upwards, fo that a line drawn in their axes would 
form an obtufe angle with the body of the bone; they are 
alfo inclined backwards with refpeét to the plane of the 
condyles at the lower extremity. From this oblique po- 

fition of the head with regard to the body of the humerus, 

the neck is longer, and the contraction more ftrongly marked 

below than it is above, where we remark only a fhallow 
groove dividing the head from the tubercles. 

The great tubercle is placed externally, oppofite ‘to the 
head. It is rough, broad, and fattened ; marked by three 

diftinét furfaces for the attachment of tendons, One, an« 
terior, for the tendon of the fupra-fpinatus mufcle; a 
middle fpot, for that of the infra-fpinatus, and one below for 
the teres minor. The lefler tubercle, placed in front of the 
bone, is rough, much {maller but more elevated than the laft, 
It gives attachment to the fub-fcapularis. Dividing the 
tubercles is a.deep longitudinal groove, of which we fhall 
{peak below, - 

The body of the humerus, though of a very irregular 
form, is fufliciently marked for us to divide it into three 
differently inclined furfaces, and as many projecting linea 
between them. Owing to the twifted figure of the bone 
oa: angular lines purfue rather a fpiral than a ftraight 
courle, 

‘The anterior ridge or {pine commences at the inner edge 
of the great tubercle, and is continued through the middle 
of the bone to the lower end. It is rough in its upper half, 
giving attachment above to the pectoralis major, and lower 
down to a portiomof the deltoid: below it 1s rounded and 
{mooth, giving attachment to and covered by the brachi- 
alis interuus. The internal line defcending from the {mall 
tubercle, gives attachment abdve to the latiffimus dorfi, and 
lower down to the coraco-brachialis and triceps. To- 
wards the anti-brachial extremity it becomes much mote 
prominent, affording attachment toa ftrong inter-mufcular 
aponeurofis» ‘The external edge begins at the under fide 
of the neck, running obliquely forwards as it defcends. 1t 
is but faintly marked above where it gives attachment to a 
portion of the triceps; is interrupted towards the middle, 
leaving a fmooth flat furface, over which the radial nerve 
and accompanying veflels turn ; below it rifes again into a 
more acute, and elevated ridge, which gives attachment 
to an inter-mufcular ligament, and fome mufcles belonging 
to the fore-arm. In the internal furface, bounded by the 
anterior aud inner lines, we obferve above the bicipital 
groove, continued between the tubercles and the fpines, 
proceeding from them for fome way down the bone, in- 
crealing in breadth, and gradually becoming obliterated. 
It is lined by cartilage, and provided with a fynovial mem- 
brane, where it lodges the tendon of the long head of the 
biceps. Towards the lower end of the groove, at its outer 
fide, isa rough line for the infertion of the tendon of the 
teres major. About the middle of the internal furface the 
coraco-brachialis has an attachment, and below this the 
brachialis internus, The external face is larger than the pre- 
ceding: covered above by the deltoid, ftrongly marked by a 
rough prominence interfeCting it obliquely fer the infertion of 
this mufcle, Immediately below this ridge is a broad fhallow 
oblique depreffion, along which the radial nerve and fome 
veflels pafs. Towards the lower extremity the bone is 
flightly concave, and give attachment to the brachialis in- 
ternus. The pofterior furface is fmooth and rounded, alter- 
ing its direction in a confiderable degree as we trace it 
downwards: it gives origin to and is covered by the triceps. 

The iower, or anti-brachial extremity of the humerus, is 
broad and flattened tran{verfely, aud advances a little forwards 
from the axis of the body of bone. In the middle is-an 
articular furface for conne@tion with the fore-arm, and on 
either fide a projeGting point, called tuberofity, or condyle. 
Of thefe the internal (pofterior of Albinus) is the moft 
projecting. It is fomewhat flattexed, continuous above 
with the internal fpine, marked irregularly below by the 
attachments of muicles, and the internal lateral lizament of 
the elbow joint. The external condyle (prior Albini) is 
much lefs prominent, and gives attachment to the external 
lateral ligament, as well as to feveral mufcles which lie- on 
the radial and dorfal fides of the fore-arm. 
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The articular furfaee, placed between thefe two points, 
defcends a little way beyond them, Jt is marked by fe- 
veral eminences and hollows. Next to the external con- 
dyle is a rounded eminence (capitulum of Albinus) adapted 
to the hollow in the head of the radius, and at its inner fide 
is a groove for the internal proje€ting edge of that hollow. 
The remaining divifion forms the pulley or trochlea (rotula 
of Albinus) for articulation with the ulna. We obferve 
two prominent edges and a depreffion between them. The 
edge next the radius is not fo prominent in front as behind, 
neither does it rife fo high as the edge next the internal 
condyle, which defcends a confiderable way below the reft 
of the articular furface, floping gradually into the hollow of 
the pulley on one fide, and terminating abruptly by an 
acute margin on the other. The hollowed part, forming 
nearly three-fourths of a circle in extent from before back- 
wards, is much broader behind, dire&ed from thence 
obliquely inwards as we follow it to the front of the bone. 
Above the middle of the pulley, at its back part, is a deep 
cavity, oblong tranfverfely, which veceives the olecranon, 
or extremity of the ulna, daring the extenfion of the fore-arm. 
Oppefite to this, at the termination of the pulley in front, 
is a {maller hollow tor the reception of the coronoid procefs 
of the ulna, when the fore-arm is bent. Between thefe 
correfponding hollows there remains but a thin plate of bone, 
in many inftances diaphanous. 

_ The humerus refembles in ftru€ture the other long bones. 
Its offification commences at three points ; at the middle and 
at-each end. At the time of birth the fcapular extremity 
of the humerus is entirely cartilaginous, and of greater 
proportionate bulk. At the lower extremity the capitu- 
lum is much larger in comparifon with the trochlea than in 
the adult bone. 

The articulation of the humerus with the fcapula, forming the 
Sboulder joint.—T he head of the humerus is covered by a layer 
of cartilage, much thicker in the middle than at the circum- 
ference. The glenoid cavity of the fcapula is lined by 
cartilage, thinner in the middle than round itsedges) The 
margin of the cavity is further provided with a fibrous 
elevated border, proceeding above from the tendon of 
biceps which gives off a bundle on either fide; below, from 
the circumference of the articular cavity. Over the joint is 
the bridge formed by the acromion, the coracoid procefs, 
and the ligament ftretched acrofs betweenthem. The head 
of the humerus moves on the glenoid cavity ; but from the 
{mall relative fize of the latter, the furface of the head of 
the humerus in contaét with it forms but a {mall part of 
its articular fuperficies, the remainder of which is thus out 
of the cavity, and correfponds to the capfular ligament. 

The capfular or orbicular ligament enclofes the whole 
of the joint in the form of an oblong fac, contracting a 
little at each extremity. The upper edge is fixed round the 
glenoid cavity of the fcapula, beyond the fibrous ring we 
have jult mentioned: In fome inftances there is an interval 
left on the inner fide, which is then fupplied by the tendon 
of the fub-fcapularis. The lower edge is attached round the 
neck of the humerus; clofe to the margin of the articular 
cartilage above, at a greater diftance from it below. The 
attachment is interrupted between the two tubercles, the 
ligament croffing from one to the other over the bicipital 

ove. The deficiency occafionally obferved on the inner 
fide is fupplied as above by the tendon of the fub-fcapularis, 
which may be feen from within the joiut covered only by the 
reflected fynovial membrane. The capfular ligament is 
remarkable for its length, which allows the articular fur- 
faces of the two bones to be feparated’ from each other, 
by the diflance of an inch, on the admiffion of air inte the 
Vou. XIII. 

cavity. It is covered above by a denfe ligamentous band 
pafling from the outer edge of the coracoid procefs, to the 
anterior part of the larger tubercle, where it unites with 
the tendon of the fupra-fpinatus; and fo clofely joined by its 
under furface to the capfular ligament, that, but for its 
attachment to the coracoid procefs, it would be difficult 
to make any diftinétion between them. It is this acceflary 
band which makes the capfular ligament thicker above than 
in any other part. ‘The fhoulder joint is further ftrengthened 
by the tendons of the fupra-{pinatus, infra-{pinatus, teres 
minor, and fub-fcapularis, which furround it, and which 
are firmly united to different parts of the capfular ligament. 
The latter is in contact alfo with the deltoid above, and the 
origin of the long head of the triceps below. It is formed 
by fibres running in various directions, and croffing each 
other, is thinneft where covered by the infra-fpinatus, and 
teres minor, ftronger on the inner and under fides ; appa- 
rently infufficient to fecure the firmnefs of the articulation, 
if not fupported by the mufcles proceeding from the feapula. 
The fynovial membrane is fpread over its internal furface, 
and refleéted over the articular cartilages. At the edge of 
the bicipital groove a procefs goes from it, which defcerds 
along the groove, lining it for the {pace of about an inch. 
Tt is then reflected on all fides over the tendon of the long 
head of the biceps, and continues to give it a covering in 
its paflage through the joint to its attachment above the 
glenoid cavity. By the refleGtion of the fheath below, the 
efcape of fynovia is prevented, and the tendon may ftill be 
faid to be exterior to the cavity of the joint. 

The mechanifm of the fhoulder joint as to mobility and refif- 
ance-—Although motion be the principal office of the 
upper extremity, there are many accidental circumftances in 
which firmnefs of oppofition is as neceffary as in the lower, 
and the means nearly as complete. 

The motions of the arm are very extenfive, generally 
combined in different degrees with thofe of the fhoulder. 
Indeed fo great is its mobility, that it efcapes on that ac- 
count many injuries it would otherwife be liable to, from 
the loofenefs of its articulation with the fhoulder. Add 
to this that the point of fupport, the glenoid cavity 
of the feapula, is in itfelf fo moveable, as further to modify 
and leffen the effects of external impulfes. We have before 
obferved that the fcapula more particularly accompanies the 
arm in its motions backwards and forwards, lefs fo in its 
elevation outward and depreffion; the clavicle neceffarily 
partakes of the movement, and from this difpofition two 
advantages are derived that the circuit of motion is enlarged, 
whilft tendency to difplacement is diminifhed by the diftri- 
bution of the effort over three points inftead of one. 

The arm, aud confequently the whole limb, may be ele- 
vated, depreffed, carried forward, backward, and in all the 
intermediate dire€tions ; it may be rolled alfo on its axis in 
any of thefe conditions. 

When the arm is raifed, the head of the humerus glides 
from above downwards in the glenoid cavity, in fome 
meafure abandons it, and refts againft the lower fide of the 
capfular ligament, which it. diftends more or lefs according 
as the feapula has accompanied it in its movement. If the 
arm be elevated outwards or abduéted, it cannot be much 
aflifted by the fcapula; the great tubercle is buried under 
the arch formed by the acromion, the coracoid procefs, and 
the ligament between them, and in this fituation the capfule 
is particularly ftretched, is liable to be torn, and the arm 
luxated downwards. When the arm is thus raifed above 
the horizontal line, at a diftance from the trunk, the 
weight of the body brought to bear with force on the 
head of the bone, asin the cafe of falling, tends to de- 
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prefs it; and at the fame time the adtions of the pectoralis 
major, latiflinus dorfi, and teres major, concur in producing 
the fame effect ; fince they have their fixed points in the 
trunk, and their moveable point inthe humerus. Juxation, 

under thefe circumftances, is by no means rare. ‘The attion 

of mufcles alone is fearcely adequate to the effect, which is 
generally the confequence of fome violent impulfe, 

In depreffion or adduétion, the arm returns to its natural 

polition, in which difplacement is almolt impoffible. Where 
the limb is perpendicular, any external impulfe acting on its 
ower end, would only prefs the head of the bone firmly 
againft the arch of the acromion, ‘[he only mode in which 
jt could be made to pals beyond the arch, would be by 
carrying the lower end inwards ; but this is oppofed by the 

trunk, fo that in this pofition of the arm luxation upwards 
is effe€tually prevented. 

When the arm is carried forward to a confiderable height, 
it is accompanied in its motion by the rotation of the {ca- 
pula, and the head of the bone fearcely quits the glenoid 
cavity. It isor thefe accounts that when in falling for- 
ward the arm is projeéted confiderably beyond the head, 
luxation is rarely the confequence, though the fhock be 
fevere. In the motion backwards the head of the humerus 
quits in fome degree the articular cavity, and bears againtt 
the capfular ligament and the tendon of the fub-fcapularis. 
The extent of this motion is alfo increafed by the coincident 
movement of the fcapula, and at the fame time the proba- 
bility of luxation diminifhed ; it is not, however, fo free as 
the motion forwards. : 

Circumdu&tion, or the fucceffton of thefe motions, is 
enjoyed extenfively in the joint of the fhoulder ; the execu- 
tion of it in the anterior half of the circle is more eafy, be- 
caufe more unconfined than in the pofterior, And we may 
obferve as a general axiom, applicable to all the motions of 
the arm, that the movements forwards are far more extenfive 
than thofe in the contrary direétions, whatever be the point 
from which they commence, in whatever direction the 
limb may be; examples of thefe are too familiar for us to 
particularize them, the caufe will be readily underftood from 
our account Of the mechanifm of this part of the upper 
extremity. 

The rotation of the arm takes place exclufively in the 
fhoulder joint, not accompanied as the others by any cor- 
refponding motion of the fcapula and clavicle. In this 
motion the head of the humerus merely g¢lides backwards 
or forwards in the glenoid cavity, according as it is rolled 
inwards or outwards ; it is not extenfive, and cannot give 

occafion to difplacement of the bones. In cafes where the 
fun&tions of the elbow joins have been fo far dettroyed, as 
to prevent the rolling of the bones of the fore-arm one over 
the other, the rotation of the humerus has been obferved to 
be more marked, to compenfate the deficiency. 

The fore arm, placed between the arm and the hand, is 
compoled of two bones, the ubna and radius, 

The ulna, the largeft of the two, is on the inner fide. 
Trregular in fhape, ftrong, and larger above, leflening gra- 
dually in fize to its lower end. We divide it mto two 
extyemities, an upper or humeral, a lower or ¢arpal; and 
into a middle portion or body. 

The humeral extremity comprifes two ftrongly marked 
eminences, the olecranon and coronoid proceffes, and two 
lunated cavities, the largeft articulated with the pulley in 
the lower end of the humerus, the lefler with the head of 
the radius. The olecranon projeéts beyond the coronoid 
procefs in a line with the body of the bone ; it is flrong, 
fomewhat curved, rough above, where it affords attachment 
to the triceps ; fmooth behind, where it lies immediately 

uader the fkin; concave before, where it forins the upper 
part of the great figmoid cavity, The corénoid procefs 
jtands oppofite to the olecranon in front of the bone. Its 
upper furface forms the lower part of the laft named cavity, 
the under is.marked by the attachment of the brachizus 
internus, The edge next the radius is hollowed by the 
lefler figmoid cavity, the oppofite margin is acute, and 
gives attachment to the pronator teres, the flexor fublimis, 
and the internal lateral, ligament of the elbow joint. The 
great figmoid cavity (finus lunatus of Albinus) fies betwee 
thefe procefles. It is deeply concave longitudinally, adapt- 
ed to the figure of the trochlea of che uahenkee divided 
tranfverfely in the middle by a contraétion of the articular 
furface, and a faintly marked line between the narrowed 
points. ‘The upper divyifion made by the olecranon is the 
largeft. The cavity is divided alfo into two unequal por- 
tions, by a convex line traverfing its whole length, the in- 
ternal divifion is the largeft, and moft hollowed, for the 
reception of the inner border of the trochlea. The leffer 
figmoid cavity is oyal tranfverfely, flightly hollow, con- 
tinuous above with the larger cavity. , ; 

The body of the ulna is of an irregular prifmatic form, 
largeft above, curved gently forward, and turning towards 
the radius below. We diltinguith in it three furtaces, and 
a like number of angular ridges between them. The an- 
terior edge or {pine paffes from the lefler figmoid cavity 
in a curved line to the carpal extremity ; it is acute above, 
and gradually foftened below, till it becomes fcarcely vifible. 
It gives attachment to the interofleous ligament. The 
internal edge (potterior, Alb.) is rounded, giving attachment 
to the flexo: profundus above, to the pronator quadratus 
below. It follows a curved line from the infide of the 
coronoid procefs, and is fomewhat more prominent below, 
for the attachment of the latter mufcle. The pofterior 
edge (exterior, Alb.) beginning from behind the olecranon, 
is ftrongly marked in its upper two thirds, and infenfibly 
loft below. It gives attachment to an aponeurofis. The 
anterior furface (latus interius, Alb.) is broader above than 
below, gibbous in the middle, and concave at each end ; 
the hollow part below is occupied by the pronator quadra- 
tus, the remainder gives attachment to fiexor profundus. 
Towards the upper end is.a {mall hole dire&ed upwards 
for the admiffion of the nutrient veflels. The pofterior 
furface (prius, Alb.) is divided through its wholelength by 
a prominent line; at the upper end of the internal divifion 
is a triangular {pace for the attachment of the anconzus ; 
below it is covered by the extenfor carpi ulnaris. The 
external divifion, that neareft the radius, gives attachment 
above to the fupinator brevis, below to the extenfors of the- 
thumb and fore-finger. The internal furface is broad, and 
a little concave above, giving attachment to the flexor pro- 
fundus, convex and much narrower below, lying imme- 
diately under the fkin. 

The carpal extremity is fmall, marked by two eminences ; 
one placed externally, called the head or capitulum, the 
other, from its fhape, the ftyloid procefs. The head pre-» 
fents a rounded articular furface, correfponding below to a 
triangular inter-articular cartilage placed between it and the 
carpus ; externally to an articular cavity in the inner fide of 
the carpal extremity of the radius.. ‘The ftyloid procefs 
projects beyond the head; ft is fmall, of a conical fhape, 
the point giving attachment to the internal lateral ligament 
of the wrilt. Between thefe proceffes is a tranfverfe groove, 
which gives attachment to the fibro-cartilage juit mectioned, 
Behind they are feparated by another longitudinal groove, 
which lodges the tendon of the extenfor carpi ulnaris. 

The ulna is formed from three points of offification, asthe  - 6 
othey 
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@ther long bones, At the time of birth the form of the 
olecranon is fully determined, whillt the coronoid procefs 
projects but little, The confequence is, that the great fig- 
moid cayity is lefs concave in comparifon than in the adult, 
aud the leiler figmoid cavity is proportionably {mall and 
fhallow. 

The radius is fituated on the outer fide of the fore-arm. 
Mt is thorter than the ulna; fmaller above than below, and 
ently curved ia the middle, The upper or humeral extre- 

mity, called alfo the head of the radins, prefents a circular 
articular furface 3 flightly hollowed in the middle, corre- 
{ponding to the rounded eminence on the cubital end of the 
humerus. The fmooth articular furface is continued a thort 
way down the bone, and is broadeft on the infide, where it 
hes in the lefler igmoid cavity, This divifion is fupported 
by a narrower portion of bone, cylindrical, and of an inch 
in length, called the neck of tbe radius. Immediately 
below, on the inner fide, is an oval protuberance, fmooth on 
its anterior half, over which the tendon of the biceps pafles, 
feparated from it by a burfa mucofas rough poitteriorly 
where this tendon is inferted. 

The body of the radius is of an irregular prifmatic form, 
which makes a natural divifion of it into three faces, and as 
many angular lines. The anterior edge is more prominent 
above than below. The upper part gives attachment to the 
long flexor of the thumb, to the flexor fublimis, and to the 
fupinator brevis ; its lower to the pronator quadratus. The 
internal edge or fpine, acute in the middie, rounded at each 
end, gives attachment to the interoffeous ligament. The 
polterior, prominent alio in the middle, and difappearing in- 
fenfibly above and below, gives no mufcular attachments. 
The anterior furtace is concave above, where it gives origin 
to the flexor longus pollicis; a little convex below, where 
the pronator quadratus is fixed. About its middle is the 
hele for the nutrient veflels of the bone. The potterior 
furface, like the former, increales gradually in breadth from 
above downwards, is irregular, gives attachment above 
to the fupinator brevis, and lower down to the extenfors of 
the thumb ; its inferior part, covered by the extenfor com- 
munis, the extenfor tertii internodii pollicis, and the indica- 
tor, The external furface is convex throughout. Its up- 
per third gives attachment to the fupinator brevis: about 
its middle isa rough eminence, into which the pronator teres 
is implanted ; below it is covered by the radial extenfors of 
the carpus, 

The carpal extremity is larger than the fuperior, irregu- 
Jarly quadrilateral, the longetl fide anterior. We obferve in 
it an articular cavity, oblique, flightly hollowed, croffed by 
a rifing line from before backwards, adapted to two of the 
bones of the carpus; the outer divilion to the os {caphoi- 
des, the internal to the femi-lunare. The anterior edge of 
the cavity is rough for the infertion of ligaments. ‘The 
polterior offers two grooves ; the internal, broad and fuper- 
fieial, gives paflage to the extenfor communis and indicator, 
the outer, narrow and deeper, follows an oblique courfe from 
within outwards and downwards: through it paffes the ex~ 
tenfor tertii internodii pollicis. On the inner margin is a 
lunated articular furface, corref{ponding to the capitulum of 
theulna. The outer fide, divided fromthe pofterior by a 
rifing {pine, is marked in a fimilar manner by two hollows. 

_ The anterior offers two grooves for the extenfores primi and 
fecundi internodii pollicis ; the pofterior is marked by the 
tendons of the radial extenfors. At the fharp ridge, between 
this fide and the anterior, the fupinator longus is implanted. 
The prominence between the hollows is continued down- 
wards into a blunt procefs, pafling beyond the articular 
forface, called the ftyluid procefs ef the radius, It gives 

attachment to the external lateral ligament of the wrift, 
The radius refembles, both in its formation and ftructure, the 
other long bones. At the time of birth its extremities are 
yet cartilaginous ; the lower end is fooneft completely ofli- 
fied. 

The elbow joint 3 the articulation of the ulna and radius 
with the humerus.—The lower end of the humerus prefents 
an articular furface compofed of alternate ewinences and de- 
preffions, covered by a continued cruft of fmooth cartilage, 
The great figmoid cavity of the ulna is lined by cartilage, 
interrupted in the middle by a tranfverfe eontraGtion and 
groove ; continued into the leffer figmoid cavity. The head 
of the radius is alfo covered by cartilage, continued over its 
circular margin fora fhort way down its cylinder. The hu- 
meral end of the ulna correfponds to the pulley, that of the 
radius to the capitulum at the lower extremity of the hu- 
merus. Thefe furfaces are bound together by ligaments, 
and covered by a fynovial membrane reflected from one te 
another, 

The ligaments which more particularly fecure the joint 
are called lateral, one being placed on its outer, the other 
on its inner fide. ‘The internal lateral ligament is fixed above 
to the internal condyle of the humerus. It radiates as it 
defcends, dividing into two portions; the anterior is fixed 
to the inner fide of the coronoid procefs of the ulna, the pof- 
terior, the {malleft of the two, to the olecranon. The ante 
rior divifion is covered by the tendon common to the mufcles 
proceeding from the internal condyle, and is partially united 
to it. Immediately under the ligament is the capfular mem- 
brane. The external lateral ligament can with difficulty be 
ditinguifhed from the common tendon of the mufcles at- 
tached to the external condyle. It is fixed above to this 
condyle, below it is united to a large portion of the circle 
of the annular ligament of the radius. It is not fo ttrong, 
fo large, nor fo clearly defined as the internal lateral liga. 
ment, its fibres diverge confiderably, and are in contact with 
the fynovial membrane. In addition to thefe hgaments we 
find {cattered bands of fibres traverfing in different direGions, 
both before and behind the articulatlon; their irregularity 
{carcely admits of defcription. Between them and the fy- 
novial membrane lie fome cellular tiffue and fat. "his fyno- 
vial membrane is reflected from the humerus clofe at the 
margin of the articular cartilage, and is continued under the 
ligaments to the oppofite furfaces of the ulna and radius, 
lining the figmaid cavities of the firft, and {pread over the 
head of the latter. It is common therefore to the articu- 
lations of the fore-arm with the arm, and of the bones of 
the fore-arm between themfelves. ‘This joint is ftrengthened 
alfo in a remarkable degree by the numerous muleles which 
are attached roundit, and which cover it on every fide. 

The motions of the fore-arm on the arm—are confined ta 
flexion and extenfion, the ulna executing the principal part, 
the radius neceflarily following the fame dire&tion. In a 
{tate of complete flexion the coronoid procefs of the nina 
and the prominent margin of the head of the radius are 
found correfponding to the oppofite hollows in front of the 
humerus, the olecranon below the condyles, having moved 
a conliderable diftance from the internal one. At this time 
the lateral ligaments are relaxed; the polterior half of the 
trochlea of the humerus in conta with the capfular mem- 
brane, reflected from it to the olecranon, and protected by 
the triceps. Under thefe relations the joint is fecure; dif- 
placement in any direction would be almott impoflible, with- 
out fome fraéture of bone. In the intermediate ftates 
between flexion and extenfion the articulation has not the 
fame appearance of fecurity ; but from the great mobility 
of the lower end of the humerus; from its receding eafily 
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before every fhock when the’ fore-arm is in fuch fituation, 
we feldom meet with a diflocation of the latter under thele 
circumf{tances. Inthe extention of the fore-arm on the arm, 
the radius and ulna glide backwards over the articu‘ar fur- 
face of the humerus, until {topped by the olecranon becoming 
locked in the cavity adapted for its reception in the latter 
bone. At this time the lateral ligaments are tightened as 
well as the capfule in front of the joint. It is in the {tate 
of complete extenfion that luxations moft ufually occur, the 
humerus pafling down in frout of the bones of the fore-arm. 
This frequently happens in a violent fall on the hands. 
The whole weight of the body is carried forwards with con- 
fiderable impetus on the arms which are ftretched out to fave 
the head from coming to the ground. _ In this cafe the fore- 
arm is fixed, and the humerus, following the impulfe of the 
body, ruptures the ligaments, and is thruft forwards, the 
olecranon oppoting itfelf to all difplacement backwards. It 
would appear alfo, that a diflocation might oceur from lift- 
ing a heavy weight with the arm fully extended; but here 
the effort is voluntary, and the pain felt in the bend of the 
elbow is a fufficient warning to defift. When the fore-arm 
is extended it forms an obtufe angle with the arm, and when 
bent it is not found in the fame line with the humerus, but 
flants a little inwards towards the breaft. Both thefe circum- 
{tances depend on the obliquity of the pulley at the lower 
end of the humerus. ‘This dire€tion of the fore-arm, and 
confequently of the hand in the ftate of flexion, is particu- 
larly obfervable in man, and neceffarily requires the exiftence 
of a clavicle, without which the fore-arm, when bent, would 
be carried to the oppofite fhoulder. Thus in the different 
ranks of animals the exiftence of a clavicle, and the motion 
of pronation, are found generally connected with this obli- 
quity in the flexion of the fore-arm. In the flate of demi- 
flexion we may obferve a flight lateral motion of the fore- 
arm on the arm, which cannot take place in the ftates either 
of complete flexion, or extenfion. 

The articulations of ihe radius with the ulna—Thefe bones 
are in immediate contact at their humeral and carpal extre- 
mities ; between thefe points there is a vacancy occupied 
by a flat interoffeous ligament. Above, the head of the ra- 
dius is received into the leffer figmoid cavity of the ulna; 
below, it offers a fhallow articular furface, which revolves on 
the capitulum at the carpal end of that bone. Tirft we 
fhall examine the articulation atthe humeral ends. It is lined 
by the fynovial membrane common to it, and to the articu- 
lation of the fore-arm with the arm, and fecured by a 
ftrong flat circular band of fibres, called the annular or 
orbicular ligament of the radius. This ligament forms 
three-fourths of a circle, which is completed by the leffer 
figmoid cavity, and in which the head of the radius turns. 
It is about three lines in breadth, fixed before and behind 
to the ends of the leffer figmoid cavity, loft infenfibly above 
over the furface of the fynovial capfule, to which it is firmly 
united, terminating by a more defined edge below. It is 
compofed of parallel circular fibres, into which the external 
lateral ligament is fixed from above, as alfo fome oblique 
fibres proceeding from the olecranon, the ligamentum adcef- 
forium pofticum of Weitbrecht. The annular ligament is 
of a denfe compaét texture, frequently cartilaginous in ad- 
vanced age. It lies immediately over the fynovial mem- 
brane, but is no where conneéted in any degree with the 
radius. It is covered by mufcles. 

The fpace between the upper and lower articulations is 
filled by the intervention of ligamentous fibres, which fur- 
ther fecure the relations between the radius and ulna. A 
portion of thefe has obtained the name of the oblique liga- 
‘ment, or chorda tranfverfalis; the remainder is included 

under the general term of interoffeous Tigament, ~The oBe 
lique ligament, a {mall and flat band of fibres, paffes obli uely- 
from the inner edge of the coronoid procefs below the leffir 
figmoid cavity to be inferted into the radius at a point~ 
which lies juft below its tubercle. In this courfe it accoms 
panies the inner edge of the tendon of the biceps, its dis 
retion heing oppotite to the fibres of the interofleous- 
ligament, and in a plane anterior to them. Between this 
ligament and the head of the radius there is lett a triangular 
{pace filled by cellular tiffue, in which the tuberele of that: 
hone revolves. The interoffeous ligament commences be- 
low the tubercle attached to the inner ridge or fpine of the 
radius, from which the fibres pafs obliquely downwards and* 
inwards to be attached to the oppofite {pine of the uluas- 
It is compofed of flat parallel fibres, leaving various inter- 
vals for the paflage of veffels, It is covered on both its: 
furfaces by the deep feated mufcles of the fore-arm, to- 
which it affords attachments. It is more delicate above, in-~- 
fenfibly lofing its fhining appearance, and interrupted by a« 
large vacancy, which gives paflage to the pofterior inter-- 
offeous veffels; ftronger below, where we find another - 
opening for the paflage of the anterior interoffeous veffels. 
On the pofterior furface of this ligament, and more efpecis 
ally at the upper end, we often find flat bands of fibres 
decuffating it: they have been defcribed under the name of - 
the pofterior tranfverfal chord. ; 

The inferior articulation between the radius and ulna, - 
or that at the carpal ends of thefe Lones, is provided with 
a fynovial capfule, and a triangular fibro-cartilage inter- 
pofed between the ulna and the bones: of the carpus, and‘ 
filling the vacancy obferved between them in the fkeleton. - 

This triangular cartilage is fixed by its bafe to the pro 
minent edge which divides the articular cavity at the bot- 
tom of the radius, from that which receives the capitulum . 
of the ulna. It is attached by its fammit to the groove 
between the capitulum and the ftyloid procefs. Its edges 
are united to the fynovial membranes of both articulations, 
the radio-carpal and the radio-cubital. Its upper and 
lower furfaces are concave and fmooth, the fuperior cor- 
refponding to the lower furface of the ulna. It is occa- 
fionally incomplete at the bafe, allowing of the contaét of 
the two capfular membranes juft mentioned. 

The capfular membrane is lest fo as not to-impede the 
extended rotation of the radius. It is continued from the 
upper furface of the inter-articular cartilage over the art- 
ticular furfaces' of the radius and ulna. It is femetimes 
covered here and there by a few feattered ligamentous 
fibres, which are in many inftances fcarcely obfervable. 

The motions of the bones of the fore-arm, between them- 
felves and their powers of refiflance—We have hitherte 
confidered the fore-arm only in its relation to the arm, in 
which the ulna was more effentially concerned ; the move- 
menis in the prefent cafe depend chiefly, and almoft exclu- 
fively, on the radius, and are neceffarily communicated to 
the hand with which it is articulated below, the ulna con- 
curring but little in the conitruGtion of the joint of the 
wrift. Thefe bones are thus difpofed inverfely as to im- 
portance in the joints of the elbow and wrift: above, the 
ulna plays-the: principal part, the radius being acceffary 
only ; whereas beléw, the ulna is of comparatively little im- 
portance, the radius of the greateft. Their form is accom- 
modated to the different ufe of each: the ulna large above 
and {mall below; the radius of little volume at its upper 
extremity, broad and folid at its lower, where it fupports 
the hand. This double oppofition in the form of the 
bones is not only accommodated to their fun@tions, but 
rehders the folidity of the fore-arm nearly equal through- 
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out; The radius, however, from ts more dire& connection 
with the hand, more immediately fuftains any effort im- 
reffed on the latter, as in pufhing violently, or falling, and 

1s often fractured under fuch circumftances, -Still the re- 
falt.of the general mechanifm will be, that the fame bone, 
not having to fupport the motions of the two joints, the 
elbow and wrift, motions which are often fimultaneous, 
frastures and diflocations are the lefs likely to occur, 

The radius may be rolled on the ulna inwards and out- 
wards. In the former cafe, fuppofing the radius to be hori- 
zontal, the palm of the hand is-turned downwards, and the 
motion calléd on that account pronation; in the latter it is 
turned upwards,.aod the motion called fupination, In pro- 
nation, which is the moft common pofition, the humeral end 
of the radius turns on its axis in the hoop formed for it by 
the leffer figmoid cavity dna the annular ligament, while the 
carpal extremity rolls over the lower end of the ulna, tracing 
an arc ofacircle. In this ftate the relative fituations of the 
bones are changed, the radius crofling the ulna, and diminith- 
ing. the {pace between them. le pronation be carried 
forcibly too far, a diflocation may take place in either arti- 
eulation;° more readily in the lower, on account of the 
greater extent of motion, and le(s ftreugth of reftraining 
ligaments ; in the upper, the radius does not quit its fitua- 
tion, and is fecured by a very ftrong ligament,. befides the 
powerful fupport of the mufcles attached round it. In 
fupination the-radius moves-in the contrary direCtion, until 
it becomes parallel to the ulna, beyond which it cannot go. 
Ifit is forced beyond thefe limitsa diflocation of one of the 
articulations muft.enfue,. moft probably of the lower. A 
great obitacle to |uxations of this-jaint, either in pronation 
or fupination, is fouud in the triangular fibro-cartilage at 
the lower end of the bones;. which is very: trong, and which 
mutt neceffarily be torn. 

Although at firft fight one might be difpofed to ima- 
gine the ulna an immoveable fulcrum, round which the 
radius rolls; it’ is certain that in pronation the carpal end 
of the ulna paffes outwards, in {upination in the contrary 
direGtion, fo that it traces arcs of a circle in a contrary 
way to the carpalend of the radius. Of this any one will 
be effeGtually convinced by obfervation or experiment. But 
asthe ulna cannot roll on the lower end of the humerus, it 
neceflarily involves the latter bone in the execution of thefe 
motions, which it thus affifts by its powers of rotation, 
Pronation and fupination then depend not only on the rota- 
tion of the radius, but on the oppofite motion of the ulna, 
and the rotation of the arm. he latter of thefe is very 
much more fenfible if the motions take place when the 
fore-arm is extended on the arm, than when it is bent : 
in the former cafe, from the difpofition ot the bones and 
ligaments, any rotatory motion of the ulna is impoflible, in 
the latter it may exift ina flight degree. 
We have obferved that the difpofition of the bones ot 

the fore-arm is fuch as to offer the belt pofiible refiltance to 
external efforts: nor is their pofition as to thefe motions 
defs favourable, the head of the radius lying a little before 
the ulna, and the breadth of its carpa! e.tremity Pee 
its axis from the lower end of the ulna, fo as to increafe 
and facilitate the pronation and {upination of the hand, 
offering at the fame time a broad bafis for its fupport. 

The hand—forms the fourth and lait divifion of the fu- 
perior extremity; it is articulated with the lower end of 
the fore-arm. It varies confiderably i fize and form in 
different individuals: moit commonly is comparatively 
{mallet in females. We diftincuifh in it two furfaces, 
a dorfal and a palmar; two es, a radial and ulnar; 
and alfo an. upper or anti-brachial, and a lower or digital 

end, It is compofed of twerity-feven bones, which have 
been arranged under the different titles of carpus, meta- 
carpus, and fingers. 

The Carpus.—TVhe carpus, or wrift, is oval tranfyerfely, 
convex on its dorfal, hollowed on its palmar furface, where 
it gives paflage to the flexor tendons, This hollow is 
bounded laterally by four eminences refulting from different 
bones of the carpus, which give attachment toa {trong 
ligament confining the tendons in their fituation. It is con- 
vex at the edge next the fore-arm, offering a number of 
irregular articular furfaces at the border next the meta- 
carpus, It is formed by two rows of fmall irregularly 
fhaped bones, the upper range called anti-brachial, the _ 
lower metacarpal. Each of thefe ranges is compofed of» 
four bones: thofe in the anti-brachial row, commencing from 
the radial edge, are the {caphoides, lunare, cuneiforme and 
pififorme; in the metacarpal row the trapezium, trapezoides, ~ 
magnum and unciforme. Although varying much in figure, 
they have fome clraraéters in common, which allow of our® 
deferibing. them with tolerable precifion, without rendering ; 
confufed or obfeure our ideas of their mutual- relations, 
We diftinguifh in each bone fix furfaces, or fides; -an upper” 
or anti-brachial,a lower or metacarpal, an anterior or’ 
palmar, a pofterior or dorfal, an outer or radial, and. -an 
inner or ulnar. 

The {caphoides;{o called from‘a {uppofed refemblance to 
a boat, is the’largeft bone of the firlt row. It is fomewhat ~ 
oval in figure, the long axis being directed obliquely from 
above outwards and- downwards. The upper furface is 
convex, triangular, articulated with the radius; the lower 
is alfo convex, correfp6nding to the oppofite furfaces of the: 
trapezium and trapezoides. The pofterior narrow, and © 
‘grooved by the infertion of ligaments; the anterior long 
and contracted, concave towards the fore-arm, convex and~ 
projecting below, forminz one of the eminences before men= 
tioned. The outer, or radial fide, is rough for the attach- 
ment of the external lateral ligament of the-wrilt ; the in- 
ternal prefenting a double articular furface, the upper nar- 
row and conyex,-connected with the os lunare; the lower 
broad and concave, forming part -of the articular cavity for 
the reception of the os magnum of the fecond row. 

The lunare, or femi-lunare, has obtained its name from 
the figure of one of its articular furfaces, which refembles 
acrefcent. It is not fo elongated in form as the laft bone ; 
convex and triangular above when articulated with the 
radius ; concave below, narrowett in its tranfverfe diameter, 
articulated with the os magnum, and in a {mall degree with 
the unciforme ; rough and unequal on the anterior and pof-’ 
terior furfaces for the attachment of ligaments, the anterior 
fide the fmalleft ; the outer face narrow, {mooth, in the 
form of a crefcent, with the convexity upwards in contaét 
with the {caphoides; the inner alfo {mooth, plane, articu- 
lated with the cuneiforme. 

The os cuneiforme (triquetrum of Albinus) lefs in volume 
than the preceding, oblong and fomewhat pyramidal in fhape, 
its bafe next the os lunare, its apex direéted obliquely 
inwards and downwards. The upper furface is convex, 
articulated with the bottom of the ulna by the intervention 
of the triangular fibro-cartilage before mentioned; the 
lower oblique, concave, articulated with the unciforme ; the ~ 
anterior prefents on its inner fide a flat circular articular 
facet articulated with the pififorme, on its outer itis rough 
for the attachment of ligaments; the pofterior and internal 
are alfo unequal and rough for fimilar purpofes; the external 
or radial furface is plane and {mooth, articulated with the 
lunare. 

The os pififorme (fubrotundum of Albinus) has obtained 
its 
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its name fron its rounded figure, » It is the {mallet of the 
bones of the carpus. On its pofterior furface we obfervea 
fightly hollowed articular furface, where it refts on the laf 
defcribed bone, ‘‘aflidens patellz in modum, aut fefamoidei,”? 
(Alb.) With this exception the bone is convex on all 
‘fides, projecting beyond the plane of the other carpal bones, 
rough, and unequal, giving attachment above to the flexor 
carpi ulnaris, below tothe abduétor of the little finger, and 
before to the annular ligament of the wrift. It conititutes 
one of the four prominent points of the palmar fide of the 
carpus. 

The trapezium (multangulum majus, Alb.) is the firft 
bone on the radial fide of the fecond range of carpal bones, 
and lies fomewhat anterior to them. Above it offers a con- 
cave articular furface, femi-circular, oppofed t6 the f{ca- 
phoides ; below another, convex antero-pofteriorly, concave 
tranfverfely, articulated with the metacarpal bone of the 
thumb; on the front rough, with a deep groove at the 
upper end for the paflage of the flexor carpi radialis; the 
euter.edge of the groove giving attachment to the annular 
or tranfverfe ligament, and forming one of the eminences 
already mentioned ; on the back and outer fides rough and 
unequal for attachment of ligaments; on the inner fide are 
two articular furfaces; the upper, large and concave, con- 
nected with the trapezoides ; the lower, narrow and plane, 
for the metacarpal bone of the fore-finger. 

The trapezoides (multangulum minus, Alb.) is very irre- 
gular in figure, placed like a wedge between the laft and the 
following bones, the bafe of it being pofterior, the point 
towards the palm. The upper furface is concave, quadrila- 
teral, and articulated with the fcaphaides ; the lower divided 
by a convex line croffing from before backwards, adapted to 
the hollow of the metacarpal bone of the fore-finger; the 
dorfal or potterior, convex, rough and broad; the anterior 
poffeffing the former characters, but much fmaller; the ex- 

“ternal, convex articulated with the trapezium ; the internal 
“or ulnar, fmaller and concave, {mooth anteriorly where ar- 
ticulated with the following bone, rough behind for liga- 
mentous attachments. 

The os magnum (capitatum, Alb.) is the largeft of the 
eight ; longeit in its vertical axis, rounded into an articular 
head above, (from whence it derives its name,) of a quadri- 
lateral form below. _ The upper articular furface is convex, 
divided by a prominent lise into two portions, one for the 
feaphoides, the other for the lunare; the lower is divided 
into three facets, the external articulated with the fecond 
bone of the metacarpus, the middle the largeft of the three, 
concave, fupporting the third, the internal or pofterior very 
f{mall, plane, oppofed to the inner edge of the fourth; the 
palmar and dorfal furfaces, rough and unequal for ligaments, 
the latter the largeft of the two, the external narrow, arti- 
culated with the trapezoides ; the internal of greater extent 
than any of the preceding, fmooth above where contiguous 
to the unciforme, rough below, giving attachments to liga- 
ments. 

The unciforme (os hamatum; cuneiforme Alb.) com- 
pletes the fecond row of carpal bones, being the laft on the 
ulnar fide. Above is a rounded angle oppofed to the lunare; 
below a {mooth furface, convex tranfverfely, the outer fur- 
face fupporting the fourth, the inner the fifth metacarpal 
bone ; on the anterior fide we obferve, below, a curved pro- 
cefs proje€ting forward, to which the annular ligament is 
attached, as alfo fome mufcles of the little finger ; it forms 
the lait of the four eminences referred to before ; the {n- 
perior part of this furface is narrow, unequal, but fmooth, 
giving attachment to ligaments ; the pofterior furface is 
-hroad, triangular, and rough ; the external offers an articu- 

lar furface above, in conta with the os magnum, is rou 
below for ligamentary conneétious ; the internal is dire 
obliquely, prefenting a curved, oblong, articular facet, and 
a rough line below it ; the former oppofed to the cunei- 
forme, the latter ferving for attachments to ligaments, 

The bones of the carpus refemble each other in ftraGture 5 
compofed of a cellular or fpongy fubitance, externally covered 
by a thin layer of compaét bone, "They are developed from 
fingle points of offification, which do not commence till after 
birth. Atthat period they are entirely cartilaginous, dif- 
tint, well marked, and not at all propertionably larger than 
when fully offified, and on this account differing from the 
cartilaginous extremities of the long bones. 

The articulation of the fore-arm with the awl on or joint of 
the wriff.—T he fuperior furfaces of the feaphoides, lunare, 
and cuneiforme, form by their union a common conyex fur- 
face, oblong tran{verfely ; each boneis covered by its pro- 
per cartilage, firmly united to the next by an intervening 
band of a fibro-cartilaginous‘{tru€ture, which feparates this 
joint from the articulations of the carpal bones between 
themfelves. The lower extremity of the radius, and the 
triangular cartilage at the bottom of the ulna, form an el- 
liptical concave furface, which receives the oppofite con+ 
vexity of the carpus, fo that the feaphoides and lunare are 
oppoled to the radius, and the cunciforme to the inter-ar- 
ticular cartilage which feparates it from the ulna. ‘The 
joint is ftrengthened by ligaments on each fide, and alfo be- 
fore and behind, and lined by a fynovial membrane, 

The external lateral lizament is attached above to the 
ftyloid procefs of the radius; it advances forward a little as 
it defcends, and is fixed on the outer fide of the fcaphoides, 
The tibres of which itis compofed diverge below, and be- 
come continuous with the anterior ligament : we can often 
trace them on to the trapezium. Its form is irregular, and by 
no means defined, the edges being varionfly connected with 
the partsaround it. The internal lateral ligament proceeds 
from the ftyloid procefs of the ulna, and is attached below 
to the inner fide of the os cuneiforme . it is implanted alfo 
by fome of its anterior fibres into the annular ligament, and 
pififorme bone. 

The anterior ligament is broad, and flat ; fixed above to 
the anterior part of the ftyloid procefs of the radius, and the 
whole anterior edge of the articular cavity ; from heace the 
fibres defcend obliquel inwards, and are fixed below inan 
irregular le to the vee lunare, and cuneiforme ¢ 
fome fibres go to the pififorme, the greateft number are at- 
tached to the lunare. The flexor tendons He in front, the 
fynovial membrane immediately behind it. The pofterior 
ligament is not fo broad as the preceding, and more evident- 
ly fibrous; its direction is nearly the fame, being fixed 
above to the pofterior border of the articular hollow of the 
radius, below the lunare, and cuneiforme ; it is covered by 
the extenfor tendons. Thefe ligaments are in nowife con- 
nected with the ulna, fo that they cannot in any fituation 
impede the rotation of the radius on that bone. The fy- 
novial membrane is fpread over the articular furfaces of the 
radius, and triangular cartilage above, and the three bones 
of the carpus below ; it is reflected between them under the 
ligaments, appearing in the intervals between their fibres 
in feveral fpots. ‘The joint of the wriit is ftrengthened on 
every fide by ftrong and numerous tendons, fome of which 
are inferted in its vicinity, others clofely bound to its furface 
by trong tranfverfe ligaments as they pafs from the fore- 
arm to the hand and fingers. The fecurity derived from 
this conftruction muft be very great, without it the joing 
would prefently yield to the many violent impulfes it hee te 
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faftain, to which the ligaments alone would offer a very in- 
adequate refiltance. 

- The mations of the carpus on the fore-arm—ave thofe of 
flexion, extenfion, lateral inclinations or abdu@ion, and ad- 
duction, and circumduétion. From the clofe conneétion of 
the carpal bones between themfelves, and with the reft of the 
hand, thefe motions of the carpus may be confidered at the 
fame time as general motions of the hand. Thofe of pro- 
nation and [upiuation depend on the motions of the bones of 
the fore-arm, and are in nowife dependant on this joint. 

In flexion the articular convexity of the carpus glides 
from before backwards in the corre{ponding cavity of the 
fore-arm, and the polterior ligament and extenfor tendons 
are ftretched ; it may be carried to nearly a right angle with. 
out violence ; an effort prefling beyond this point would 
ftrain, and might certainly diflocate the bones, 

In extenfion an oppofite fucceffion of phenomena occurs, 
itis the anterior part of the joint which has the effort to 
futtain. This motion is not confined to the bringing the car- 
pus and hand into the fame ftraight line with the fore-arm, 
but may be continued in the oppofite direétion to fome extent, 
fo as to make them forma confiderable angle with it onthe 
dorfal afpe&t. The freedom of motion enjoyed by the car- 
pus in this fenfe is fubfervient to many of the important 
ufes of the hand, and is not to be found in other analogous 
joints, where the power of flexion is greater, and that of ex- 
tenfion limited to bringing the oppotite bones into the fame 
axis, as in the elbow, knee, &c. The lateral motions, 
thofe of abduction and adduétion, are more confined, efpe- 
cially the laft. The lateral hgaments are alternately itretched 
and relaxed, preventing their too great exteut. Circum- 
duction is alfo confined to narrow bounds, more particular- 
Ty fo when pronation and fupination are not concerned in 
producing it. 

The articulations beteveen the carpal bones-—all communicate 
together, being lined by a continuous fynovial membrane. 
The bones lie in clofe appofition, and are bound firmly by 
ligaments on the palmar and dorfal furfaces, fome by liga- 
ments pafling deeply between them. The three firft bones 
of the upper row afe in contaét by nearly plane furfaces co- 
vered by cartilage, the {caphoides conneéted with the lunare, 
the latter with the cunciforme. The palmar ligaments 
uniting them lie deep under the anterior ligament of the 
wrilt, the fibres of each pafling tranfverfely from bone to 
bone. The dorfal ligaments are more diftinét, the fibres 
longer as they are more fuperficial, they have the fame di- 
re€tion as the former. be fuperior, or interoffeous liga- 
ments, have been already mentioned in {peaking of the joint 
of the wrift, as feparating it from the articulations of the 
carpus. They are of clofe condenfed texture, palling be- 
tween the bones from before backwards, one joining the 
fcaphoides to the lunare, the other this laft bone to the cu- 
neiforme. ‘They are very narrow, the upper fide fmooth, 
covered by fynovial membrane forming a polifhed furface 
with the convexity of thefe bones, with the edges of 
whofe cartilages they are continuous. The os pififorme is 
placed without the ranks of the carpal bones, and has no 
communication with the common joint between them. It 
refts by a flightly concave articular furface on a correfpond- 
ing convexity of the cunciforme ; the joint is lined by a fyno- 
vial membrane refleéted from one to the other, {trengthened 
by f{cattered ligamentous fibres, ‘Two bands of thefe, of 
confiderable fize and flrength, pafs from the lower fide of 
the bone, one to the root of the metacarpal bone of the 
Ittle finger; the other to the os unciforme. ‘T’he pifiform 
bone is retained inits fituation by thefe, and, in fome mea- 
Sure, alfo by the abdudtor mufcle of the little finger, to 

which it gives attachment. Above we obferve fore liga’ 
mentous fibres paffing from it to the ulna, and the infertion | 
of the flexor carpi ulnaris. It performs the office of a pa- 
tella, or fefamoid bone, for this latter mufcle ‘ pofitum por- 
rectumque inter ejus tendinem, ligamentumque ad os meta- 
carpi digiti auricularis pertinens.”” Its motions are very 
limited ; it forms, together with its connections above and 
below, a large portion of the channel through which the 
flexor tendons glide. 

To form the articulation between the firft and fecond row 
we find the feaphoides touching the trapezium and trape, 
zoides, forming, ia conjunétion with the lunare, a cavity for 
the reception of the head of the os magnum, and the cunei- 
form bone fupporting the unciforme, The refpeétive arti- 
cular furfaces are covered by a thin crutt of cartilage, and 
preferved in their fituations by palmar, dorfal, and lateral 
ligaments. The palmar ligaments are fhort and ftrong, 
formed by fibrous bands, pafling from one row to the other 
in different direétions ; the moft fuperficial are confounded 
with the anterior ligament of the wrift. ‘The dorfal liga- 
ments refemble them in their pafling fromthe upper row to 
the lower, but are too irrregular in fize and dire¢tion to 
allow of fpecific defcriptions. Indeed they are both fo 
mixed with the furrounding ligamentous fibres as fcarcely 
to admit of diltin€tion. Of the lateral ligaments, the ex- 
ternal is the fhorteft and ftrongelt, pafling from the feaphoi- 
des to the trapezium ; the internal ftretched between the 
cuneiforme and unciforme. 

The bones of the fecond row are in contaé by cartilagi- 
nous furfaces, and conneéted by ligaments, as thofe of the 
firft. ‘The dorfal tranfverfe ligaments, are very diftinét, one 
between every two correfponding bones ; the palmar are not 
fo well defined, the fibres of each being fhorter and more 
numerous, as they are more deeply feated. Wecan obferve 
one band, pafling from the trapezium to the os magnum in 
front of the trapezoides, independent of thofe between the 
contiguous bones. Between the unciforme and os magnum 
is a itrong colleétion of fibres pafling from tide to fide 
through the depth of the carpus, adhering firmly to fuch 
parts of the correfponding bones as are not covered by carti- 
lage. A fimilar conneétion exits alfo between the os mag- 
num and unciforme. 

The fynovial membrane is continued from one articular 
facet to another, lining the ligaments we have defcribed, 
appearing in many places between their fibres. Nor does it 
form a continued furface only between the carpal bones, it 
is extended below into the joints, between the carpus and 
metacarpus ; notalways, however, into thofe formed above 
by the os magnum and unciforme. Owing to this general 
communication, difeafe of one articular furface is prefently 
propagated to the whole ; in this refpeét it muit be confi- 

dered only as a fingle joint. 
he pifiform bone is in nowife concerned in the mechan- 

ifm of the carpus; its ufes have been mentioned above, So 
clofely are the bones of each row bound one to another, that 
they allow of fearcely any perceptible gliding motion, ‘The 
articulations between the two rows allow of a more fenfible 
movement ; though this is confined to narrow limits. It 
refembles fomewhat that obferved in the joint of the wrift ; 
they can be bent, and extended a little on each other, as 
wellas inclined laterally ; the firlt of thefe is the molt evi- 
dent. The little motion they poffefs is produced principally 
by the articulation of the head of the. os magnum, which 
has the greateft effort to fuftain, and has been fometimes 
luxated backwards. Notwithflanding the obfeurity of move- 
ment in the carpal bones, it co-operates in imereafing the 
mobility of the hand, whilll at the fame time, by the num. 
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* ber Of articulating furfaces, impulfes may be to a certain de- 
gree weakened. 

Before we enter on the latter point, it.will be properto 
» take fome notice of another ligament, materially affecting 
the folidity of the carpus, though deftined’ but in a fecond- 
ary way for this purpofe, -its firit office being to contine the 
flexor tendons in their paflage to the «fingers. The annular 

. ligament in front of the wrift, (ligamentumarmillare, ligamen- 
tum carpi proprium, ) pafles from the eminenees formed by the 
pifiform and-unciform bones tothe oppofite ones ot the 
{caphoides and trapezium, completing the canal for the 
flexor tendons. It is compofed of very ftrong and thick 
fibres, becoming gradually thinner above and below ; rough 
fuperticially, lined behind by a fynovial:burfa. It gives at- 
tachment to feveral mufcles of the thumb and little finger. 
The fibres are all tranfverfe, numerous and compaét, fecur- 
ing, in addition to its other ufes, the arch formed by the car- 

-pal bones. The carpus then derives its firmnefs from the 
large furface.of the articulating facets in comparifon with 
the {mallnefs of the bones, from their number, from the nu- 
merous ligaments, and from the arched form refulting from 
the conneétion of the whole. It is further ftrengthened by 
numerous tendons, the flexors in front, the extenfors on its 

.dorfal furface. Another caufe of the folidity of the carpus 
is, that the articulations between the two ravks are not in 
the fame tran{verfe line, the unciforme, and more efpecially 
the head of the-osmagnum, mounting far beyond the level 
.of the trapezium and trapezoides, fo that any impulfe would 
not att on all at once, and caufe a general difplacement, the 
effort and the injury muft be partial, confized to the articu- 
lations. between one or two ofthe bones. 

The metacarpus (die mittelhand, Germ.) ~ is compofed of 
five bones, reiling on the carpus above, giving fupport to 
ethe thumb and four fingers below. They are itrong, 
.thofe fupporting the fingers parallel to each other, the 
other a little anterior, and capable of altering its pofition. 
The intervals between them are filled by mufcles fo as to 
form a broad and folid body. The anterior face of the 
metacarpus is.concaye, conttituting the palm of the hand, 
-the poiterior convex, and forms the back. The bones are 
-diftinguifhed, from-the connections below, into the meta- 
carpal bones of the thumb, the fore, the middle, the ring, 
and the little fingers, or we clafs them numerically, begin- 
ning on the radial fide with the metacarpal bone fupport- 
ing the thumb. Of thefe divifions we fhall adopt the 
jatter. he firit metacarpal is the largelt, and fhorteft of 
the whole ; the fecond and third are nearly of the fame 
length ; the fourth and fifth are fucceflively fhorter and 
fmalier. They are all fomewhat concave before, and flat 
behind, prefenting feveral more or lefs acute angles; larger 
_at each extremity, the upper angular and unequal, the 
lower forming a convex head, comprefied laterally, with an 
articular furface terminating on the palmar fide in two pro- 
minent points ; {malleft in the middle of the body of the 
bone, increafing gradually in fize above and below. In con- 
fidering the diftinguifhitg characters of each metacarpal 
‘bone, we fhall obferve them as feen on the carpal extre- 
‘mities, the bodies, and the digital extremities of each fuc- 
.ceffively, and not tire the reader by a feparate defcription of 
the feveral bones, in which it would be impoffible to avoid 
repetition, and which mutt neceffarily be of greater length. 

At the upper or carpal end of the firft metacarpal bone 
we obferve an articular furface convex tran{verfely, flightly 
concave in the eppofite diretion, oppofed to the trape- 
zium. It is furrounded by ligaments, and gives attachment 
en the outer fide to the extenfor oflis metacarpi pollicis. 

Ju the fecond are shree articular furfaces, the middle 

concave, correfponding:to-the prominence of the trape- 
-zoides:; the external {mall and flat, articulated with the 
trapezium ; the internal divided into two portions, the up- 
per articulated.with the os magnum, the lower with the 
following bone. ‘he circumference of this extremity is 
rough, and gives attachment to ligaments. On the palmar 
fide isa rough {pot, which gives attachment to the flexor 
carpi radialis ; on the dorfal a tubercle, into:which the exten- 
for carpi radialis longior is inferted. 

In the third'a quadrilateral articular furface oppofite to 
the os magnum, bounded before and- behind by inequalities, 
giving attachments to ligaments ; on the outfide by a fmooth 
facet articulated with the preceding bone; on the infide by 
two {mall round articular furfaces, feparated by a hollow con~ 
tiguous to tle following bone. At the external dorfal angle 
is a pyramidal eminence (proceffus ftyliformis), and-clofe om 
the inner fide the infertion of the extenfur carpi radialis bre- 
vior. 

In the fourth, at the top, a double articular furface, ac- 
commodated to thofe of the os magnum and unciforme, 
furrounded before and behind by rough points for liga- 
mentous attachments, on the outfide by two prominent ar- 
ticular facets, correfponding to thofe of the laft bone; on 
the infide by a flightly concave furface articulated with the 
following. 

In the fifth, a broad articular furface, convex from before 
backwards, concave tranverfely ; flanting outwards and up- 
wards, oppofed to the unciforme, bounded before and be- 
hind by rough furfaces for ligaments, on the outfide by a 
{mall articular facet connected with the laft bone on the 
infide by a tubercle which gives.attachment to the tendon 
of the extenfor carpi ulnaris. 

The bodies of the metacarpal bones are all concave an- 
teriorly, and flightly convex on their dorfal furface. Al- 
though rather irregular in figure we can diftinguifh in them 
four fides, an anterior, a pofterior, an internal, and external. 
In the firft the pofterior furface is broad ; in the three next 
we obferve above a prominent line running lengthwife, which 
foon bifurcates, forming the lateral boundaries of a flat tri- 
angular furface, the breadth of which increafes as it ap- 
proaches the digital extremity ; in the laft an angular line, 
inning diagonally from the inner fide of its carpal end 
to the outfide of its lower extremity. In all of them the 
polterior {urface is covered by the extenfor tendons. 

The anterior or palmar furface prefents alfo a longitudi- 
nal rifing line, generally more prominent towards the lower 
end. It feparates the attachments of the interoffei mufcles, 
and has fomewhat different dire€tions in the feveral bones. 
In the firft rounded, covered by the opponens, and flexor 
brevis pollicis; in the third giving attachment above to the 
latter mufcle, below to the adductor pollicis. The lateral 
furfaces of thefe bones are broad, inclined obliquely in va- 
rious directions, giving attachment to mufcles. In the firft 
they are compreffed and rounded, the outer fide giving 
attachment to the opponens, the inner to the firft external 
interoffeus {the abduior indicis of Albinus). In the laft 
the inner.or ulnar fide gives attachment to the adductor offis 
metacarpi minimi digiti ; the outer fide, as well both fides 
of the other metacarpal bones, give attachment to and are 
covered by the external and internal interoffeous mufcles. 

The digital extremities are in all convex, and nearly alike 
in figure. On the palmar fide of the firlt we obferve two 
flight depreffions correfponding to the fefamoid bones in 
front of the joint; on the fides of the articular furfaces of 
each deep hollows for ligaments, which fecure the articula- 
tions between thefe bones and the fingers. 
The metacarpal bones refemble in &ru@ture and aaa 
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the other long bones. At the period of birth the extremities 
are cartilaginous, offification commencing in the body of the 
bone in the embryo of three months. 

In the preceding defcription we have reckoned five 
metacarpal bones, according to the plan followed by the 
mof eminent anatomilts, By many the firft metacarpal bone 
has been omitted, and defcribed as the firft bone of the 
thumb, which they confider as compofed of three bones, like 
the fingers. By Albinus the metacarpus is divided into two 
portions, one, comprifing the four laft bones, he calls the 
metacarpus manus; the other, the metacarpus pollicis, 

The articulations between the bones of the carpus and 
metacarpus are nearly fimilar in all but the fir. The 
articular furface at the upper end of the metacarpal bone of 
the thumb is convex and concave in oppofite direétions, 
adapted to the correfponding furface of the trapezium. 
The joint is furrounded by ligamentous fibres pafling from 
one bone to another, amongft which the external and dorfal 
are the moft ftrengly marked, and the moft in number, the 
internal and anterior are continued on to the annular liga- 
ment. It is lined by a diftin@ {fynovial membrane. The 
difpofition of the ligamentous fibres is fuch as to form a 
capfule round the articulation, like that obferved in the 
fhoulder joint, but not fo loofe. The whole is fupported by 
the mufcles and tendons of the thumb. The fecond meta- 
carpal bone is articulated with the trapezium, the trape- 
zoides, and the os magnum; the third with the latter only; 
the fourth with it end the unciforme; the sfth with the 
Taft alone. The furfaces are covered by cartilages conti- 
nuous with thofe forming the joints between the metacar- 
pe bones themfelves, and lined by a common fynovial mem- 
rane with occafional exceptions, as mentioned when {peak- 

ing of the carpus. The ligaments on the dorfal furface 
Pay in different dire€tions from the lower row of carpal 

nes, to the upper end of thofe of the metacarpus. There 
are two for the fecond of thefe, one from the trapezium, 
the other from the trapezoides ; the third has but one from 
the os magnum; the fourth two, pafling from this bone 
and the unciforme ; the fifth a fingle band from the latter. 
They are all fhort, flat, and compaét. The palmar liga- 
ments are lefs diftin&, being confounded with thofe around 
them. The moft evident are, a band pafling from the tra- 
pezium to the third and fourth metacarpals, confining in its 
pailage the tendon of the flexor carpi radialis ; and a band 
between the trapezium and firft metacarpal. 

The articulations of the metacarpal bones between them/elves. 
—The metacarpal bones, with the exception of the firft, 
touch at both ends by lateral articular facets, which have 
been already defcribed. The fynovial membrane lining thofe 
at the carpal extremity is open above, forming a free com- 
munication with the carpus. They are fecured in their 
relations by tranfverfe ligaments at both ends. At the 
carpal end thefe are found on the palmar and dorfal furfaces; 
on the firft of thefe the fuperficial ligaments form a continued 
layer, pafling from the fecond to the laft, the more deeply 
feated paffing from bone to bone. The dorfal ligaments 
pais acrofs between each bone. Befides thefe, we find 
immediately below the articulations ftrong ligaments pafling 

ly between the bones, uniting them mott firmly together, 
At the digital end is a ftrong tranfverfe ligament on the 
palmar fide, the fuperficial fibres paffing from the firft bone 
to the laft, thofe more deeply feated bet ween each individual 
bone. It is covered in front by tendons and veflels, behind 
it fupports the interoflei mufcles, and is united to the li- 
gaments connecting the metacarpus with the fingers. 
Among the bones of the metacarpus, the firft enjoys very 

extenfive motions in every direftion. The moft important 
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motion is that which brings the thumb in oppofition to the 
fingers, and enables us to grafp the object before us; an 
office which made A lbinus bettow on it the emphatic name of 
“ manus parva majori adjutrix.”” The freedom of this 
motion depends on the extent and obliquity of the articular 
furfaces, between it and the trapezium, and is favoured alfo 
by their being on a plane anterior to the reft of the hand. 

Circumduction of the thumb is very free towards the 
palm, very much lefs fo in the oppofite direétion. The 
interval between this and the other metacarpal bones 1s 
highly advantageous in allowing of all its motions. The 
four laft-boaes of the metacarpus are bound fo clofely 
together, as to allow of much individual motion. They can 
be brought clofer together below, and bent alittle forwards, 
fo as to increafe the hollow of the hand ; this motion is moft 
evident in the two lalt, thofe of the ring, and little fingers. 
The four laft bones of the metacarpus hold a middle rank, 
as to motion and folidity, between the carpus and fingers ; 
above they partake of the firmnefs of the carpus, below 
approach nearer the mobility of the fingers. 

The fingers, including the thumb, —are five in number. They 
are either reckoned numerically from the radial to the ulnar 
fide, or diftinguifhed by proper names, ‘The latter are in 
common acceptation. We count, therefore, the thumb as 
the firft; the fore-finger or index as the fecond; the middle 
finger as the third; the ring finger as the fourth ;. and the 
little finger as the fifth. By this arrangement we can im- 
mediately compare their relations to the metacarpal bones, 
which have been defcribed alfo in a fimilar numerical order. 
The fingers are compofed of rows of long bones, placed 
vertically one beyond another, called phalanges ; of thefe we 
find three in the fingers, properly fo called, and two only in 
the thumb, the middle phalanx being wanting. They are 
diftinguifhed by the names of the firft or metacarpal phalanx, 
the fecond or middle, and the third or unguinal. As the 
correfponding bones of the feveral rows are effentially alike 
in all, we fhall include them in one defcription, noticing 
the peculiarities of each. We divide them into two 
extremities, and a body. 

The firftz or metacarpal phalanges,—are the largeft, and 
longeft of the three ; of different lengths and fize, the third 
being the longeft, and all diminifhing fucceffively in volume 
from the firft to the laft. They are convex on the dorfal 
furface, the tranfverfe convexity forming nearly half a circle 3 
concave anteriorily, with sharp angular edges laterally, 
At the fuperior extremity we obferve an articular furface, 
oblong tranfverfely, flightly hollowed, articulated with the 
corre{ponding bone of the metacarpus; a broad tubercle on 
each fide giving attachment to lateral ligaments, divided 
anteriorly by a depreffion, in which the flexor tendons pafs. 
In the thumb this extremity gives attachment to theabduétor, 
the flexor brevis, and the adduétor. ‘The bodies of the 
phalanges are convex pofteriorly, covered by the extenfor 
tendons ; eoncaye on the palmar fide with projecting edges, 
fo as to form a kind of gutter, in which the flexor tendons 
are partly lodged; the edges give attachment to ligamentous 
fheaths confining the tendons in their fituation. The 
lower extremity offers an articular pulley, extended further 
and much broader on the palmar fide than on the oppofite, 
and the edges diverging confiderably from behind forwards, 
On each fide are depreffions, which give attachment to late- 
ral ligaments, 

The Jecond, or middle phalanges,—are {maller and fhortew 
than the firft, which they refemble much in general figure. 
The thumb pofleffes none, As to jdt comparifon, 
they differ but little, that of the middle finger is the long. 
eft, the laft belonging to the little finger the fhorteft and 
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{malleft. The upper extremity offers an articular furface 
croffed antero-polteriorly by a rifing line, correfponding to 
the oppofite pulley of the firft phalanx ; on each fide are 
tubercles giving attachment to ligaments, The body 
refembles that of the metacarpal phalanx. About the 
middle of the anterior furface are two rough prominences, 
giving attachment to the divided tendon of the flexor fub- 
limis, and to a fibrous fheath, which croffes over it from 
fide to fide, confining alfo the tendon of the flexor pro- 
fundus. Its pofterior furface gives attachment to a portion 
of the tendon of the extenfor communis. The lower 
extremity refengbles that of the firft. 

The third; or unguinal phalanges—are found, in all, five, 
diminifhing in fize from the thumb to the little finger, that 
of the former being by far the largeft of the whole. The 
upper extremity or bale (from a comparifon of the bone to 
a pyramid with its apex downwards), forms an articular 
furface, oval tranfverfely, with a convex line croffing from 
before backwards, accommodated to the pulley of the mid- 
dle phalanx ; is tuberculated for ligaments on each fide, 
giving attachment behind to extenfor tendons. The body 
is contraGted; on its anterior furface the flexor profundus 
is fixed in the fingers, and flexor longus in the thumb. 
The lower extremity, or point, is flat, rounded, broader 
than the body, fcabrous at the edges and on the anterior 
fide, fmoother behind, where it {npports the nail. 

The bones of the fingers have nothing peculiar in ftru€ture 
or formation: the firlt and fecond phalanges are formed 
from three offifying points, the third from only two. At 
the time of birth, their figure is well marked, and their 
formation very confiderably advanced. 

The articulations of the thumb and fingers with the meta- 
carpus.—The convex heads of the metacarpal bones are 
covered by articular cartilages, in conta with thofe lining © 
the concave furfaces of the firlt digital phalanx. They are 
bound together by lateral ligaments, and ftrengthened in 
front by the fheaths of the flexor tendons, behind by the 
expanfion of the extenfors, on each fide by the interoflei 
mufcles. The lateral ligaments are attached above to the 
fides of the ower end of the metacarpal bones, and divide as 
they defcend into two diftin@ bands, which are fixed to the 
fides of the correfponding bones of the firft phalanx. 
They are ftrong, formed of parallel fibres, lined on the inner 
furface by the fynovial membrane. In front of the joint we 
find the tranfverfe ligament of the lower end of the meta- 
¢arpus, which has been already defcribed. The fynovial 
membrane is loofe, particularly before lining the extenfor 
tendon in its paflage behind over the joint, and appearing 
between the ligaments, which it alfo covers in front and on 
the fides. In front of the joint of the thumb we find two 
fefamoid bones developed in the tendons of the flexor brevis, 
leaving a furrow between them, in which the tendon of the 
flexor longus paffes. They reft on the head of the meta- 
carpal bore, gliding up or down, as the joint is bent or ex- 
tended. ‘They are fometimes found in the articulations be- 
tween the metacarpus and fingers. ‘The motions enjoyed 
by this joint are thofe of flexion, extenfion, abdution, and 
addu@tion ; of thefe the firft is by far the moft confiderable, 
the thumb poffeffing it in the leaft, the little finger in the 
moft extenfive degree. 

The articulations between the phalanges are alike in all ; 
the condyles, at the lower extremities of the firft and fecond 
phalanx, are covered by cartilage, and correfpond to the 
little hollows at the upper ends of the fecond and third. 
They are covered by a fynovial membrane, and conneéted 
by lateral ligaments, which pafs from bone to bone, refem- 
bling thofe of the preceding articulation. The fynovial 

membrane is fupported by thefe, as alfo by the extenfor 
and flexor tendons. It is fo clofely united to the extenfor 
tendon, at the upper end of the fecond and third phalanx, 
that it is almoft impoffible to feparate them. It is continued 
much further down on the bone on the palmar, than on the 
dorfal furface, forming a little bag in front of the joint, 
The thumb has but one of thefe articulations, which is in 
every refpe& fimilar to the joints between the phalanges of 
the fingers. 

In this laft part of the hand we obferve an evident de- 
creafe of firmnefs, when compared with the metacarpus and 
carpus, and a proportionate increafe of facility aiid extent 
of motion. The fhortnefs of the bones, however, fearcely 
offering a refitting point to external impulfes, fecures their 
relations, and Jeffens the chance of fra&tare, though the 
fingers are more immediately within the a€tion of furround- 
ing bodies, and more expoled to injuries than any other part 
of the limb. The joints of the phalanxes of the thumb and 
fingers allow only of flexion and extenfion; the latter can- 
not be carried beyond the ftraight line, the former is very 
free ; an effect which depends on the continuation of the 
articular furfaces in front, far beyond their extent on thé 
dorfal furface, and which is provided for by a correfpondin 
laxity of the fynovial membrane. The advantages of this 
difpofition, for the important fun@ions of the fingers, is fo 
confpicuous as to require no comment. In opening the 
hand, the fngers cannot be extended beyond the plane of 
the hand ; from this fituation they may be bent in various 
degrees, until their points touch the lower end of the meta- 
carpus. This general flexibility, derived from the fucceffive 
rows of ‘rm bones, and their peculiar modes of articulation, 
allows of the fingers being applied accurately to any body 
whofe qualities we wifh to examine, whatever be its igure. 
The decreafing length and fize of the feveral phalanxes per 
mit us to feize objets conveniently and frmly, to retain 
them, however fmall. The power we poffefs of moving 
them fingly, er in different degrees, of touching the palm 
of the hand at any point of its furface, of {preading them 
laterally, of {eparating one from another, &c. enables us to 
adapt their pofition to every poffible ufe. In all the aétions 
of the hand, the thumb holds a confpicuous rank. Alone, 
it oppofes the efforts of the other fingers, which are much 
longer, and bend, as it were, to meet the thumb, whenever 
we clofe them on the objeét. With regard to the different 
lengths of the thumb, and feveral fingers, we ma’ obferve, 
that when feparated moft widely from each other, by gently 
bending the points they may be brought to defcribe nearly 
a circle on a plane furface, forming with the hollow of the 
palm a concave hemifphere ; from which fituation they may 
be further contraéted, till the feveral points meet : from this 
conftruétion they are fuited to’ grafp equably and firmly bo- 
dies of a rounded form. The fenfe of touch owes, in a great 
meafure, its delicacy and perfeGtion to the readinefs and pre- 
cifion with which the fingers can be applied to the object 
whofe qualities we wifh to examine. It would be almoft 
endlefs to deferibe the different motions of which they are 
fufceptible ; they are fo rapid in fucceffion, fo varied in di- 

thes 

reCtion, extent, and power, fo exquifitely adapted to the in- ; 
numerable offices they have to perform, as to conftitute an 
inexhauftible, not to fay an inexplicable fubje€& for difcuf- 
fion. 
We conclude our hiftory of the u extremity, b 

fome remarks on its Souci At refiftancy’ and fufeept tility 
of motion, as a complete member, enjoying the aflemblage 
of all the properties we have defcribed as refulting from the 
mechanifm of each divifion. 

The cafes in which the upper extremities are required to 
fupport. 
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{upport great efforts, or to oppofe a powerful impulfe, are 
by no means fo numerous or fo frequent as in the lower 
linybs, where confiderable exertion and reliftance are ne- 
ceffary, to fupport the body in the ordinary attitudes. In 
the action of pufhing, the hand is applied to an objet, the 
fore-arm and arm extended between it and the trunk form- 
ing aftraight lever, which conveys the weight of the latter 
en the body to be pufhed. In this motion the hand being 
infle&ted backwards on the fore-arm, the joint of the wrilt is 
foon fatigued by the diitenfion and preffure in front; the 
figmoid cavity of the ulna bears directly againft the lower 
end of the humerus, the latter refts on the glenoid cavity of 
the feapula, which is fixed firmly by its mufcles and the 
clavicle. 

It is only, however, when the arm is directed outwards, 
that it bears direétly on the glenoid cavity; if it be turned 
forwards or backwards, the capfular ligament and the fur- 
rounding mufcles fuftain the effort. The fr{t circumflance 
is moft favourable to frmnefs and continued refiftance ; and 
we may obferve, that when at liberty to choofe our attitude 
in pufhing with one arm, we always place it in fuch a di- 
retion as to bring it to bear dire@tly on that cavity. For 
inftance, if the object be in front, we turn ourfelves fo as to 
bring the fide of the body correfponding to the limb we 
are about to exert oppofite to the object. In prefling down- 
wards, in refting on the arm, &c. the mechanifm 1s nearly 
the fame, as far as regards the hand, which is fo much ex- 
tended on the fore-arm as to form an angle with it behind, 
while the fore-arm is placed in the fame line with the arm, 
the joint of the elbow being fxed and immoyeable. The 
difference depends only on the change of fituation which 
takes place in the joint of the fhoulder, the head of the hu- 
‘merus prefling more or lefs advantageoufly, as the direction 
of the preffure varies from the relative pofition of the object 
on which the limb refts. 

_ The beft poffible direGtion is where the arm is extended 
laterally, fo as to bear on the glenoid cavity, the feapula 
being at the fame time {upported direGly by the clavicle. 
It is underftood that in every cafe the pofition of the limb 
is preferved by mufcles, which are called on to a& more or 
lefs, as that pofition is more or lefs favourable for fuftaining 
the effort, and become tired in the fame proportion. This 
obfervation is more particularly applicable to the cafe in 
which the upper extremities have to fuftain the whole 
‘weight of the body, as in the inttance of tumblers, when 
the hands are placed on the ground, and the body raifed 
into the air, the upper exerting for a time the funétions of 
the lower extremities. This attitude is both difficult and 
painful, from the want of fufficient mufcles to maintain it, 
and from the {mall extent of the articular furfaces. The 
wrift fuffers more particularly, as in marching on all-fours, 
becaufe thefe furfaces do not bear on each other, but onthe 
front of the joint ; the elbow is not fo much diftended from 
the conftru@tion of the articulation ; the fhoulder-joint fuffers 
almoft equally with the wrift, from the preffare on its cap- 
fule. The upper extremities are articulated with the trunk 
in a plane pofterior to the lower; the line of gravity in the 
attitude above-defcribed is anterior to the fupport, and we 
find, confequently, that to preferve the balance, to counter- 
aét the tendency to fall forwards, the lower extremities are 
thrown confiderably backwards. 
_, The motions of the upper extremity are fo numerous 
and varied, as {carcely to admit of claflification; they are fo 

- familiar as not to require defeription. The mechanifm by 
which they are performed has been confidered in treating of 
the Seni Asiodious and may readily be applied to any 

3 we thall now only briefly recapitulate the more mate- 
. 

rial points. The fhoulder is the centre of motion of the 
whole limb ; the arm gives the general movement, the parts 
below thofe which are more partial. 'The motions of the 
fhoulder afle& the whole limb; as we defcend, the ations 
are more and more confined. A finger may be employed 
while the arm is motionlefs; if the latter is moved, all 
below mutt partake of the motion, It is from the combi- 
nation of the feveral partial motions that the increafe and 
variety of the whole are derived, and thefe are multiplied the 
lower we go. The hand enjoys the individual motions of 
its component parts; a general motion from the joint of 
the wrift; a more general {till from the conneétion of the 
bones of the fore-arm and the elbow, which is increafed to 
a full greater extent by the fhoulder joint and: fhoulder. 
The motions then may be more compound as we defcend, 
as well as more partial, becaufe each part enjoys the motion 
refulting from its proper articulation, in conjundtion with 
all thofe above it, This general aGtion of the parts of the 
upper extremity is obfervable in feizing or grafping any 
body, or in embracing, where all the articulations are dent, 
orin the oppofite actions of fpreading the arms, or extend- 
ing the whole limb in different direCtions, &c. It is more 
commonly feen under cafes where the different joints are in- 
flected varioufly at the fame time, fome extended, and 
others bent, thefe motions being often alternate. All 
thefe modifications of aGtion may be obferved in puthing, 
pulling, climbing, grafping a diftant obje&, f{wimming, 
{triking, &c. &c. In fhort, in all the familiar exercifes of 
the upper extremity we are conftantly in the habit of per- 
forming. We cannot conclude without hinting at thofe 
impreflive aétions of the upper extremity, which form a 
mute language employed moft emphatically in aiding the 
expreffions of our paflions, or our will; it is enough to 
fay, they are as numerous and varied as the feelings which 
bring them into play. 

The lower extremity —is divided, as the upper, into four 
parts, viz. the hip, the thigh, the leg, and the foot, each 
of which has a more or lefs ftriking analogy with the cor- 
refponding  divifions of the supper extremity. We fhall 
examine their points of refemblance and difference more mi- 
nutely hereafter ; at prefent, we would obferve only, that 
the bones, which torm the bafis of the lower extremity, are 
more mafly and folid in their forms, and are hence adapted 
to their funGtions, as organs hy which the reft of the body 
is f{upported and moved, Their prominent character is fo- 
lidity and firmnefs; in the upper extremity every thing is 
conftruéted for variety and-qnicknefs of motion. 

The lower extremity is conneéted with the trunk by the 
articulation of the hip bone with the bafis of the vertebral 
column, the facrum; threugh which the whole weight of the 
body is tranfmitted to the bones of the hip. ‘lhe connec- 
tions of the two hip bones with the facrum behind, and with 
each other in front, form a bony cavity called the pe/vis, 
the principal ufes of which are, to contain fome importayt 
vifcera, to offer a bafis of fupport to the trunk above, and 
two fixed points for the motions of the limbs below, | It is 
in the Jaft funétions only that we fhall have occafion to na- 
tice the pelvis here ; we fhall not, therefore, enter into a de- 
feription of it asa whole, but attend to thofe of -its parts 
which bear on the prefent fubjeét, and correfpond to ana- 
logous portions of the upper extremity. 

The os coxz, os innominatum, hip, or haunch bone, is 
the largeft of the broad bones, placed laterally at the lower 
end .of the trunk; conne&ed with its fellow in’ front, by 
means of cartilage, and feparated from the oppofite bone 
behind by the intervention of the facrum. ‘The hip.bone 
is very ixregular in figure, broad and flattened above, con- 
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tracted and maffy in the middle, and apparently more flen- 
der in the anterior and lower portions: it is curved fo as to 
hiave its flat furfaces in almoft oppofite direétions ; the upper 
divifion is flattened from fide to fide, the lower from back 
to front, the change of direétion taking place in the middle 
pertion. In young fubjeéts this bone is formed of three 
feparate pieces; a fuperior, called the i/um, an anterior, 
the pubes, and an inferior, the i/chium. In the adult they 
are fo intimately united, that we can with difficulty trace 
their former line of feparation. We can fee therefore no 
reafon for deferibing as diftinét, what in its perfeé ftate 
forms but one folid bone. We fhall confider it as fuch ; 
bat, not ta deviate too much from common ufage, fhall 
notice the different divifions as we proceed, and afterwards 
particularly deferibe their lines of union. We diftinguifh 
in the os innominatum two furfaces; an internal or pelvic, 
an external or femoral, and a circumference or border, 
which is again fubdivided into feveral parts. 

The exte:nal furface looks outward above, and forwards 
below ; it is covered by itrong and numerous mufcles. The 
outfide of the broad upper divifion, the dorfum of the ilium, 
is convex and concave in different parts; at the pofterior 
and fuperior part is a rough eminence, which gives attach- 
ment to the gluteus maximus; below this a furface, concave 
and broad behind, convex and gradually narrowing in front, 
gives attachment to the fibres of the gluteus medius ; it is 
bounded by the eminence juft mentioned, by the upper 
edge or crifta of the ilium, and below by a femi-circular 
line, with the convexity upwards, pafling forwards from a 
deep notch behind, (the great facrofciatic, ) and terminating 
in the crifta of the ilium in front. The fpace comprifed 
between this curved line and the deep articular cavity below, 
gives origin to the gluteus minimus; it is concave behind, 
and gibbous in front. At the anterior part, immediately 
above this cavity, is a rough impreflion, where the curved 
tendon of the reGtus cruris is fixed. The portion of the 
external furface, which is dire&ted downwards and forwards, 
3s very irregular in figure. Above is a deep and large ca- 
vity, called the acetabulum or cotyloid cavity; it forms 
nearly the half of a fphere, lined by cartilage in its upper 
two thirds, the lower part a little deeper, lodging fome 
ecllular tiffue, and the ftrong ligament pafling to the head 
of the thigh-bone. The margin of the cavity is irregular 
and waving, more prominent above than below, furmounted 
by a ligamentous ring, which makes the acetabulum till 
deeper, interrupted towards the inner fide by a notch, com- 
pleted by a ligament which leaves only a {mall opening for 
the paflage of the articular veflels; it gives attachment to 
the capfular ligament of the hip joint. The bone furround- 
ing the cotyloid cavity is thick and mafly, efpecially at the 
upper and outer fides; the cavity itfelf is directed obliquely 
outwards, downwards, and forwards. Below, and on the 
inner fide of this cavity, is a large hole, of an oval fhape, 
the foramen ovale, obturatorium, or thyroideum. Its long 
diameter is from above downwards, its edges are acute and 
rough, except at the upper part, where there is a {mooth 
gutter direéted obliquely from above inwards and down- 
wards, in which the obturator nerve and veffels are lodged. 
The groove is formed by the internal and external edges of 
the circumference crofling each other at the top of the oval, 
the latter paffing in front to a point called the {pine of the 
pubes, leaving the oblique hollow between itfelf and the 
internal margin which pafles up in the oppofite direction. 
The foramen ovale is clofed by a ligament attached to its 
edges every where but at the groove juft mentioned, where 
it leaves a vacancy for the paflage of the obturator veflfels, 
&c. Inthe female this foramen is fmaller than in the male, 

and of a triangular figure. On the inner fide of the foramen 
is a rough and unequal furface, broader above and below 
than in the middle, giving attachment to portions of the 
triceps, and the external obturator mufcle. 

The internal or pelvic furface is concave, correfponding” 
in its dire€tion to the external or femoral, covered by nue. 
cles which arife from it, The anterior part of the upper 
divifion, the foffa iliaca, is occupied by the iliacus internus 
mufcle ; the pofterior is very fcabrous and unequal, divided 
into two portions, of which the anterior is covered by carti- 
lage, and articulated with the facrum, forming the facro- 
iliac fymphifis, refembling fomewhat in outline the human 
ear, the potterior is convex and very rough, giving attach- 
ment to the {trong and numerous ligamenteus fibres which 
conne& this bone with the facrum above. Below the iliac 
fofla, croffing from the articular furface to the anterior an- 
gle of the bone, is a prominent angular line, forming a part 
of the fuperior aperture of the pelvis, feparating the upper 
divifion from the lower. The latter prefents a plane fur- 
face behind, broader above than below, giving attachment 
to the obturator internus and levator ani; in front of this 
is the obturator foramen, and in the infide of the latter a 
narrower furface correfponding to the bladder above, giv- 
ing origin toa part of the obturator internus below. 

The circumference of the os innominatum is exceedingly 
irregular, with alternate prominences and hollows, and is 
divided into four portions, viz. a fuperior, an inferior, a 
pofterior, and an anterior. The fuperior margin bears the 
name of the crifta of the ilium; is convex, narrower in the 
middle than at the ends, and inclined outwards. The inner 
edge, or labium, gives attachment to the tranfverfalis abdo- 
minis, and quadratus iumborum; the external to the ob- 
liquus externus, the latiffimus dorfi, and the fafcia of the 
thigh; the middle convex portion to the obliquus internus. 
The anterior margin is concave, and its lower half nearly 
horizontal. Its union with the crifta forms the anterior 
fuperior {pine of the ilium, which gives attachment to the 
tenfor vagine femoris, the fartorius, and the upper end of 
that part of the tendon of the external oblique, called 
Poupart’s ligament. Below this point is a flight notch, 
rifing again into another eminence, the anterior inferior 
fpine of the ilium, from which the re€tus crucis arifes. 
This is fucceeded by a fmooth hollow, over which pafs the 
pfoas magnus, and iliacus, bounded by a protuberance 
called eminentia ileo-pectinea, into which the tendon of the 
pfoas parvus is implanted, when it exifts. On the infide of 
this there is an oblique furface, concave, triangular, with 
the bafe outwards, andthe point inwards, bounded in front 
by a line which is continued from the external margin of the 
obturator foramen, behind by a fharp ridge, the crifta of 
the pubes, which is continued from the tranfverfe line de- 
feribed as crofling the pelvic furface. Over this concave 
{pace pafs the crural veflels. ‘The anterior margin termi- 
nates by uniting with the inferior, at a right angle, called 
the angle of the pubes. A little before its end we obferve 
on it a projecting point, the fpine of the pubes, giving at- 
tachment to the pyramidalis, and the external pillar of the 
abdominal ring, formed by the tendon of the external ob- 
lique. The inferior margin is the fhorteft, prefenting above 
a perpendicular oblong furface, forming with the oppofite 
bone, by the intervention of cartilage, the fymphiyfis pubis; 
below this the edge is thinner, forming with the oppofite 
one the arch of the pubis, affording attachment to the 
Sete to portions of the triceps, to the corpus caverno- 
um, the tranfverfalis perinei, and the ere&tor penis, or 

clitoridis. The upper half of this bony plate is called the 
defcending ramus of the pubis, the lower the afcending ra- 
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mus of the ifchium. The pofterior margin is the mott ir- 
regular in its outline. Beginning from above we oblerve 
the angle formed by its junction with the fuperior margin, 
the fuperior pofterior {pine of the ilium, an hollow fepa- 
-rating it from the eminence below, the inferior poflerior 
fpine ; a very deep notch forming part of the facro-fciatic 
notch ; a fharp prominence, the {pine of the ifchium, giv- 
ing attachment to the fuperior gemellus, the coccygeus, and 
the leffer facro-[ciatic ligament ; a fmooth concave furface, 
over which the tendon ot the obturator internus plays ; and 
a broad eminence where it joins the inferior margin, the tu- 
berofity of the ifchium giving'‘attachment, externally, to 
the quadratus femoris, and the great head of the triceps ; 
within to the great facro-fciatic ligament, and the inferior 
gemellus, in the interfpace to the biceps, the femi-tendino- 
ius, and femi-membranafus. 

The os innominatum is in ftru€ture like the other flat 
bones ; ithe two compact tables, enclofing the more cellular 
parts, touch each other in the middle of the iliac foffa, and 
again at the depreffion in the acetabulum. It is developed 
from three points of offiticatwn, at the angle of the pubis, 
the tuberofity of the ifchium, and the middle of the upper 
divifion, or ilium. The union of the bony plates proceed- 
ing from thefe points takes place between the ilium and 
pitées at the eminentia ileo-pectinea ; between the latter and 
the ifchium, in the middle of the branch which forms the 
inner fide of the foramen ovale, and the halt of the arch of 
the pubes; between the ifchium and the ilium at the great 
facro-{eiatic notch. The junction of the three takes place 
in the acetabulum, which forms the principal point of 
union ; the ilium makes the upper part of the cavity, the 
pubes the anterior, the ifchium contributing the principal 
fhare, and completing it at the inferior and potterior portions. 
The part which either bone takes in forming any of the 
principal features of the os innominatum will be immediately 
feen, by obferving their lines of union witheachother. At 
the time of birth the acetabulum, being far remoyed from 
the centres of offification, is wholly cartilaginous, as are alfo 
the different eminences, the f{pines, and the crite. It is 
not till the time of puberty that all traces of cartilage are 
obliterated. The os innominatum is articulated with the 
facrum, by the facro-iliac fymphyfis ; with its fellow, by the 
fymphyfis pubis ; and with the thigh-bone by means of the 
cotyloid cavity. We fhall fay nothing of the two former of 
thele conneétions, but that they are exceedingly ftrong, 
and the bones bound fo clofely together, as not to allow of 
any perceptible motion; we fhall defcribe the lait after 
having gone through the hiftory of the thigh bone. 

In commenting on the mechanifm of the thoulder, we had 
to notice its articulation with the trunk, and the motions 
refulting from its peculiar mode of counetion ; in the pre- 
fent inftance we find an immoyeable adberence of furfaces, 
which allows of no deviation from one determined pofition. 
In confequence of this total want of motion, we fhall not 
enter on the detail of the connections of the hip bone with 
the trunk, or with its fellow ; they can influence the func- 
tions of the lower extremity no farther than by tranfmitting 
to it the weight of the body. 

The oblique direétion of the articular furfaces of the 
facrum, which gives it the form of a wedge driven be- 
tween the two offa innominata, is well adapted to the 
purpofe of tranfmitting fecurely the weight of the trunk 
to the latter bones: the ftronger the deprefling impulfe, 
tlie more clofely the furfaces are brought together; the 
fhock muft be violent indeed, which .can in. anywife 
loofen their conneétion. It is then through the medium of 
the facrum that every effort is propagated to the two hip 

bones, which in fome pofitions are the immediate bafe o 
fupport, while in others they continue the impulfe to the 
limb below, In the common attitude of fitting, the trunk 
is fupported on the tubevofities of the ifchia ; 1n progreffion, 
or in ftanding, on the cotyloid cavities. Thefe being at a 
diftance from each other, facilitate the motions of the thighs, 
and increafe their extent, the pubes executing one of ‘the 

offices of the clavicle, in keeping the hip joints far afunder, 
as the.clavicle does thofe of the fhoulder. It will be feen, 
from the defcription of the hip bone, that its furfaees and 
circumference give attachment to wumerous and powerful 
mufcles, by far the greater number of which are deftined to 
regulate, or to give vigour and effec to the motions of the 
thigh and leg, and to balance the varying weight above 
them. 

The ihigh—is the divifion of the lower extremity between 
the hip and the leg. It is formed by a fingle bone, called 
the femur, or thigh bone, 

The femur is the longeft bone of the body, the largeft 
in volume, and the ftrongeit. It has a coufiderable curve 
forwards, is contracted in the middle, wider and more bulky 
at each extremity, one of which is called the upper, or iliac, 
the other the lower, or tibial. 

The upper extremity includes three remarkable emi- 
nences ; the head, fupported by a long neck, and the great 
and little trochanters. The rounded head of the feraur is 
received into the cotyloid cavity of the os innominatum ; it 
forms more than half of a {phere, directed upwards, inwards, 
and alittle forwards ; fo that the greatett part of its con- 
yexity is above, and its axis the fame as that of the neck, 
which fuftains it. The convex furface is fmooth, except 
jutt below the centre, where we find an hollow, which gives 
attachment to an inter-articular ligament ; it extends further 
in front than behind, above than below, and terminates in 
a waying line at the neck. The latter contraés immediately 
below the head, ani! becomes a little flattened vertically, 
the upper edge remaining the widett ; it is longer below 
and behind, oa which aad it i§ alfo hollowed, than 
above and in front 5 joined by a broad balis to the body of 
the bone, from which it ftands of in a direction flanting 
upwards and inwards, advanciug at the fame time a little 
forwards, forming with it an angle more or lefs obtufe. 
The length and obliquity of the neck vary confiderably ia 
different fubjes, being in fome nearly horizontal. The 
great trochanter is on the outer fide, direéted a little back- 
wards, below the level of the head, rifing above the hollow 
of the neck, quadrilateral, convex on the outfide, and 
exceflively rough for the attachment of ftrong tendons, the 
tendon of the gluteus maximus pafling over the fmooth fur- 
face at the pofterior part; hollow, and of much lefs extent on 
the infide, giving attachment above to the tendons of the 
gemelli, the obturator internus, and the pyramidalis below, 
and towards the back part to the obturator internus. It 
has rough and irregular borders ; to the anterior is fixed the 
tendon of the gluteus minimus; to the lower part of the 
pofterior the quadratus ; to the upper the gluteus medius ; 
to the lower the vaftus externus, The attachments of 
thefe mufcles are hardly, however, confined to the edges of 
the trochanter ; their tendons are implanted alfo to a greater 
or lefs extent over the outer furface, for which purpofe 
its roughnefs, as mentioned above, feems particularly de- 
figned. The little trochanter is placed at the internal and 
polterior part of the bafe of the neck, oblong and fome- 
what pyramidal in fhape, its rough fummit giving attach- 
ment to the united tendon of the pfoas magnus and iliacus, 
From its bafe we trace two prominent lines proceeding 
obliquely upwards to the great trochanter, ove uniting 
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them in front, the other behind, Thefe, in conjunétion 
with the two trochanters, mark the circumference of the 
bafis of the neck, and give attachment, more efpecially the 
anterior, to the capfular ligament of the hip joint. The 
body of the thigh bone is convex forwards, and hollowed 
behind, appearing nearly cylindrical when viewed in front, 
but almoft triangular above, and flattened tranfverfely to- 
wards the lower end. It has heen divided in defcriptions 
into three furfaces and as many angular lines; thefe cha- 
raéters, however, are not ftrongly marked; the furfaces are 
univerfally {mooth, the dividing lines blunt and rounded, if 
we except the pofterior ridge formed by the union of the 
internal and external furfaces, called with great propriety 
the linea afpera, or {pina femoris. This is formed by two 
converging rough lines, commencing from each trochanter 
above ; that which proceeds from the trochanter major is 
the moft prominent and rongh, giving attachment to the 
gluteus maximus ; the pectineus is affixed to the other ; and 
the inter{pace is occupied by the quadratus and a portion of 
the triceps. The double ridge, formed by the approach 
of the two rough lines, is continued down the bone, when 
it again divides into two lefs remarkable lines, which termi- 
nate in the condyles at the lower extremity. The whole 
middle of the linea afpera gives attachment to the triceps ; 
a portion of the biceps has its origin at the lower part, 
which is continued along the line diverging towards the 
external condyle; the line going to the internal condyle is 
{carcely obfervable for a little way below the point of bifur- 
cation. Thefe two branches of the linea afjera leave a 
triangular interval between them, fmooth and fomewhat 
concave, correfponding to the popliteal veffels. Befides 
the mufcles fixed to different parts of the linea afpera, the 
vaftus externus is attached to almoft the whole extent of 
the line, proceeding from the great trochanter to the 
external condyle; and the vaftus internus is conneGted jn 
a fimilar manner to the line from the little trochanter to the 
internal condyle. The furfaces of the body of the femur 
are covered by thefe mufcles, and by the crureus, which 
cover the bone at every point, excepting towards the lower 
end, and the {pace intercepted between the bifurcation of 
the linea afpera. The nutrient arteries of the body of the 
bone are found in the courfe of the linea afpera; the prin- 
cipal one about the point of convergence above. 

The lower extremity much exceeds the upper in volume, 
and prefents two eminences called condyles, the internal and 
external, They are both convex, proje& more behind than 
in front, are fmooth below for seticalation with the tibia, 
this furface being terminated behind by two hollows, which 
give origin to the heads of the yaftrocnemius. They 
diverge behind, leaving a deep notch between them, where 
the crucial ligaments of the knee joint are fixed; on the 
front they are joined by a continued articular furface, 
which is hollowed to receive the knee-pan or patella; the 
edge of the pulley formed by the outer condyle being more 
elevated than the oppofite one. The articular furface ter- 
minates abruptly in the lateral direction, in the perpendi- 
cular rough fides of the condyles; in front it is continued 
a little way up the bone, ending in a flightly prominent 
edge. The internal condyle gives attachment on the inner 
fide to a lateral ligament, and to the tendon of the triceps. 
The external furface of the outer condyle is marked by a 
depreflion to which the popliteus is affixed, and by an emi- 
nence for the external lateral ligament of the knee. The 
articular furface of ‘this condyle is broader than that of the 
internal, and not fo convex, the anterior part being nearly 
plane ; and it is continued much higher up in the front 
than on the oppofite fide. The internal condyle, when the 

thigh bone is placed perpendicularly, appears to defcend: 
much lower than the external ; but in the natural oblique 
direction of the femur, the bottom of the two condyles will 
be found nearly in the fame horizontal plane, the internal 
{till exceeding a little. ” 

The femur is compatt in its ftru€ture in the middle part, 
reticular and fpongy at the extremities, which are yet care 
tilaginous at the time of birth. Offification commences in 
the middle of the bone, and it is not till after this has 
reached the extremities that we obferve three centres of 
offification above, in the great, the little trochanter, afd 
the middle of the head, and two belew, one for each con- 
dyle. The cartilages between them and the body of the. 
bone gradually decreafe in thicknefs, aud they become 
united, the two trochanters the firft, then the head, and laft 
of all-the conjoined condyle. It is not till the bone has 
nearly arrived at its complete and adult form that the line of 
feparation is entirely obliterated. In infancy the neck of 
the bone is nearer at right angles to the body than at any 
after period; as the age advanees the angle becomes more 
and more obtufe in the majority of fubjeéts ; in fome few 
it {carcely alters its direGtion, ‘This alteration, from an ho- 
rizontal to an oblique line, is a proof among many others 
how little the fun€tions or growth of the animal body are 
{ubje& to phyfical laws ; we fee the neck of the thigh bone 
rifing, as it were, in dire¢t oppofition to the weight of the 
fuper-incumbent body. This portion of the femur is alfo 
proportionally fhorter than in the adult, and wholly carti- 
laginous. The body of the bone is ftraight, inftead of being 
curved forwards, as in the adult ; andthe inferior extremity 
is comparatively of larger dimenfions. Thefe charaéters of 
the infantile bone are lott as it gradually becomes developed, 
and acquires its remarkable denfity and firmnefs. The 
thigh bone is articulated above with the os innomisatum, 
below with the tibia and patella. : ; 

The articulation of the femur with the os innominatum, the 
hip joint. —The furface of the cotyloid cavity of the hip bone 
is lined by an articular cartilage, of which the central parts 
are thinner than the circumference. It terminates at the 
edge of the depreflion obferved at the inner and lower parts 
of the cavity, which is filled up by a fatty cellular tiffue, 
fupplied by numerous veffels. The bony margin of the 
cavity is completed by a ligament. croffling the notch, and 
the whole rim of the acetabulum is furmounted by a circu- 
lar ligament, called the cotyloid ligament; which much in- 
creafes its depth. . In this round articular cup, or acetabu- 
lum, the head of the thigh bone is lodged. The latter is 
covered. by cartilage thinner at» the circumference than 
towards the centre, where it is partially interrupted by the 
infertion of a ligament, and accommodated exaély to the 
oppofite furface of the acetabulum ; the cartilaginous head, 
however, is fo deep as not to be wholly embraced by this 
cavity in any pofition; and hence fome part of its margin 
always appears expofed on turning back the enveloping 
ligament. The contiguous furfaces are fecured in their 
relations by a very {trong capfular ligament, fupported by 
fibres from the neighbouring: parts, and furrounded on all 
fides by mufcles; and by an inter-articular ligament. The 
oppofed furfaces are covered by a fynovial membrane. 

The cotyloid ligament adheres firmly to the edge of the 
acetabulum at every point, excepting the great notch which 
it croffes. It is thick at the border next the bone, thin at 
the oppofite prominent margin, broader above, and ex- 
ternally thin in the contrary direGtions, and partially broader 
wherever there is any depreffion in the offeous rim, fo that 
the unconneéted margin of the ligament is exactly plane 
throughout. It is formed by ligamentous. cinema 
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from the edges of the cavity without, inclining gently 
towards it io their progrefs, and inferted again into the 
fides of the margin within at a greater or lefs diltance from 

“their poins of origin. Vhefe fibres receive an addition 
above from the curved tendon of the reétus cruris; below 
they are confounded with the fibres of another ligament, 
completing the great notch, The latter is formed by two 
crofs planes of fibres pafling from one edge to the other; 
they decuffate each other in their courfe, one band corre- 
{ponding to the furface of the joint, the other to the edge 
of the obturator foramen, from the ligament occupying 
which it partly takes its origin. They leave a vacancy 
below for the paflage of veffels into the joint; towards the 
brim of the cayity they are continuous with the cotyloid 
ligament in the manner above-mentioned ; they give a par- 
tial attachment alfo to the ligamentous capfule. The co- 
rele ligament, in conjunétion with thefe bands, completes 
the figure of the acetabulum, and by increafing its depth 
fecures the joint avithout in any degree diminifhing the 
motions of the head of the femur, to the preffure of which 
it readily yields. They are both lined towards the joint by 
the fynovial membrane, which is continued over the edge 
of the cotyloid ligament a little way down the oppofite fur- 
face, before it is reflected to the capfular ligament. Thefe 
two laft are oppofed to each other in part by its interven- 
tion; towards their mutual attachment to the brim of the 
cavity they are intimately united. Into the articular hol- 
low thus conftituted, the head of the femur is received, and 
fecured by an orbicular and internal ligament. 

The capfular ligament of the hip joint, (1. orbiculare, 
membrana capfularis femoris, Soemm.) extends from the 
circumference of the acetabulum to the bafe of the neck 
of the femur. It is fixed to the bony margin of the former 
fromthe line of infertion of the cotyloid ligament, to a fhort 
‘pie beyond it, fo as to furround the latter, which projeéts 
freely into the joint. Its infertion extends further beyond 
the cotyloid ligament in front and on the outer fide than it 
does internally, where it may be almoft faid to arife from its 
very edge. From this circular attachment the capfule de- 
fcends, enveloping in its courfe the chief part of the neck of 
the femur, to the circumference of whole bafe it is finally 
fixed. In front it reaches the oblique line between the 
trochanters, the linea inter-trochanterica; behind, fome of 
its fibres only reach fo far, the greater number are im- 
planted into the neck between the polterior oblique line and 
its middle; above, it is fixed to the root of the great tro- 
chanter; below, it extends nearly to the little. The cap- 
fular ligament is in general very thick, and of a clofe and 
condenied texture; it is thinneft internally and behind, 
thicker externally, and moit decidedly fo in front, where it 
is ftrengthened by a layer of longitudinal fibres arifing from 
the anterior margin of the os innominatum, and from the 
anterior inferior {pine, and fixed below to the anterior livea 
inter-trochanterica. In other parts of the ligament the 
courfe of the fibres is lefs diftinaly marked; from the mar- 
gin of the acetabulum they follow different dire€tions, de- 
euffating each other, and leaving occafional intervals, more 
efpecially below, through which veffels pafs to the fynovial 
membrane. This laft is occafionally expofed and bare on the 
fide next the obturator foramen. The capfular ligament is 
covered in front by the reétus cruris, lead magnus, and 
iliacus internus, a fynovial burfa lying between them; on 
the internal fide, by the obturator externus and peétineus ; 
behind, by the quadratus femoris, the gemelli, the tendon 
of the obturator internus, and the pyramidalis; above and 
without, by the gluteus minimus, which is more clofely 
conneéted with it than any other of thefe mufcles. 

The interior, or round ligament, (ligamentum teres, in. 
ternum) is entitled to almoft any name rather than round 5 
it is flattened, and of a triangular figure, the bale towards 
the acetabulum, the fummit next the headof the femur. It 
is fixed at one end to the extremities or corners of the great 
notch of the colytoid cavity, and to the pofterior edge of the 
tranfverfe ligament ovcupying the vacancy ; from thence it 
mounts obliquely backwards, and is attached to the depref- 
fion noticed towards the centre of the head of the thigh 
bone. It appears as if compofed of two bands of fibres, 
one arifing from the fuperior, the other from the inferier 
extremity of the great cotyloid notch, which approach 
each other towards their oppofite infertion. ‘The upper of 
thefe is by far the weakeft; in many cafes it appears only 
as a duplicature of the fynovial membrane, encloling only a 
{mall number of ligamentous fibres. It mult reftrain the 
head of the femur trom quitting the cavity upwards and 
outwards, and muft be partially, if not entirely, ruptured in 
the luxations in thofe directions; in the difplacement 
towards the obturator foramen it would not apparently fuf- 
fer much injury. 

The fynovial membrane lines the cotyloid cavity, is fpread 
over the fatty cellular tiffue, occupying the finus at its bot- 
tom, is refleéted from thence over the internal ligament, 
which it wholly encafes, adhering to it more or lefs inti- 
mately in different parts: it covers the articular cartilage 
of the head of the femur, is continued over the periofteum 
of the neck, which appears through it as if formed of pa- 
rallel fibres ; at the bafe of the neck it turns back over the 
inner furface of the capfular ligament, lines it to its attach 
ment round the brim of the acetabulum, and from thence 
paffes over the cotyloid hgament. The hip joint is very 
much ftrengthened by the furrounding muicles, efpecially 
by thofe which immediately cover it. 

The motions which take place in the hip joint refemble 
thofe in the fhoulder; they are, however, with the excep- 
tion of rotation, lefs extenfive, owing to the immobility of 
the cotyloid cavity, its great depth, and the comparative 
tightnefs of its capfular ligament. ‘The femur can be bent 
on the hip bone, extended, brought nearer to, or removed 
further from, the mefial plane, moved between thefe di- 
re€tions, or carried round in a circular direction (circum= 
dudion), and rolled inwards and outwards. In the moft 
common pofition, with the thigh in the fame line as the 
body, the fummit of the great trochanter, which can be 
always felt externally under the integuments, is in the fame 
horizontal line with the {pine of the pubis, and about the 
middle of an oblique line extended between the fuperior 
anterior {pine of the ilium, and the tuberofity of the ifchium. 
By a previous knowledge of the relative pofition of this 
eminence to points which can be eafily felt, we fhall be 
competent to decide on any accidental difplacement, as 
well as to follow the alteration of pofition in the different 
motions of the femur. 

When the thigh is bent, the head rolls in the acetabulum 
in the axis of the neck, the fummit of the trochanter recedes 
from the fpine of the ilium, and approaches the tuber of 
the ifchium, and the lower end of the bone is advanced. In 
moderate flexion there is but little alteration in the relations 
of the articular furfaces; when carried to its greateft degree, 
a portion of the head of the femur quits the acetabulum, 
and refts on the potfterior part of the capfular ligament, which 
undergoes confiderable diftenfion, Extenfion of the thigh is 
the replacement of the limb in its former ftate, from the pofi- 
tion of flexion, The very clofe manner in which the head 
of the bone is covered in front by the ftrong ligamentous 
fibres, which proceed from the anterior and inferior ipine 
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of the iliam, and the neighbouring anterior portion of the 
eotyluid line, entirely prevent us from carrying the limb 
backwards beyond a perpendicular line drawn from the pelvis 
downwards, if the latter part be preferved immoveable. 
The degree of motion in this diretion, if it exift at all, is 
very trifling, fyppofing the trunk to be ereét, and the pelvis 
fixed ; the apparent freedom of motion in the direction of 
extenfion arifes from the pelvis being ordinarily moved in 
the oppofite direétion. 

In abduétion, or removing the thigh from its fellow, 
the great trochanter rifes towards the foffa of the ilium, 
which it touches, if the motion be continued as far as polfi- 
ble; aud thereby limits the extent of that motion. The 
iiternal furface ot the head abandons the acetabulum, 
while the external finks deeper into it; the captular liga- 
ment is made very tenfe on the inner fide, where it fupports 
the head and oppofes its tendency to any difplacement in 
that direGtion. In addu&tion nothing remarkable occurs; 
it is merely the return of the thigh from the laft pofition to 
its natural one; the limb may, however, be carried, in 
this direGtion, acrofs the oppofite one. Befides thefe four 
motions in oppofite lines, it will be readily underftood that 
the femur can be moved through all of the intermediate 
points. CircumduAtion is not fo free as in the fhoulder joint, 
as may be gathered from the preceding obfervations: rota- 
tion is, on the contrary, lefs confined, on account of the 
length and obliquity of the neck of the femur, fo ftrikingly dif- 
ferent from that of the humerus. In the latter rotation is 
nearly in the axis of the bone, on account of the extreme 
fhortnefs of the neck ; in the femur, where the axis of the 
bone is fo far removed from the centre of motion, this mo- 
tion paffes round a line extended from the upper part of the 
head to the middle point or interval between the condyles, 
Tn rotation inwards, which is more confined than that out- 
wards, the great trochanter deferibes the arc of a circle 
from behind forwards, and the head of the bone is buried 
deeper in the cavity; the motion of the trochanter is more 
fenfible and more extenfive as the neck is proportionally 
longer. In rolling the thigh outwards the great trochanter 
finks under the mufcles, and the head of the bone diftends 
the capfule fomewhat in front. In its moft natural pofition 
the thigh is turned ‘a little outwards, which contributes, 
with the dire€tion given to the foot by the conftruction of 
the ankle joint, to point the toes moderately outwards. As 
the leg and foot neceflarily follow the rolling motions of 
the thigh, and more perfectly fo when the leg is extended 
on the latter, it will be feen that the rotation of this bone 
inwards and outwards will imply a correfponding alteration 
in the pofition of the foot ; and the great power we enjoy 
of turning the toes outwards, and the narrow limits to which 
we are confined in direGing them inwards, will be found 
to refult from the difference obferyed in the powers of ro- 
tation of the thigh. 

The motions of the hip bone on the thigh, when the 
Jatter is the fixed point, will require no particular detail 
after the preceding remarks. It is fufficient to fay they 
may be made in every direétion, and with tolerable facility, 
particularly lateral inclination, in which one hip bone is 
lowered, and the oppofite one elevated, and rotation; mo- 
tions executed with promptnefs and to a great extent in the 
pirouettes of our ftage dancers, We fhall have occafion to 
{peak at length of the flexion and extenfion of the hip bones 
on the thigh, when we examine the mechanifm of the 
whole in the attitude of ftanding. 

The leg—is the part of the lower extremity placed 
between the thigh and the foot; the bones which it con- 
tains are the tibia, the fibula, and the patella. 

The tibia, the largeft of the three, alone fupports the 
weight placed on tlie leg from above ; it comes next to the 
femur in fize, is larger above than below, nearly triangular 
throughout, divided into an upper, femoral extremity, or 
head, a middle part or body, and a lower or tarfal extre- 
mity. 

The upper extremity is nearly oval, with the long dia- 
meter tran{verte, large, and fpreading. 

The vertex or top prefents two articular hollows or 
finufes; of which the internal is oblong from before back- 
wards, and deeper than the external, which is nearly cir- 
cular. They correfpond: to the condyles of the femur by 
the intervention of moveable cartilages; and’ are divided 
from each other by a middle eminence, terminating in a 
rough depreflion before and behind, which completes the 
feparation. This protuberance, placed neareft to the 
polterior edge of the head, is not much elevated ; it flopes 
into the articular furfaces at the bafe, and is bifid at the 
fummit, with a rough groove in the interval. The rough 
depreffion in front is larger than that behind; they both 
give attachment to the femi-lunar inter-articular cartilages 
of the knee, and to the crucial ligaments of the joint. In 
front of the upper extremity is a broad, flat, triangular fur- 
face, with the bafe upwards, correfponding to the ligament 
of the patella. The lateral parts have been ed the 
tuberofities ; they projeét confiderably by a convex edge, 
feparated in front by the flat {pace juit mentioned, behind 
by a notch varying much in depth. The internal protube- 
rance is the largeft, and is marked by the attachment of the 
femi-membranofus behind, the external prefents in the fame 
afpeét a rounded articular furface inclined downwards, for’ 
conneétion with the fibula. r ? 

The body of the tibia is flightly curved outwards above, 
and inwards below, diminifhing in bulk as we trace it from 
the upper extremity till about one-third from its lower end, 
from which point its fize gradually iacreafes again downwards. 
It is of a prifmatic form, with ftrongly marked edges. The 
anterior of thefe, the crifta or {fpine, commences above at 
a rough eminence, called the anterior tuberofity of the 
tibia, into which the inferior ligament of the patella is fixed 
in front, and the tendons of the fartorius, gracilis, and femi- 
tendinofus internally ; it is harp above and in the middle, ia 
the latter of which portions it projeétsa little, and becomes 
infenfibly loft below; it forms by its courfe a waving line, 
which gives attachment to the aponeurofis enveloping the 
mufcles of the leg. The internal edge is flattened above, 
and more angular below ; in the firft portion it gives attach- 
ment to the popliteus, for the lower two-thirds to the long 
flexor of the toes, ‘To the external ridge, the leaft promi- 
nent of the three, the interoffeous ligament is fixed; below 
it bifurcates and is continued into the edges of the articular 
cavity, which receives the lower end of the fibula. Of the 
furfaces between thefe edges, the internal or the fhin is the 
largeit; fmooth, flightly convex above, and covered by’ the 
tendons of the fartorius, gracilis, and femi-tendinoftis ; 
throughout the reft of its extent it hes immediately under 
the fin. The outer furface is hollowed longitudinally 
above, and convex below, where it turns a little forward ; 
its upper half is covered by the tibialis anticus, to which it 
gives altachment, and lower down the tendon of this. mufele, 
with thofe of the extenfor of the great toe, and the com- 
mon long extenfor of the toes, pafs over it. _ ‘The pofterior 
furface is croffed obliquely by a line pafling downwards and 
inwards from the articular furface, at the back of the ex- 
ternal tuberofity ; above this the popliteus is attached 5 
below, the tibialis pofticus, and long flexor of the toes; to 
the line itfelf thefe mufcles are fixed, as alfo the foleus. It 
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is.towards the upper end of the pofterior furface that we 
find the hole which gives paflage to the nutrient veffels, 

The lower extremity is much lefs in volume than the fe- 
moral or upper; it is nearly quadrilateral with an articular 
cavity of the fame form at the bottom, which refts on the 
foot. Of the four fides, the anterior and potterior are ftraight, 
tranfverfely and nearly parallel, giving attachment at their 
edges to ligamentous fibres; the latter prefentsalfo a groove 
for the paffage of the long flexor of the great toe. The in- 
ternal is prolonged downwards below the level of the others, 
forming a broad and {trong procefs, called the malleolus in- 

This eminence does not correfpond exactly to the 
inner tuberofity of the femoral end, but is fituated a little 
more forwards from the flightly twiited form of the bone. 
The circumference of its anterior and lowett parts gives 
attachment to ligaments; the poilerior has a broad and 
fuperficial hollow, over which pafs the tendons of the ti- 
bialis anticus, and the long flexor of the toes ; the inner fur- 
face is convex, and covered by the fkin, the external is 
{mooth, prefenting a vertical articular {urface, joining above 
the large articular cavity, the depth of which it confiderably 
increafes. On the outer fide of the tarfal extremity is a 
triangular hollow with the fummit upwards, {mooth below, 
and covered by cartilage, where it receives the fibula, rough 
above for the attachment of ftrong and fhort ligamentous 
fibres, which fecure the conneétion: the edges of the cavity 
are continued above into the external {pine of the body of 
the bone, and give attachment to ligaments which pafs to 
the fibula. The articular furface at the bottom is a little 
concaye, quadrilateral, narroweit and deepeit towards the 
inner fide, croffed antero-pofteriorly by a broad gently 
rifing eminence ; it correfponds to the upper furface of the 
aftragalus, the higheft of the bones of the tarfus, 

The ftructure and formation of the tibia refemble thofe 
of the other long bones. At birth the extremities are carti- 
laginous, and are not completely offified and united to the 
body till a late period; the bony {pines in the latter are al- 
ready very prominent, and better marked than in any other 
bone. The tibia is articulated with the femur, the fibula, 
and aftragalus. 

The patella, rotula, or knee-pan (kniefcheibe, Germ.) 
is fituated in front of the knee-joint, or articulation between 
the femur and tibia, varying as the leg is bent or extended, 
in its relative pofition with regard to the femur. It is flat- 
tened, of a triangular form, with the bafe upwards, the 
upper angles rounded, the lower more acute. ‘I'he anterior 
furface is convex, pierced by numerous longitudinal open- 
ings, covered by a tendinous expanfion from the extenfors 
of te leg, which is partially attached to it, and by the 
fkin. ‘The pofterior articular furface is oblong, tranfverfely 
divided by a blunt elevated line, pafling rather obliquely 
fcom the upper edge to the lower angle, into two differently 
inclined concave faces, of which the external is the largelt 
and deepeft; they both correfpond to the condyles of the 
femur on which they play. Itis terminated below by a 
rongh depreffion, into which a portion of the ligament of 
this bone is fixed. Of its circumference, the upper edge is 
thick, and gives attachment to the tendon of the extenfors, 
the lateral borders fhghtly convex, to the common aponeu- 
rofis of thefe mufcles. In the lower angle the {trong anterior 
ligament which conneéts the patella to the tuber in front of 
the tibia is firmly implanted. 

The fubftance of the patella is fpongy in the middle, 
covered by a thin crult of compaé bone. It is formed in 
the thicknefs of the tendon of the extenfors, and always 

_ preferves the appearance of longitudinal fibres. It is not tll 
fome years after birth that bony matter is depofited in room 
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of the cartilaginous fubftance at fir obfervable, and it isa 
later period {till before it is fully developed. ‘The patella is 
articulated with the femur, and conneéted with the tibia by 
means of a ligament, of which we fhall {peak below. 

The knee joint, or articulation of the femur with the tibia 
and patellaa—Vhis joint, one of the moft complicated 
inthe body, refults from the contaét of the condyles of the 
thigh bone with the head of the tibia and the poiterior fur- 
face of the patella. The firft of thefe, as well as the arti- 
cular pulley formed by their union in front, are covered by 
cartilage, which is thicker in the middle of the condyles than 
at their circumference; the cartilage covering the patella 
is particularly thick, it is thinner on the hollows of the tibia, 
particulary in their centres. The forms of the articular 
urfaces of the femur are accommodated to thofe of the 

patella and tibia; but in the latter cafe the correfpondence 
is further maintained by means of fwo intet-articular femi- 
lunar fibro-cartilages, interpofed between the femur ‘and 
tibia in fuch a manner, that a fmall portion only of the lat- 
ter bone comes into actual contaét with the condyles of the 
former. The relations between thefe parts are fecured by 
mutcles, and their tendons, by the ligament of the patella, 
two lateral, and the fame number of crucial or oblique liga- 
ments, a pofterior ligament, and by a fynovial membrane 
fpread over the whole. 

The ligament of the patella, which may be regarded as 
the termination of the tendons of the extenfor mufcles, con- 
lifts of a very ftrong flat band of fibres attached above to 
the lower angle of that bone, and to the deprefiion on its 
potterior furface, from which points it extends about two 
inches in length, and half as much in breadth to the anterior 
tuberolity of the tibia. It is covered in frent_ by the fiin 
and an aponeurotic expanfion, The pofterior furface cor- 
re{ponds above to fome fat and cellular tiffue lying betwixt 
it and the fynovial membrane, below toa {mall fynovial cap- 
fule placed between it and the tibia, a {mooth portion of 
which it covers, juft above the infertion of the ligament. 
The edges are continuous, with aa aponeurofis proceeding 
laterally to the tibia. It is compofed of parallel, fhining, 
tendinous fibres, of which the anterior or moft fuperficial 
are continued in front of the patella to be identified with 
thofe of the immediate tendons of the extenfors. It is ex- 
ceedingly ftrong, and capable of refitting the ftrongeft efforts 
of thefe mulcles. 

The internal lateral ligament is flat and thin, attached 
above to the internal condyle of the femur, it becomes 
broader as it defcends, part of its fibres is inferted into 
the edge of the internal fermi-lunar cartilage, and into the 
edge of the head of the tibia, the greater portion contraéted 
in breadth is continued further down, and becomes fixed at 
the commencement of the body of the bone to the internal 
edge, where it joins the aponeurotic infertion of the 
popliteus. It is covered by an aponenrofis defcending from 
the fafcia lata of the thigh, and below by the tendons of 
the fartorius, the gracilis, and femi-tendinofus: it lies over 
the fynovial membrane, the internal femi-lunar cartilage, 
and afmall part of the tibia. The external lateral ligament 
is placed between the external condyle of the femur, and 
the fibula, in the form of a long, round, fhining cord, 
covered nearly throughout by the tendons of the biceps. 
Immediately under it are the inferior articular veffels. “It 
is fixed to the condyle above the attachment of the tendon 
of the popliteus, and rather behind it; to the fibula on the 
outfide of its upper extremity, adhering“to the outer femi- 
lunar cartilage in its paflage. The pofterior ligament is 
nothing but a tendinous expantion given off from the ten- 
don of the femi-membranofus, which mounts obliquely up. 
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wards and outwards behind the crucial ligaments, from 

which it is feparated by cellular tiffue and the middle arti- 

cular veffels. It is attached above to the external condyle, 

and is confounded with the tendon of the outer head of the 

gaftrocnemius. Independent of this band, which is very ir- 

regular in its form and fize, we find other fibrous parcels 

crofling in different direGtions above it. 
The crucial ligaments are more deeply feated, but may 

ftill be confidered as external to the joint as they are covered 

only in front, and on the fides by the fynovial membrane, 

and are really without the fac which it forms. They are 

{trong fibrous bands croffing each other in their courfe, from 

which they derive their name. The anterior paffes from 

the pofterior and upper part of the hollow between the 

condyles, and from the interior fide of the external condyle; 

obliquely downwards and forwards, narrowing as it defcends, 

to be fixed in the rough furface, in front of the {pine at the 

head of the tibia, behind the attachment of the internal 

femi-lunar cartilage, and on the infide of the external, being 

partially united to both. The pofterior crucial ligament is 

attached above to the anterior part of the finus between the 

condyles, and the outer-fide of the internal condyle. It 

defcends backwards and inwards, becomes broader, and 

divides into two pretty diftinét bands, of which the largeft 

is inferted into the depreffion behind the fpine, the other 

joins the external femi-lunar cartilage. Thefe two liga- 

ments are feparated from each other by cellular tiffue, and 

by the fame means from the pofterior ligament behind ; they 

adhere firmly to the fnovial membrane, invefting them on 
the anterior and lateral furfaces. 

The femi-lunar cartilages, as they are termed, lie on the 

articular furfaces of the tibia, between them and the corre- 

{ponding condyles, occupying only the circumference, the 

femur and tibia touching in the centre of each. They are 

thick at the convex margin, and become gradually thinner, 

terminating in a delicate concave edge, increafing thereby 

the depth of the cavities which receive the gibbous condyles 

of the femur. The internal is broadeft behind, the external 

in front ; the firft reprefents a portion of an oval, of which 

the fhort diameter is tranfverfe ; the latter forms nearly a 

circle, correfponding, in this refpeét, to the figure of the two 

articular furfaces of the tibia. The upper furface of each 

eartilace is concave, accommodated to the convexity of the 

cciiyles, the lower is nearly flat. The convex margins are 

united to the ligaments which crofs them in their courfe, 

efpecially to the lateral ; that of the external has an oblique 

depreffion in it behind, where it is contiguous but not ad- 

herent to the tendon of the popliteus. The concave edges 

are free, thin, and fharp. The anterior extremity of the 

internal cartilage paffes in front of the anterior crucial liga- 

ment, and is inferted on the outer fide of the depreffion which 

gives attachment to it; the pofterior is attached behind 

the fpine, before the infertion of the pofterior crucial liga- 

ment. The anterior extremity of the external femi-lunar 

cartilage is faftened to the depreffion in front of the fpine, 

but much behind the attachment of the internal, and united 

in part with the anterior crucial ligament; behind it is im- 

planted into the pofterior depreffion, and is connected witha 

portion of the pofterior crucial ligament. We-have called 

thefe cartilages, not to depart too much from eftablifhed 

language, though they are of a fibrous texture. They are 

formed of curved concentric fibres, which are particularly 

evident at their extremities and convex margins, lefs fo ia 

the middle, where they are more analogous in their appear- 

ance to cartilage. They are fometimes immediately joined 

by a fhort tranfverfe ligament, continued from the convex 

borders in front. “The internal appears more fixed in its 

fituation than the external, which has a glidin ie 
backwards and forwards on the tibia. a 

The fynovial membrane, if we trace it from above, is res 
flected from the condyles of the femur, fome way above the 
termination of the cartilage to the circumference of the pa- 
tella. In this part it is loofe, covered above by loofe fat 
and by the crureus, to the tendon of which it adheres moft 
firmly, and laterally by an aponeurotic expanfion, from the 
extenfors pafling from the edges of the patella to the tibia 
and femur. After lining the pofterior furface of the patel- 
la, it paffes on to the upper edge of the tibia in front, ying : 
under the ligament of the former bone, and a large uantity 
of fat and cellular tiffue placed underneath it, and keeping 
them at a confiderable diftance. From this part a duplica- 
ture of it pafles backwards through the joint, and is attached 
to the anterior and external part of the finus between the 
condyles. Ithas been called the ligamentum alare by Weit- 
brecht, or 1, mucofum, feu adipofum ; all names equally 
unapplicable to it. Liaterally, alfo, it defcends towards the 
tibia, invefting the upper furfaces, and concave edge, and 
the under furfaces of the femi-lunar cartilages ; after which 
it is continued downwards, covers the articular cartilages at 
the head of the bone, and is refleéted upwards over the cru- 
cial ligaments in the middle, lining behind the tendons of the 
gaftrocnemius on their anterior furface, and enveloping the 
tendon of the popliteus. It thus reaches the condyles be- 
hind, to the edges of which it is attached, leaving the finus 
between them without the bag, and paffes over the carti- 
lages to the point from which we fet out. Itis covered in 
front by the extenfors and their tendon ; by their aponeuro- 
fis laterally, as alfo on the infide by the tendons of the far- 
torius, gracilis, and femi-tendinofus, and by the internal late- 
ral ligament with which it is in contaé ; on the outfide by 
the tendon of the biceps and the external lateral ligament, 
behind by the femi-membranofus and its lateral tendon, by 
the gaftrocnemius and popliteus. Afterall, we fhould have 
a very imperfeét idea of the knee joint, if we confidered it in 
this abftra& ftate. It is moft ftrongly fupported by the 
mufcular powers attached to the tendons we have mentioned, 
the latter being numerous, and of great ftrength, and the 
mufcles maffy and exceedingly powerful, fecuring mott 
nena when in aétion, the relations of the eppofite 
ones. 
The mations of the leg on the thigh —are thofe of flexion, ex- 

tenfion, and under particular circumftances of rotation. In 
flexion, the tibia and femi-lunar cartilages glide backwards on 
the condyles of the femur; the patella quits the articular 
pulley, and defcends in front of the joint, fo as to be oppofite 
to the finus between the condyles : the tendon of the ex- 
tenfors occupies its place, and is much diftended if the flexion 
be carried far back, as is alfo the ligament of the patella ; 
and the crucial and oblique ligaments, as well as the pofte- 
rior, are relaxed. In extenfion, the tibia glides forwards 
again, and the femi-lunar cartilages are brought oppofite 
to the inferior inftead of the pofterior furfaces of the con- 
dyles, which, in this pofition, reft againft the heads of the 
gaftrocnemius ; the patella mounts again, and, in complete 
extenfion, if the mufcles are in ation, pafles up a little way 
above the articular pulley; if the mufcles are quiefcent, the 
tendon of the patellais relaxed ; this bone is loofe and may 
be moved in all dire€tions ; the pofterior crucial and lateral 
ligaments are ftretched, and prevent this motion from being 
carried beyond the point which brings the femur and tibia in 
the fame line. The great ftrength of the crucial ligaments, 
which are effentially diftended at this time, is a powerful 
obitacle to the luxation, which would throw the head of 
the tibia backward. When the leg is near the middle ftate, 
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between eomplete flexion and extenfion, it can be rotated 
flightly inwards and outwards ; a motion, of which the foot 
neceffarily partakes, and which carries the toes in corre- 
{ponding directions. In rotation the articular furfaces of 
the tibia glide in oppofite curves in the rounded furfaces of 
the ool al not, however, in equal degrees, the moft evi- 
dent motion occurring on the outer condyle. In rotation 
inwards the polterior crucial ligament is brought to crofs 
the anterior more dire@tly, and is much tightened, fo as ef. 
fectually to limit it. In rotation outwards, which, on ac- 
count vf the difpofition of thefe ligaments, is more exten- 
five, we find them {carcely affefted. In both cafes the late- 
ral ligaments are rendered tenfe ; the femi-lunar cartilages 
undergo little change of pofition, excepting that in rotation 
inwards, the external one, from its conne¢tion with the po- 
fterior crucial ligament, is drawn a little afide. Wher the 
leg is bent, the motions by which the toes are carried alter- 
nately inwards or outwards take place in the knee joint; 
when it is extended, they are effected in the hip, and de- 
pend on the rotation of the femur. The patella favours ex- 
tenfion, by removing the power further from the centre of 
motion, belides which it glides more readily over the pulley 
of the femur, than a flexible tendon could have done, and 
protects materially the front of the joint in flexion, for in- 
ftance in kneeling. It {carcely moves in rotation inwards 
or outwards. 

_ The fibula—is placed on the external fide of the leg, 
obliquely with regard to the tibia, being behind it above, 
andimmediately on the outfide below. It isa flender bone, 
nearly equal in length to the tibia, but very much {maller, di- 
vided into an upper or tibial, or lower or tarfal extremity, 
and a middle portion or body. 

The upper extremity is very irregular; we remark in it 
above, aud a little on the infide, an oblique, flightly hollowed, 
articular furface, correfponding to one on the outer tubero- 
fity of the head of the tibia. In every other afpe&t the 
furface is rough and unequal, giving attachment to liga- 
ments which conneé it withthe tibia, to the external late- 
ral ligament of the knee, and to the tendon of the bi- 
ceps. 

The body of the fibula is of anirregular prifmatic figure, 
fomewhat twifted, and curved a little, fo as to approach 
nearer the tibia in the middle of the three angles, the ante- 
rior rifes gradually from above, is {harp and prominent in 
the middle, and bifurcates below, where it is covered only by 
the fkin. It gives origin, in the greateft part of its extent, 
to an aponeurofis, which feparates the peronei mufcles from 
the extenfor communis of the toes. The external edge is 
fpiral in its courfe, running backwards as it defcends. It 
gives attachment to an aponeurofis, which divides the peronei 
from the long flexor of the great toe and the foleus. The 
internal edge becomes anterior as it defcends ; it is very pro- 
minent in the middle, and gradually loft above and below. 
The upper two-thirds give origin to the flexor of the great 
toe, and the tibialis poiticus, the lower third to the inter- 
offeous ligament. Of the furfaces between thefe borders, the 
external alters its afpeét, becoming pofterior below; it is 
covered by the peronei, which are fixed to the two upper 
thirds. The internal furface looks rather backwards above, 
and forwards below ; it is divided into two unequal portions 
by a fpine extending from the upper part of the anterior 
ange to the lower part of the internal angle, and which 
gives attachment to the interoffeous ligament. Of thefe 
two planes the anterior is covered by, aud gives origin to, 
the extenfors of the great and of the other toes, and to the 
peroneus tertius; the pofterior, which is hollowed longi- 
tudinally, to the tibialis pofticus. The direction of this 

{pine varies very confiderably, as alfo its length, The pof- 
terior face is inclined outwards above, where the foleus has 
its attachment; below it turns inwards, giving attachment 
by nearly its lower two-thirds to the long Hexor of tlie great 
toe. About the middle is the opening for the nutrient ar- 
tery directed longitudinally downwards. It widens towards 
the lower extremity, where it terminates ina rough convex 
furface, connected with the tibia. 

The lower or tarfalend of the fibula is oblong, flattened 
tran{verfely, thicker behind than in front; it forms the 
outer malleolus, which defcends rather lower, and is more 
pointed than the inner. The external furface is convex, 
and covered only by fkin; the internal prefents, at its ante- 
rior part, a fmooth articular furface convex from above down- 
wards, articulated with the external fide of the aftragalus, 
and behind this a rough depreffion for ligamentous attach- 
ments. ‘The poifterior border has in it a fuperticial groove 
for the paflage of the peronei; the anterior, as well as the 
angle below, give attachment to ligaments. 

The fibula 1s in ftruéture like the cther long bones. It 
is formed from three points of offification, one for the 
body and one foreachextremity. The latter are ftill carti« 
laginous at birth. 

The articulation between the tibia and fibula—is by actual 
contaG at the two extremities, and by means of an inter- 
offeous ligament in the intervening fpace. The fuperior 
articulation refuits from the contact of two flat cartilagi- 
nous furfaces, fecured by ligaments in front and behind, and 
covered by fynovial membrane. The anterior ligament 
pailes from the fore part of the upper end of the fibula to 
the anterior part of the external tuberofity of the tibia. 
The fibres are tranfverfe, the fuperior ones the longeft, and 
divided into feveral parcels, with intervening cellular tifflue 
It is ftrengthened by a portion of the tendon of the biceps, 
which embraces the external lateral ligament of the knee, 
and pafles over this anterior ligament before it is fixed 
to the tibia. The pefterior ligament is alfo tranfverle, 
but not fo frong, or fo well marked as the preceding ; 
it is continued above with feme ligamentous fibres 
found in the back of the knee-joint; it is covered by 
the popliteus. Befides thefe two ee we find a few 
other {cattered bands below, which help to fecure the arti- 
culation. The fynovial membrane lines thefe ligaments, 
and the cartilaginous furfaces; it is feparated from the 
tendon of the biceps by cellular tiffue, and is contiguous 
behind to the fynovial membrane of the knee. The middle 
connection is preferved by means of an interoffeous liga- 
ment, analogous to the one we have deicribed in the fores 
arm. It is thin, compofed of parallel fibres defcending ob- 
liquely from the external edge of the tibia to the ridge di- 
viding the internal furface of the fibula, and below to the 
internal edge of this bone. It is -broadeft at the upper 
part, and terminates in a point beneath, where the bones 
begin to touch each other, It is pierced by many openings 
for the paflage of veffels; of thefe the moft remarkable are, 
one above, near the edge of the fibula, for the paflage of 
the anterior tibial veflels ; and another below for a branch 
from the peroneal artery. The anterior furface ferves for 
attachment to the tibialis anticus, the extenfors of the great 
and other toes, and to the peroneus tertius, and fupports 
the anterior tibial veffels. To the pofterior furface the ti- 
bialis pofticus and long flexor of the great toe are fixed. 
The inferior articulation is compofed of the contact of two 
cartilaginous furfaces below, a convex for the fibula, and a 
correfponding concave one for the tibia, lined by acontinuas 
tion of the fynovial membrane from the ankle joint. The 
relations are fecured by ligaments befere, behind, and be- 
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tween the bones, The anterior ligament is broad, attached 
to the anterior edye of the tarfal end of the fibula; im crofs- 
ing to the tibia it mounts a little upwards, widening in its 
progrefs, its fibres divided by intervals filled with cellular 
tiffue, the fuperior the longeft, and is fixed to the neigh- 
bouring parts of the tibia. It is covered by the peroneus 
tertius, aponeurofis of the leg and the fhin ; its lower end 
is confounded with ligamentous fibres pafling from the fibula 
to the aftragalus. ‘I'he pofterior ligament refembles it in 
direGtion, but it is not fo large, aud the lowermoft fibres 
are the longeft. It pafles immediately from the pofterior 
part of thisexd of the fibula to be fixed to the tibia behind 
the cavity which lodges that bone, is confounded with the 
furrounding ligaments below, covered behind by the two 
lateral peronei mufcles. In addition to thefe ligaments we 
obferve, between the oppofite furfaces of the twe bones, jult 
above their cartilaginous contaét, a fibrous fubftance pafling 
from one to the other, occupying a confiderable {pace, in- 
terrupted here and there by cellular tiffue, and continuous 
above with the interofleous ligament. It materially fecures 
the articulation. 

The motions of the fibula on the tibia are exceffively li- 
mited, very different in this re{peét from thofe between the 
bones of the fore-arm. The upper end of the fibula may 
glide a little backwards and forwards; the lower is nearly 
motionlefs from the difpofition of the hgaments, a ftruéture 
neceflary for the ftability of the articulation of the leg 
with the foot, as refilting the tendency to lateral difplace- 
ment, 

The foot—forms the laft divifion of the lower extremity ; 
it has fome charaéters in common with the hand, but is dif- 
tinguifhed from it in a remarkable manner by its great depth 
and firmnefs, by the preponderance of its folid over its 
moveable parts, the reverfe of which is fo ftrikingly feen 
in the hand. It varies much in fize, in general is propor- 
tionably fmaller in the female than in the male, is elongated 
in form, broad and flat anteriorly, thick and narrower be- 
hind. It is convex on the upper furface, which is called 
the back of the foot, concave on the lower, called the fole, 
thin on the outer edge, deeper and longer internally, with 
a projection behind, named the heel, and terminated by the 
points of the toes in front, We divide it, as we did the 
hand, into three portions ; the tarfus behind, the metatar- 
fus in the middle, and the toes before. 

The tarfus (eberfufls, Germ.) forms about the pofterior 
half of the foot; it is compofed of feven bones, viz. the 
aflragalus, the os calcis, naviculare, cuboides, and three 
cuneiform bones. 

The aftragalus, (talus of Albinus,) occupies the upper 
part of the tarfus, rifing far above the level of the other 
bones; it is of a very irregular form, convex above, hol- 
lowed below, flattened at the fides, and running out into a 
ftrong procefs before, termed the cervix or neck of the 
bone. It is placed faft between the two bones of the leg, 
the heel bone, and the os naviculare. On the upper fur- 
face, anteriorly, isa rough, tranfverfe depreflion, forming 
part of what has been called the neck of the bone, for in- 
fertion of ligaments; behind this is a large articular fur- 
face, broader before than behind, convex in thofe direc- 
tions, rather concave from fide to fide, fo as to form a fu- 
perficial pulley, fuited to the oppofite furface of the tibia. 
Below we have two articular furfaces, which reft on the os 
ealcis, feparated by a deep groove, running obliquely from 
within outwards, widening much in its courfe, and rough 
for ligamentous attachments. The pofteiior articular fur- 
face, which is external, is the largeft, concave, and oblong 
obliquely ; the anterior is fall, oval, and nearly flat, The 

pofterior fide is narrowed horizontally, and prefents the 
commencement of an oblique groove, in which the tendon 
of the long flexor of the great toe glides. In front is a 
convex rounded articular PM ve which has been called the 
head of the bone; it refts againft the os naviculare, and by 
a {mall furface on the os calcis, On the outfide a triangu- 
Jar articular furface, concave vertically, correfponding to 
the lower end of the fibula. On the infide another articu- 
lar furface, flat, elongated horizontally, adapted to the 
defcending malleolus internus ; below this a rough irregular 
furface for ligaments. Thefe two articular furfaces are 
continuous with that on the upper furface, and form part of 
the ankle joint. It is developed from two points of offifi- 
cation, which are juft appearing at birth. 

The os calcis (calcaneus of Albinus,) is fituated at the 
pofterior part of the tarfus, where it forms the heel. It is 
the largeit of the feven bones; its greateft extent is from 
behind forwards, its next is in the depth, andit is narroweft 
tran{verfely. On the fuperior furtace we obferve pofteriorly 
a concave part occupied by the fat and cellular tiffue im 
front of the tendo Achillis ; next we have a large, convex,. 
oblique articular face, adapted to one in the aftragalus; om 
the infide of this a groove, which divides it from another 
fmaller oval, flat, articular facet, correfponding alfo:to the 
aitragalus. ‘This laft is placed on a lateral procefs of the 
bone, (* fultentaculum cervicis tali, Alb.”?) andis rather an- 
terior to the firft. It is fometimes continuous with another 
{mall articular furface in front of it, though generally fe- 
parated by a narrow groove. The reft of the upper fur- 
face is flat and rough for ligaments.. The under furface is 
long, much contracted tran{fverfely, terminated behind by 
two tubercles which give attachment to fome mufcles of the 
toes; the internal is the largeft. There are alfo other 
eminences further in front to which ligaments are fixed. 
The pofterior furface is bulging and convex, and forms pro- 
perly the heel ; at the upper part it is fmooth, where it is 
feparated from the tendo Achillis by a fynovial burfa, and 
rough below for its infertion. The anterior furface is the 
{malleft of the whole ; it is articulated with the os cuboides, 
and is flightly concave. The outfide is fat, much broader 
behind than before, and marked by two fuperficial 
grooves for the long and fhort peronei mufcles. The infide 
is large and hollowed deeply, to lodge the nerves and veflels 
going to the fole of the foot, and alfo the tendons of the 
tibialis pofticus, the long extenfor of the toes, and the long 
extenfor of the great toe, which plays in a peculiar groove 
obferved at its upper part. The mufculus accefforius has 
its origin from this furface, towards the back part. The 
os calcis is formed from two points of offification, which are 
vifible at birth. The two bones we have been deferibing 
have been confidered as the frit row of tarfal bones; the 
remaining five as the fecond. 

The os naviculare is fituated in the middle of the tarfus, 
of an oval figure, with its longeft diameter tranfverfe ; its 
circumference is rough for ligamentous attachments ; broad 
and convex above, concave below, pointed and projecting 
internally where the tibialis pofticus is inferted, and nar- 
rowed on the outer fide, on which we generally find a flat 
articular facet oppofed to the cuboides. The anterior fur- 
face is convex, divided into three articular planes for the 
three cuneiform bones; of thefe the internal is broadeft be- 
low, and the two external above. The poiterior furface is 
concave, articulated with the aftragalus. ; 

The os cuboides, (cubiforme, Alb. ) is placed at the exter- 
nal and anterior part of the tarfus, and refembles fomewhat 
acube in figure. Above is a rough, flightly convex fur- — 
face, with four upequal fides ; sled pofteriorly an emi- 
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nence for ligaments, a fuperficial hollow, and a more marked 
protuberance for the fame purpofe, in front of which is a 
deep groove, which gives paflage to the tendon of the pe- 
roneus longus, as it croffes the foot. Anteriorly an oblique 
articular teehese nearly plane, fupporting the two outer 
metatarfal bones. Behind a concave {mooth furface, {till 
more oblique, articulated with the os calcis, Externally, 
a narrow border, in which we obferve the commencement 
of the groove for the tendon of the peroneus longus. In- 
ternally, a fmall articular facet behind, in contaét with the 
os naviculare ; a larger one in the middle for the third cu- 
neiform bone ; the reft of the furface is rough for liga- 
ments. 

The firft cuneiform bone (majus five internum) lies at 
the inner and’anterior part of the tarfus, and is the largeft 
of the three ; it is deeper than it is broad, with the bafe of 
the wedge below, and the narrower border upwards, of a 
rhomboid figure viewed laterally. The upper fide is ob- 
Tique, and gives attachment to ligaments ; the inferior is 
convex, and gives attachment before to the tibialis anticus, 
behind to a part of the tibialis pofticus, as well as to liga- 
ments. The pofterior furface, articulated with the navicu- 
lare, is concave and pointed above ; the anterior, by which 
it refts on the firft metatarfal bone, is longer, and of an 
oblong, or rather femi-lunar figure. Internally, it is con- 
vex, rough, and fub-cutaneous ; externally concave, with a 
fmall articular facet near the upper edge, in contact with 
the fecond bone of the metatarfus, and another near tle 
polterior edge, which touches the following bone. 

The fecond cuneiform bone (minus five medium) is the. 
fmalleft of the three, and of all the bones of the tarfus ; 
it well deferves its name both from its figure and fituation. 
The bafe of the wedge forms the upper furface which is 
quadrilateral, with the fhort diameter tranfverfe, and rough 
for ligaments. The edge of the wedge below is fharp, 
and ferves the fame purpofes ; behind it is articulated by a 
concave furface, with the middle plane in the front of the 
es naviculare ; before, by a convex one, with the fecond 
metatarfal bone. Of the two four-cornered fides the inter- 
nal is nearly plane, with an articular facet near the upper 
edge, and another at the pofterior, joined to the laft bone ; 
the external has a concave articular facet for connection 
with the third cuneiform bone towards the upper and pof- 
terior angle: they are both rough on the remainder of their 
furfaces for fibrous attachments. 

The third cuneiform bone (externum, or medium, Alb. )- 
is rather larger than the preceding, and longer from before 
backwards ; it refembles it much in figure and pofition. 
The bafe, which is above, and the edge below,. give at- 
tachment to ligaments. Behind is a triangular artictlar 
furface, corre{ponding to one of the planes in front of the na- 
viculare ; before an oblong flat one in contaét with the 
third metatarfal bone. The internal furface is marked by 
two articular facets, feparated by a rough depreffion for hi- 
gaments, of which the anterior correfponds to the fecond 
metatarfal bone, the pofterior to the fecond cuneiform. 
The external fide is rough anteriorly, and has a plane arti- 
cular facet towards the upper and pofterior angle, in conta& 
with a correfponding one on the inner fide of the eu- 
boides. yi 

The laft five bones of the tarfus are wholly cartilaginous 
at birth, and are gradually and folely deyeloped from fin- 
le points of offification. They are not preposspnably 
fac in this ftate than when in their perfect ofleous forms, 
in which refpe& they refemble the carpus. 

The articulation of the leg with the foot, the ankle abr a 
To form this joint, the upper articular furface of the altras 

alus, nearly all the outer fide, and the narrow cartilaginoum 
Frcet on the infide, are received into the cavity formed by 
the lower end of the tibia and fibula, and embraced clofely by 
the two ankles, ‘The correfponding furfaces are covered by 
cartilage, and united by feveral ligaments, the moft effi- 
cient of which are placed at the fides ; the conneétion is 
much ftrengthened by the numerous tendons which pafs 
over or near it to be attached to different bones of the 
foot. 

The internal ligament (1. deltoides) is of confiderable 
breadth ; attached aboye to a part of the circumference of 
the internal malleolus, more ef{pecially to its point, it de- 
{cends a little obliquely backwards, and is fixed to the inner 
furface of the altragalus, and the neighbouring parts of the 
oscalcis. It iscompofedofa contiderable quantity of lon- _ 
gitudinal fibres, of which the anterior and the moft fuperti- 
cialare the longeft. On the infide, the tendon of the tibia- 
lis pofticus pafles over it, and is conneéted with it by its fi- 
brous fheath ;. it is contiguous alfo to the long flexor of the 
toes. On the outfide isa ftraight rounded and thick liga- 
ment (1. mediuny perpendiculare) which defcends from the 
lower extremity of the fibula a little obliquely backwards, 
pafling under the tendon of the peroneus longus, and is at-- 
tached to the outer fide of the os calcis ; it is formed of 
compact, longitudinal fibres. In front of this is another li-- 
gament (I. anterius malleoli externi), which pafles from tke 
anterior part of the point of the outer malleolus, forming a! 
itrong flat band of fibres, frequently divided into two or 
more portions of confiderable itrength, and is fixed to the 
aftragalus in a depreffion before the external articular furface. 
The front of the joint is ftrengthened alfo by a colleétion 
of irregular fibrous bands, which defcends from the anterior 
part of the lower extremity of the tibia, amidit much ‘cellu- 
lar tiffue and fat, and are inferted partly into the aftragalus 
clofe to the termination of the articular pulley, and are parts 
ly continuous with the ligaments pafling from this bone to. 
the naviculare. Towards the back of the joint, we have 
arifing from the fibula a ftrong ligament (1. pofterius mal- 
leoli externi) pafling nearly. tranfverfely inwards, and fixed 
to the edge of the articular pulley at the back of the aftraga- 
lus, clofe to the outer margin of the groove for the tendon 
of the long flexor of the great toe. It is ftronger than any 
of the preceding ligaments, and compofed of numerous 
diftin& packets of hbres. Immediately above this, and 
connected intimately with it, at its origin from the back of: 
the external malleolus, is a tranfverfe band of fibres paffing 
dire&tly acrofs, or mounting a little obliquely, to be attach- 
ed to the pofterior border of the articular furface of the ti- 
bia, and to the innerankle. Tt increafes a little the depth of- 
the articular cavity behind, and might be regarded properly 
as one of the pofterior ligaments conne€ting the. tibia. and fi-~ 
bula. The fynovial membrane is diflributed as ufual, lining 
all the cartilaginous furfaces and the ligaments ; lining alfo the 
narrow articular facets between the tibia and fibula, making 
this little joint communicate with that between thefe bones 
and the aftragalus. It is loofe in front, where we find a 
confiderable quantity of cellular tiflue and fat; covered im 
this afpeét by the tendons of the tibialis anticus, the long 
extenfors of the great, and other toes, and the peroneus ter- 
tius ; behind by. the tendons of the tibialis pofticus, the - 
flexors of the toes, and the peronei; partly in thefe fituations, 
and on the fides by the ligaments juft defcribed. In addi- 
tion to the many tendons enumerated, this articulation iss 
further ftrengthened. by the tendo Achillis behind, a powers. 
ful agent in preferving its relations. 

The motions which take place between the leg and foot: 
are chiefly thofe. of flexion and extenfion ;.the lateral in- 

flexions « 
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flexions aré extremely limited. In flexion, which is more 
confined than the oppofite motion, on account of the dif- 

pofition of the articular pulley of the aftragalus, this bone 

glides backwards on the lower end of the tibia, regulated 
by the two malleoli lying clofe on either fide ; the pofterior 
ligament is ftretched, the others undergo but little change ; 
and luxation rarely occurs. In extenfion the motion may 

be continued, fo as to make the foot form a very obtufe an- 

gle with the leg ; the external anterior ligament is diftend- 
ed confiderably, the others lefs fo, the pofterior is relaxed. 

In ftanding on the toes this pofition is maintained by muf- 

cular efforts, particularly by means of the tendo Achillis ; 
the tibia refts on the potterior part of the pulley of the aftra- 
galus, and tranfmits the principal weight to the naviculare, 

inftead of the os calcis, as in ordinary ftation. The lateral 

inclinations of the foot on the leg, as far as this joint only 

is concerned, are extremely confined, owing to the lateral 

defcent of the malleoli; in which refpeét they differ much 
from the lateral motions of the carpus on the fore-arm. The 

lateral ligaments are here reciprocally ftretched or relaxed, 

as the foot is turned inwards or outwards.” Diflocations to 

either fide occur more frequently than we might at frit ima- 
gine from the apparent fecurity afforded by the malleoli. 
Luxation outwards is the moft frequent, the fibula break- 

ing two or three inches above its lower end, fo as to allow 

of the everfion of the foot ; it is generally the confequence 

of fudden violence, as in jumping, or in falling on the foot 

from any height. 
The articulations between the bones of the tarfus.—The 

attragalus is articulated by two, fometimes three cartilagi- 

nous planes on its inferior furface, with correfponding- ones 

on the upper furface of the os calcis. Thefe furfaces are 

preferved in contaét by a {trong colle&tion of ligamentous 

fibres, pafling dire€tly upwards from the whole length of 
the oblique groove, between the articular facets on the up- 

per furface of the os calcis to a fimilar depreffion on the un- 

der fide of the aftragalus, where it is attached to every 

point not occupied by articulating cartilage. The internal 

fibres lie deep between the bones, and are fhort ; the exter- 

nal ones are longer, and more in quantity, buried in the 

cellular tiffue and fat which contribute to fill the vacancy 

obferved in this part. | Behind there are fome parallel + bres 

pafling down from the back of the aftragalus to the os calcis, 

which concur in forming the fheath for the tendon of the 

long flexor of the great toe ; they are not numerous. This 

articulation is alfo ftrengthened by the lateral ligaments of 

the ankle joint, efpecially by the external, which paffes im- 

mediately from the fibula to the os calcis. The fynovial 

membranes offer nothing remarkable. The motions which 

have place here are always combined with others, and will 

be confidered farther on. 
The anterior convex articular furface of the aftragalus is 

received into acavity formed by the concave furface of the 

os naviculare, a fmall {pct of the os ealeis, and completed 

below by ligaments paffiug between shefe two bones. We 

obferve above a dorfal ligament, thin and flat, compofed of 

fibres paffing from the depreffion called the neck of the 

aftragalus to the upper rough furface of the naviculare ; they 

fometimes reach to the cuneiform bores. It is cover- 

ed by the extenfors of the toes. Below is a very {trong li- 

gament, pafling from the anterior and internal parts of the 

os calcis obliquely forwards and inwards to be attached to 

the hollow in the lower furface of the naviculare. It is 

covered on the infide by the teadon of the tibialis pofticus : 

above it is lined by fynovial membrane, and forras the lower 

art of the cavity which lodges the head of the aftragalus, 
to the fupport of which it eminently contributes. Itis very 
acnie in its ftru€ture. There is alfo a fhort and very firm 

band paffing from the anterior part of the os calcis to the 
outfide of the naviculare, completing the cavity externally. 
This joint is lined by a fynovial membrane, which commus 
nicates with the anterior articulation between the aftragalus 
and os calcis, as before mentioned. It is {pread over the 
correfponding furfaces and ligaments we have been defcrib« 
ing. 
aes what we have faid, it appears that the os calcig 

is firmly conneéted with the naviculare, though in contaét 
only by a very narrow {pot ; the ligaments crofs the head of 
the aftragalus in their courfe, and their apparent ule is to 
fupport the latter, at a point which appears fo deficient, 
when examining the mechanifm in the dry fkeleton. The 
os calcis is more extenfively articulated with the cu- 
boides by cartilaginous furfaces flightly concave and convex 
in oppofitefenfes. The joint is fecured by two ligaments 
afuperior or dorfal, an inferior or plantar. The frit Fd 
broad and thin, compofed of fhort parallel fibres pafling ra- 
ther obliquely forwards from the upper and external parts of 
the os calcis, to the fuperior rough furface of the cuboides. 
It is often formed into two feparate longitudinal bands, 
It lies under the peroneus tertius. The inferior ligament ig 
the longeft, and ftrongett of all the ligaments of the tarfus. 
It is attached behind to the middleof the inferior furface 
of the calcis, paffes horizontally forwards, and is fixed 
principally into the oblique protuberance obferyed on the 
lower furface of the cuboides. It is formed ofa great 
number of fibres, divided into feveral bindles, which diverge 
rather as they approach the cuboides. The inferior ones, 
or the moft fuperticial, are much longer than thofe more 
deeply feated, and are continued under the tendon of the pero- 
neous longus, part of whofe fheath they form, tothe pofte- 
rior extremities of the firft and fecond metatarfal bones, 

_ The upper plane is fhorter in its courfe, and fixed behind 
the groove for the peroneus longus. The ligament is co- 
vered below by feveral mufcles of the foot, which have part- 
ly their origin fromit. It fhould be remembered that this 
joint is inthe fame tranfverfe line with the one between the 
aftragalus and naviculare, 

For the articulation between the naviculare and cunei- 
form bones we have in the firft a cartilaginous furface divid- 
ed into three planes, in the latter correfponding furfaces 
covered by articular cartilages continued laterally into their 
mutual articulations. “It is fecured by three dorfal ligaments, 
attached to the upper and lateral portions of the circumfe- 
rence of the naviculare, pafling one internally to the firft 
cuneiform, another in the middle to the fecond, and athird 
more externally to the outer cuneiform bone. They leave 
intervals filled by cetlular tiffue; the internal is the largeft ; 
and thicker at its inferior edge. The plantar ligaments 
have been defcribed as three allo, but they are too irregular 
for diftin@tion, appearing as fibrous bundles paffing between 
the oppofite bones, confounded at their attachment to the 
naviculare. This joint is ftrengthened internally by an elon- 
gation of the tendon of the tibialis pofticus, which is attach- 
ed to the bafe of the firft cuneiform bone, and conti- 
nuous with the more internal of the ligaments we have been 
defcribing. , 

The articulation of the naviculare with the cuboides is 
formed by the contaé& of two {mall plane cartilaginous 
furfaces, lined by their proper fynovial membrane, and fecured 
by numerous fhort ligamentous fibres paffing from bone to 
bene, occupying the remaining {pace ; they are very clofe 
and compat. There is alfo a plantar ligament rounded in 
form, paffing obliquely from the inferior and external part ef 
the naviculare to the oppofite point of the cuboides ; and a 
dorfal tranfverfe band, croffing from one to the other, co- 
vered by the extenfors. 1 

The 
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The cuneiform bones are articulated with each other by 
cartilaginous facets connected by ligaments paffing from 
bone to bone, deeply as well as fuperficially. The dorfal 
ligaments are traniverfe, and form really but a fingle band, 
continued over the three, and attached in its courfe to each. 
The plantar lizaments are alfo tranfverfe, but not fo marked ; 
the one which goes from the firft to the fecond is the 
ftrongelt: they are covered by an extenfion of the tendon 
of the tibialis pofticus, one part of which is fixed to the 
fecond cuneiform, another to the fecond metatarfal bone ; 
thefe are diftinguithed from the ligaments by the oppofite 
direGtion of their :bres. We find alfo many fhort ligament- 
ous fibres pafling between thefe bones, as between many 
others of the tarfus, attached to the parts not occupied by 
cartilage ; they add much to the ftrength of union. 
We have here a fynovial membrane common to thefe 

joints, and that with the os naviculare above defcribed. It 
is {fpread over the anterior furface of the latter, over the 
conneCting ligaments, and dips between the cuneiform bones, 
lining their articulation throughout. 

The articulation of the third cuneiform with the cuboides 
is by means of plane cartilaginous furfaces, provided with 
their diftin& fynovial capfule, and fecured by ligaments. 
Of thefe the dorfal is oblique, {mall and thin, uniting the 
oppofite edges of bone ; the plantar is confiderably thicker, 
and more direétly tranfverfe. Here alfo are many inter- 
offeous ligamentous fibres, “xed to the parts not covered by 
cartilage, or where the bones are not in immediate contact. 

Motions of the tarfal bones on each other.—The motions 
which take place between the tarfal bones are very limited, 
if we except thofe between the aftragalus, and the os caleis 
and feaphoides. By this chiefly the foot is turned inwards 
and outwards; the lateral inflexions of the ankle joint 
affifting the motion but little. In the movement which 
carries the point of the foot a little outwards, which 
depreffes its internal and elevates its external edge, the 
naviculare glides on the head of the aftragalus, and the os 
calcis on its lower articulating furfaces: the latter bones 
‘approach each other more clofely, the interoffeous ligament, 
and the external lateral one of the ankle joint are relaxed, 
the internal lateral ligament is ftretched, efpecially thofe 
fibres which pafs to the calcaneum. In the oppofite 
motion of twiiting the foot inwards, and bringing the 
fole to face the other, the bones move in the contrary 
direGtion, the inner border of the foot is raifed, and the 
external becomes inferior; the interoffeous, and external 

“lateral ligaments are diftended. Thefe motions, which are 
very fevfible, may be accidentally forced beyond their na- 
tural limits, and give rife to injuries which are too gene- 
rally referred to the joint of the ankle. The naviculare and 
cubvides may be moved up and down on the aftragalus 
‘and os calcis, and the cuneiform bones have gliding motions 
on the naviculare, the cuboides, and between themfelves, by 
which the concavity of the foot may be a little increafed or 
diminifhed. The utility of thefe numerous articulations in 
enabling the foot to refilt the fhocks it muft often neceffarily 
fuffer, and in giving grace and eafe to the motions of the 
lower extremity in progreffion needs fcarcely be infifted on: 
their great relative fize and the very powerful ligaments 
fubfervient to them make difplacement of more rare occur- 
rence than we might at brit imagine, on confidering the efforts 
they have to fuftain. 

The metatarfus (mittelfufs, Germ. )—is compofed of five 
long bones placed horizontally and nearly parallel to each 
other, fo as to form a gently convex furface above, and a 
concavity below. Itis Tettied between the tarfus and the 
tocs, and is analogous in many points to the metacarpus, 

The individual bones are diftinguifhed numerically, begin 
ning from the infide, ‘The firft metatarfal bone, that of the 
pet toe, is by much the largeft in volume, though rather 

orter than the reft; the fecond is of the greateft length; the 
third comes next to it, the two laft differ but little: the 
four latter differ very little in fize. They all contrac a little 
in the middle, and {well at each end, particularly towards 
the tarfus, and are divided into two extremities and a body. 

The tarfal, or pofterior extremity of the firtt, is oblong 
vertically, with a femi-circular articular cavity behind, reft- 
ing on the firft cuneiform bone. The inner edge of the cir- 
cumference, which is convex, gives attachment about its 
middle to a part of the tendon of the tibialis antieus ; be- 
low is a blunt projecting procefs, to which the tendon of the 
peroneus longus is fixed ; and on the outer concave edge a 
{mall fmooth fpot, which is in conta&t with the fecond me- 
tatarfal bone. 

The tarfal are much larger than the digital extremities of 
the other four, angular, and in clofe oppofition with each 
other. That of the fecond is placed farther back than 
the firft, is triangular, with the bafe upwards; it is 
wedged between the cuneiform bones, refting on the 
fecond by a concave triangular articular furface behind 3; on 
the firft by a {mall fpot on the infide, and on the third by 
one on its outer fide. In the laft afpe& there are two other 
articular facets in front of the lalt joined to the third meta- 
tarfal bone, furrounded by afperities for ligaments: the 
edge above, and the point below are alfo rough, for the 
fame purpefes. The tarfal end of the third is triangular 
in the fame dire€tion as the preceding, articulated by a 
plane furface behind, with the third cuneiform bone. On 
the infide are two {mall facets contiguous to correfpond- 
ing ones in the fecond metatarfal ; on the outfide a fmooth 
fpot above, articulated with the following bone, and a 
rough depreffion beneath for ligaments. It is rough alfo 
above and below. In the fourth, the tarfal extremity is 
more quadrilateral: behind it is articulated with the front 
of the cuboides; on the infide with the fame bone, and 
with the third; on the outfide with the latt metatarfal. 
Below, and in front of thefe articular f{pots, the bone is 
rough for ligamentous attachments. ‘The tarfal end of the 
fifth or laft metacarpal bone is lavger than thofe of the pre- 
ceding, It prefents behind an segue triangular articular 
furface for the cuboides ; above and below rough and une- 
qual borders, the former giving attachment to the pero- 
neus tertius, and both to ligaments; on the infide a {mall 
articular facet in contact with the fourth; and on the 
outfide a rough eminence projecting backwards, to which 
the peroneus brevis is fixed, and a portion of the abduétor 
of the little toe. 

The bodies of the metatarfal bones are concave from 
before backwards below, and gibbous above, very irregu- 

lar in form, and fearcely admitting of regular divifions into 
furfaces. That of the firft is of a triangular prifmatic 
form, with the upper furface convex, and inclined a little 
inwards ; the inferior concave, covered by the flexor bre- 
vis of the great toe; the external flat and large, corre- 
{ponding to the mufcles which lie between thefe bones. The 
bodies of the reft may be regarded in four afpects; the 
dorfal prefents in each a blunt rifing line, which divides 
the attachment of the interoffei; the plantar offers a {mooth 
furface for mufcular attachments ; the internal and exter- 
nal exhibit varioufly inclined furfaces, of different breadths, 
continuous with the two former, fmooth, and covered by 
the mufcles which arife from them, and fill the interfpaces. 
In the fifth the body is curved a little from within outwards, 
and its external fide, or rather edge, gives origin in part to 

the 



‘the abductor of the little toe; the dorfal furface is inclined 
‘confiderably outwards, and terminates on the infide by a 
‘prominent line ; the plantar furface is covered partly by the 
flexor brevis of the fame toe. Inall the dorfal furface is co- 
-vered by the tendons of the long and fhortextenfors, by veflels 
and nerves, and the plantar by the deep-feated mufcles and 
-tendons in the fole of the foot, by ligaments, and by larger 
“blood veffels and nerves. ; 

The digital, or anterior extremity, is very fimilar in 
all. It prefents a rounded articular furface, called the head, 
fupporting the firft phalanx of the toes: this extends fur- 
‘ther from above below than tranfverfely, in which direétion 
it is comprefled. The circumference is rough, offering 
above a fenfible groove for ligaments, and on each fide a hol- 
‘low, in which the lateral ligaments are fixed. The articular 
furface is prolonged further below than on the dorfal afpe&, 
‘and terminates on each fide by projecting tubercles. In the 
firft this lower furface is divided by a prominent line into 
‘two pulleys, on which the fefamoid bones glide, which are 

laced below this joint of the great toe. In this bone 
alfo the articular furface has a much greater proportional 
breadth. 

The metatarfal bones refemble in flru€ture and formation 
the other long bones, with this exception only, that the 
{maller ones are fometimes developed from two points of 
offification, one for the tarfal extremity, and body, another 
for the digital : in the firft there are always three. 

The articulations of the metatarfus with the to¥-fus.—The 
firft bone of the metatarfus is articulated with the anterior 
furface of the frft cuneiform; the fecond with the three 
cuneiform bones; the third with the correfponding cunel- 
form ; the fourth and fifth with the cuboides. The oppo- 
fite articular furfaces are covered by thin cartilage, and their 
relations preferved by ligaments above and below ; they are 

call lined by fynovial membranes common in general to 
thefe joints, and to the articulations of the metatarfal bones 

_ between themfelves. 
The dorfal ligaments pals from each metatarfal bone to 

thofe bones of the tarfus with which they are articulated. 
From the firit there paffes a broad and thin band to the firlt 
-cuneiform, attached to the fuperior furface of each. From 
the fecond, which is let in between the three cuneiform 
bones, we find three ligaments croffing, one internally to 
the firft, another in the middle to the fecond, a third 
externally to the third cuneiform: the firft and laft are 
-oblique ia their courfe, the fecond paffes direttly from be- 
fore backwards. The dorfal ligament of the third is fhort, 
and goes ftraight to the third cuneiform ; thofe of the third 
and fourth are. attached to the upper furface of the cu- 
boides ; they are more or lefs oblique, and by no means 
conftant in their forms or fituation, the dorfal ligament of 
the fourth being often attached to the third cuneiform. 
They are all covered by the extenfor tendons. 

Of the plantar ligaments, which are analogous in direction 
_ and attachment to the-dorfal, that paffing from the frft meta- 

tarfal is very ftrong, and the joint is ftrengthened alfo by an 
-extenfion of thetendon of the tibialis anticus, which is fixed 
to the infide of the tarfal end of that bone. The plantar 
ligaments of the fecond are fimilar to thofe above. That 
which paffes from the -firft cuneiform is thicker, and larger 
than the other, reaching to the bafe of the third metatarfal ; 
the other two are covered and ftrengthened by a portion 
from the tendon of the tibialis pofticus. The inferior 
ligaments of the others are {mall, yet diltin@, and of various 
lengths. The plantar ligaments are much itrengthened by 
the numerous tendinous fheaths which are found in the fole 
of the foot, and particularly by that of the peroncus longus, 
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which croffes moft of them as it paffes along to reach the 
firft metatarfal bone. The ligaments, both above and below, 
are compofed of fhort and clofe parallel fibres, following 
longitudinal, oblique, or tranfverfe direCtions, according to 
the relations between the points*to which they are fixed, 
They are feparated by intervals filled with cellular tiffue, and 
giving paffage to veffels, The fynovial membrane, lining 
the joint between the firft metatarfal and cuneiform bones, is 
diftin&t, and offers nothing remarkable in its diftribution, 
That lining the triple articulation, formed by the fecond 
with the three cuneiform bones, is continuous with the 
{ynovial membrane, lining the articulation between the two 
firft of thefe bones. A feparate one is found fpread over 
the joint of the third metatarfal and cuneiform, and fendiag 
off two {mall lateral elongations, which dip between the 
articulations of the third with the fecond, and fourth meta- 
tarfals. It often communicates with the former at the point 
where they are in contaét. Another fynovial membrane 
belongs to the articulation of the two laft metatarfals with 
the cuboides, common alfo to that between the two former 
of thefe bones. ; 

The articulations between the metatarfal bones,—are formed 
behind by the contaé& of lateral articular facets, with the 
exception only of the firft, which touches the fecond with- 
out being articulated with it. Thefe two bones are united 
by fhort ligamentous fibres pafling from one to the other, 
of confiderable ftrength; the others are conneéted by 
dorfal, plantar, and interoffeous ligaments. The dorfal are 
tran{verfe, and three in number, paffing from one bone to the 
next, irregular in form, and attachment, appearing in fome 
fubje@s as a fingle traniverfe band. The HE. are fimilar 
in number and direétion, but in addition we find feveral 
fmall flips paffing from the fifth to the three next metatar- 
fals, feparated by cellular tiffue. The interoffeous ligaments 
between the poiterior ends of thefe bones are formed by 
numerous fhort fibres, occupying the parts not covered by 
cartilage, and tending very materially to fecure their rela- 
tions. The anterior extremities of the metatarfal bones are 
not in abfolute contaG@, but they are firmly conneéted to- 
gether by a tranfverfe ligament pafling below them, and 
attached to each bone, refembling the ligament defcribed 
as pafling between the digital ends of the metacarpal bones 
in its form and direGtion. 

The metatarfal bones have but an obfcure motion on the 
tarfus, on which they may be flightly elevated and depreffed. 
They may be moved alfo fo as to approach each other in 
front, and augment the depth of the concavity of the fole ; 
this effect is produced chiefly by the motion of the firft and 
laft towards the long axis of the foot, and is in confequence 
of mufcular aGtion: when the foot is flattened by preffure 
they are forced farther apart mechanically. 

The toes, forming the laft divifion of the foot, are five in 
number, placed horizontally fide by fide, compofed of rows 
of {mall bones extending longitudinally one beyond another. 
We reckon them numerically, beginning from within. The 
firit and laft are known alfo by the names of the great and 
little toe. The fecond is rather longer than the firft, the 
other three dimizifh fucceflively in length. We find three 
bones, named phalanges, in all, excepting the firft, which has 
only two ; thefe are termed, from their fituation, the firfl or 
metatarfal phalanx, the fecond or middle, and the third or 
unguinal; in the great toe the bone of the middle phalanx 
is deficient. The two bones of this laft are very ftrong, 
and exceed very much in volume the different rows of the 
other toes which are flender in form, and comparatively 
weak, The bones of the firft phalanx are the longelt; 
thofe of the fecoad are very fhort, asalfo the third. sy 
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EXTREMITIES, 
tall fwell confiderably at the extremities, and are contraéted 
in the middle part or body, ‘They refemble the fingers very 
nearly in the material points of their formation, differing 
from them chiefly in fize and mobility. 

The firlt phalanges are by much the longeft, and the 
bones are more rounded than the correfponding ones in the 
fingers. They are hollowed below, particularly near the 
extremities, where the flexor tendons lie, the edges giving 
attachment to the fheaths which confine them. ‘The pofte- 
rior extremities are concave for the heads of the metatarfal 
bones, the anterior have condyles, and a middle depreffion 
for the fecond phalanx. The two oppofite articulating 
furfaces between thefe bones and the corref{ponding ones of 
‘the metacarfus, are crulted by cartilage, avd fecured by 
lateral ligaments, as in the fingers. Thefe are thick and 
ftrong, pafling from the end of one bone to the oppofite. 
‘The joint is ilrengthened below by a tranfverfe ligament, 
covering it from fide to fide, contributing to the heath of 
the flexor tendons ; and is further fupported by thefe laft, 
by the extenfors, and the {maller mufeles which furround 
them. The fynovial membrane is loofe and extenfive; in the 
joint of the great toe it lines the two fefamoid bones. 
‘Thefe fmall bones are unequal in fize ; the internal is the 
largeft, oblong, gibbous below, concave longitudinally 
above, and a little convex traniveriely, covered in the laft 
afpeé& by cartilage, and refling on the head of the meta- 
<arpal bone in the two hollows already mentioned, fo as to 
be feparated by a {mall interfpace. They are connected by 
ligaments to the firft bone of the great toe, as the patella is 
to the tibia, and glide backwards and forwards in the dif- 
ferent motions of the joint, defending it effectually below, 
giving an advantageous purchafe to the mufcles which are 

xed to them, and preferving from preffure the tenden of 
the long flexor, which runs between them. Thefe bones 
are rarely met with in the other articulations. ‘The motions 
between thefe bones and the metatarfus may be effected in 
every direction, except rotation, and are in general more 
limited than in the fingers. The toes, however, can be in- 
fle&ted backwards, or extended on the metatarfus to a 
greater degree than they can be bent. The advantages of 
this mechanifm, fo widely different from what we noticed 
in the hand, may be particularly noticed in flanding on the 
toes, and in progreffion, and will be examined hereafter. 

The fecond phalanges of the four leffer toes are fo fhort 
and compreffed longitudinally, as to have fcarcely the ufual 
chara@ters of the long bones. Thisisa diftinguifhing point, 
in comparing them with the fecond phalanges of the fingers, 
which they otherwife refemble in miniature, giving attach- 
ments in a fimilar manner to flexor and extenfor tendons, and 
to the fibrous fheaths of the former. ‘The articulations are 
alfo analogous ; the motions, which are thofe only of flexion 
and extenfion, are more limited. 

_ The laft, or unguinal phalanges, five in number, refemble 
thofe of the fingers both in ftruéture and formatioa. ‘That 
of the great toe is ftrong and broad; the others are more 
than proportionably fmall. This laft difference is the prin- 
cipal one between them and the fingers; the articulations 
and motions are very nearly the fame; the latter may be a 
little more limited. In children they are very moveable: 
this mobility diminifhes as we grow up, and is often com. 
pletely deftroyed imadvanced age, owing motft probably to 
the confinement of our fhoes. ‘The metatarfal rows have 
three points of offification, the others have two, and very 
Srequently only one. 

From the aflemblage of the bones we have been defcribing, 
there refults a long, broad, and partly vaulted bafis, for the 
fupport of the weight above, fecured by numerous and 
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flrong ligaments binding the arch beneath, ‘The princiyal 
points of bearing are on the lower part of the heel bone; 
the outfide of the foot in nearly its whole length, efpecially 
the pofterior end of the metatarfal bone of the little toe ; 
the anterior ends of all the metatarfal bones, and moft con- 
fpicuoufly that of the great toe, which is proportionably 
ftrong. When the heel is elevated from the ground, the 
whole preflure is on thefe laft mentioned points, and ou the 
toes, which compenfate, by their augmented breadth, their 
comparative want of folidity. The vaulted form gives a 
{pace in which the veffels and nerves can pafs free from com- 
preffion ; and the number of the articulations, by diltribut- 
ing the fhock over numerous flightly yielding furfaces, pre- 
yents the injurious effects which might otherwife arife from 
leaps, or falls on the feet. 

Mechanifin of the lower extremities.—In fupporting the 
trunk, the hip bones are placed between two eppofite 
efforts; viz. the weight of the body tranfmitted by the 
facrum ; and the refiftance oppofed by the limb below in 
the direGtion of the cotyloid cavity. The deprefling im- 
pulfe aéts in a plane pofterior to that of fupport, tending 
to make the hip bones move backwards on the thighs, if 
they were not counterbalanced by mufcular efforts. The 
bafe of fupport, as far as regards the offa innominata, is 
contained between the plane of the vertebral column behind, 
and that of the thigh bones in front; a fpace which varies 
in different individuals, and which is comparatively narrow 
in infancy, from the more oblique direétion of the hip-bones, 
which brings the thighs more immediately under the verte- 
bralcolumn. As the offa innominata become more horizon- 
tal, the bafe of fupport is renderad wider, and the mufcles 
being at the fame time more fully developed, give it addi- 
tional fecurity. This is one fource of the difference in gait 
in manhood and infancy. Another is found in the difpofis 
tion of the cotyloid cavities. As they are at a diftance from 
the points of offifcation, they are almoft wholly cartilagi- 
nous for fome time after birth, and therefore can offer but 
a feeble refiftance to the thighs, quite infufficient for 
ftanding or progreffion, until the place of cartilage is fup- 
plied by bone. Add to this, that the two joints are 
comparatively nearer to each other ; which circumftance, 
though it give facility, muit neceffarily diminifh frmnefs. 
The greater proportional diftance in the adult throws the 
thighs further apart above. In females this diftance is 
greater than in the male, which gives a peculiarity to their 
walk, a more obfervable rolling of the hip in the fucceffive 
advancement of each limb, This is not to be feen in the 
infant female, where the pofition and form of the hip bones 
differ but very little from thofe of the male of the fame 
age. 

The femur, which is the only bone in the thigh, is curved 
comiderably forwards ia the middle; hence a larger {pace is 
left behind for mufcles; and the bafe of fupport, afforded 
by this bone to the trunk, is direéted forwards, fo that the 
latter is fuftained in the direGtion, in which it has the 
greateft tendency to fall, The neck of the bone, befides 
increafing the extent of rotation, enlarges tranfverfely the 
bafe of fupport ; gives the body a greater firmnefs in ftand- 
ing, without impeding progreffion, fince the head of the 
bone, and not the body, is the centre of motion. If the 
thigh bones pofleffed no neck, but were kept equally far 
apart, by inereafing the diftance between the cotyloid 
cavities, the attitude of ftanding would be equally fecure, 
the tranfverfe bafe of fupport being ftill the fame; but pro- 
eee would be impeded, as it aétually is in the female, 
rom the greater tranfverfe diameter of the pelvis. The 
head of the femur, funk into a deep cavity, is forced, in 
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Supporting the trunk, againft the moft refifting part of this 
‘eavity, viz. under the anterior fpines. The flrong liga- 
mentous bands which {trengthen the capfule in front and 
above, are fo difpofed as to augment the refiltance to any 
effort of the thigh-bone in that direétion, and to reftrain 
any part of the head which may not be contained in the 
acetabulum. The interior ligament alfo adds to the firm- 
nefs of the joint; preventing, by its tenfion, the difplace- 
ment of the articular furfaces in every effort which forces 
the head upwards; an effort which, from the preflure of 
the trunk, is almoft conftantly operating. In the infant, 
the body of the bone is nearly ftraight, a conformation un- 
favourable to ftanding, according to the reafons above 
alledged : the neck is fhorter, and confequently the bafe of 
fupport diminifhed; it is cartilaginous, and therefore lefs 

- able’ to endure, for any time, an attitude which demands 
folidity in the fuftaining parts. Thefe are other reafons for 
the infecurity of the ftation and progreflion of young 
children, and fhew by contraft the advantages of the form 
of the adult bone. 

In the knee, we are ftruck with the extent of the arti- 
cular furfaces, and the number and ftrength of the ligaments 
which conne& them, fo well adapted to fuftain the weight 
traufmitted by the thighs; the crucial ligaments limiting and 

maintaining the extenfon of the leg, preventing it from pafling 

in this direétion beyond the axis of the thigh; the patella in 
fome meafure reftraining its flexion, proteéting the joint, and 

more particularly favouring the action of the extenfor 

mufetés, which play fo important a part in the functions of 
the lower extremity. The perpendicular direCtion of the 
leg is very advantageous in giving firmnefs; to this end alfo 
the immobility of the two bones which compofe it feems 
dire&ed, The tibia, folid and broad at either end, alone 
‘receives the preffure and continues it to the foot ; the fibula 
ferves principally to afford attachments to mufcles. This 
difpofition, fo different from that obferved in the analogous 
part of the upper extremity, bears an obvious relation to its 

different funétion. In infancy the patella is fearcely per- 
ceptible ; its abfence mutt be unfavourable to the power of 
the extenfors, and may be one caufe of the feeblenefs ob- 
fervable at that period; and further, its want is felt in 
kneeling. 

The foot is admirably adapted to its office of fuftaining 
every effort centinued from above. It is articulated at right 
angles with the leg, through which it receives the weight 
of the body in a perpendicular dire€tion, bearing direétly on 
the upper furface of the aftragalus, the whole length of the 
foot refting on the ground, The articulation is fituated 
nearer to the pofterior than to the anterior part of the feet, 
which gives to the bafe of fupport a greater extent for- 

wards, a direction towards which the line of gravity natu- 

rally inclines. The lateral defcent of the malleoli mate- 

rially fecures the firmnefs of the ankle joint. The breadth 
of the foot, increafing gradually towards the front, the length 
of the metatarfal bones, the direCtion of that which fuftains 

the great toe, its fituation and want of mobility, are other 

circumftances marking the diftinGtion between the hand and 
foot, and adapted to increafe the folidity and extent of bafe 
afforded by the latter. The funétions of the foot are af- 

fifted alfo by its concave form, which enables it to gain a 

kind of hold of the bodies on which it refts, and to accom- 
modate itfelf to unequal furfaces, an advantage almoft de- 
ftroyed by the ufe it fhoes, but eminently confpicuous in 
thofe people whofe feet are not cramped by artificial means 
of defence. In its pofterior half nearly it refts on the 
ground by its outer fide, compofed of the folid bone of the 
keel, and the os cubgides, the inner fide reprefenting an 

arch, and placed at a diftance from the plane below ; in the 
anterior half the weight is principally fupported by the 
inner fide, where we find the folid bones of the great toe 
very little affilted by the external edge. 

Every thing in the ftructure of man evinces that he is de« 
figned by nature for the ereét pofture: we fhall notice 
here thofe proofs only which are deducible from the framing 
of the extremities. One of the mott obvious is the great 
difproportion in the refpeétive lengths of the upper and 
lower limbs, and the greater comparative itrength of the 
lower. Other marks are found in the width and direétion 
of the hip bones, in that of the neck of the femur, in the 
articulation of the leg at right angles with the foot, in the 
fize and length of the latter, and the predominance of its 
folid over its moveable parts. We may remark alfo the 
flattened cheft, and the fhoulders fet off by long clavicles, 
fo very different from the conftruétion of thefe parts in 
quadrupeds, where the cheft is comprefled laterally, and the 
anterior extremities approach each other in front for the 
better fupport of the body. The form of the hand, and 
the modes of articulation between the feveral bones of the 
upper extremity, are among the numerous and evident argu- 
ments that the ereét pofture is naturel to man, and we be- 

lieve we may add, peculiar to him, In all the pofitions, 
produced by different motions, this poflure is more or lefs 
preferved ; fo that, before we enter on progreffive move- 
ments, it will be well to confider feparately the fimple a& of 
fupporting the body, which they neceffarily include. 

Station—or the act of ftanding, in man, as far as the lower 
extremities are concerned, will be the firft point for our ob- 
fervation. In this attitude it is neceflary that the perpen- 
dicular line, which paffes through the centre of gravity of 
the whole body, fhould fall fomewhere in the {pace inter- 
cepted between the two feet, or on the fole of the foot itfelf, 
if we are fupporting ourfelves on one only. ‘This centre of 
gravity, when the body is ereét, has been proved by Borelli 
to be placed between the hip bones, “ inter nates et pubem,”” 
in the human fubje&. To favour this difpofition, we find’ 
a vertebral column curved alternately in oppofite directions, 
and placed obliquely with regard to the direétion of the 
offa innominata, by which means the diftribution of the 
foft parts is more eafily managed, the balance preferved, 
and permanent ftation much facilitated. If this obliquity 
did not exift, and the vertebral column had been ftraight, 
it would approach too nearly the Jine of diretion of the 
leg and thigh, a difproportionate quantity of the mafs of 
the body would be placed in front of the line paffing through 
the centre of gravity, which would continually tend to make 
the body fall forwards in prolonged {tation or progreffion. 
In the orang-outang the angle, which the vertebral column 
raifed perpendicularly makes with the hip bones, is much 
more obtufe than in man, and the equilibrium is preferved 
by the length of the arms; the fame may be obferved of 
the gibbon, the fimia lar of Linneus. In quadrupeds 
this angle, under fimilar circumftances, is ftill more obtufe, 
and the efforts they make to remain upright on the hinder 
feet are continued with difficulty, more efoecially if not af. 
fitted by fome other peculiar advantages of con{tru€tion, as 
in the bear, for inftance, by the length of the heel. In 
man, the hip bones united to the facrum form a circular 
fupport, by means of which the columns below are not in- 
clined to the trunk, but fuftain it in perpendicular lines, 
If they had converged above, they would have formed an 
angular fupport, not fo capable of refifting the preffure, 
and requiring a conftant and powerful exertion on the part 
of the adduétor mufcles. As it is, the columns are preffed 
on perpendicularly by the tranfverfe width of the hip bones, 
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fo that the preffure may he faid to render them more firm and 
fteady, The long bones of the lower extremity in man are 
placed nearly vertically on each other, and on the foot. 
And we may juft remark, that even in ftation a fucceffion 
of columns of the fame fize is probably more advantageous 
thark a fingle one, equal in bulk and length to the whole: 
this has been demonttrated in the cafe where the weight is 
pr oa by columns fuppofed to be flexible. The direction 
of the head and neck of the femur has been already men- 
tioned as increafing the bafe of fupport, and we may add 
that the oblique pofition of the latter decompofes, in fome 
meafure, the preflure of the trunk from above, and renders 
it lefs fenfible than if it had been vertical ; avoiding at the 
fame time the difadvantages arifing from an inclined pofition 
ofthe whole columns, as mentioned above. By the arch of 
the necks alfo the thigh bones are projeéted from under the 
hips, and fuftain the trunk with greater conftancy and free- 
dom than if they had been placed vertically beneath it 
during its different inclinations. The thighs, charged with 
the whole weight above, tran{fmit it to the leg at the knee 
joint ; fomewhat differently, however, in the adult, and in 
the aged. In the latter the {pine is bent forwards, and to 
preferve the balance the thighs are neceflarily alfc bent, and 
prefs obliquely on the leg, a difadvantageous bearing, as 
requiring greater mufcular efforts, and foon becoming on 
this account wearifome. It is through the tibia alone that 
the preflure is communicated to-the foot, which finally fup- 
ports the whole weight. The arch of the latter is favoura- 
ble to ftation only inafmuch as it favours the adaptation of 
the fole to inequalities of furface. In progreffion it may 
give eafe and grace, but the long and fomewhat flattened 
‘oot is probably beft fuited to firmnefs of ftation. The 
concavity is leflened by the preflure, which aéts moft fenfibly 
on the anterior and more moveable part : it is very evident, 
when the foot comes with force to the ground, and it may 
be proved alfo by the aching and uneafinefs produced by 
wearing fhort fhoes, which impede the elongation of the foot. 
A quettion has arifen concerning the moft advantageous 
bafe of fupport, or what opening between the two feet is 
belt fuited to fecurity of ftation. An anfwer equally ap- 
plicable to every cafe cannot readily be found ; the nearer 
it approaches a {quare, including the feet, the better. Still 
different individuals mutt require different bafes as fuited 
to their own form. In every cafe, if the feparation be too 
wide, the limbs lofe their perpendicular bearing, and be 
come inclined to the trunk. The fmaller the angle made 
by two lines produced backwards in the direétion of the 
feet, the better: it feems, indeed, that a parallel dire¢tion 
of the two feet is the moft natural, as we fee it in children 
and in the greateft number of adults, efpecially of thofe who 
have not been inftruéted by art. The body has a tendency 
to fall forwards, which is partly counteracted by the length 
of the foot ; increafing the bafe of fupport in the anterior 
direction. Now if the foot be turned much outwards, the 
bafe is neceflarily fhortened towards the front; and, as in 
-ftation, the trunk has no difpofition to fall laterally, what 
the bafe gains in that direétion is in no degree equivalent to 
what is taken away from the other. The fame obfervation 
applies to turning the toes inwards ; but as this never takes 
place to any confiderable degree, an abufe of it is lefs to be 
apprehended. The unnatural pofition, in which education 
teaches us to place our feet, with the heels forming an ob- 
tufe angle behind, is contrary to the whole mechanifm of 
the limbs, is uneafy, and infecure. In different gymnattic 
exercifes the feet are placed fo as to offer the greatelt pofli- 
ble refiftance to the probable direGtion of the effort they 
will have to withftand. In wreftling, where the force in 
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the fir inflance is generally applicd laterally, we obferve 
the feet parallel, and at a confiderable diftance from each 
other. Conftant attention, however, is abfolutely neceflary 
to change this bafe, if any unexpeéted impulfe be made in 
a contrary line. A deficiency in this refpe& is the reafon 
why inexperienced wreftlers are fo readily pulled down for- 
wards, or thrown on their backs, their exertions being uni 
formly direéted to oppofe the expected ones of their adver- 
faries; if thefe be fuddenly altered, there is no adequate 
power of refiftance. In boxing, the bafe is increafed from 
before backwards, the feet are placed nearly at right angles 
and far apart, the knees are bent a little, and the trunk 
lowered. Here the impulfe is expected in front, and the 
attention is particularly direéted to oppofe it in that point. 
This, in fhort, is one of the great principles obferved not 
only in thefe exercifes, but in every laborious exertion, as 
in pufhing or pulling, where the line of oppofition does not 
vary. Whatever be the direétion or diftance of the feet 
from each other, no mufcular effort can prevent the fall of 
the body, whenever the perpendicular line from the centre 
of gravity falls without the quadrilateral {pace intercepted 
between the feet. Andaman can fupport a weight much 
heavier than himfelf, provided that the line from the centre 
of gravity of fuch body fall within the bafe of fupport. 

Our obfervations hitherto are principally applicable to 
ftation, with the trunk ere&. Let us now fuppofe the 
feet fixed fecurely on the ground, and the trunk moving in 
different direétions by means of the articulations of the hip 
with the thigh-bones. In bending forwards, if the motion 
be prolonged confiderably, the centre of gravity is no longer 
fupported, and a fall is the immediate and neceffary confe- 
quence. We have before remarked, that the articulation of 
the facrum with the offa innominata is in a plane pofterior to 
that of the feet. Now, if in bending forwards, the hip- 
bones move on the thighs, fo as to bring the two bafes into 
the fame plane, the centre of gravity is eafily thrown for- 
wards beyond them, and a fallis the refult. ‘To counteract 
this, when the trunk is bent much forwards, we at the fame 
time carry the upper part of the lower extremities back- 
wards, the feet remain advanced, the leg and thigh are 
inclined backwards, fo as to form an angle with the body. 
In extending the body on the thighs, and carrying it back 
beyond the perpendicular, as there is no extended bafe of 
fupport behind, analogous to that formed by the feet in 
front, we are obliged to bend the knees, in order to bring 
the centre of gravity within the fpace occupied by the feet. 
If the lower extremities are maintained in an upright pofi- 
tion, while the trunk paffes behind the perpendicular line, 
afall isinevitable. Lateral inclinations of the trunk on the 
thighs are neceflarily confined ; fince, in order to lower it 
on one fide, the oppofite limb muft be proportionably raifed; 
when both feet touch the ground, it is almoft completely 
prevented, fo that the lateral balance is feldom loft, efpe- 
cially as we can at pleafure widen the bafe of fup- 
port. 

The power of ftanding on the toes refults from the mode 
of their articulation with the metatarfus, which allows of ex- 
tenfion or infleétion upwards, beyond the axis of the latter. 
By this mechanifm we reft on the whole length of the toes, 
not merely on their points, which would be utterly incapa- 
ble of fupporting the weight ; here too the fefamoid bones 
are effentially ufeful, the preffure bearing dire@tly on them, ae 
it does on the patellain knecling. In this attitude the feet 
are extended on the leg, and form an obtufe angle with the 
toes, which conftitute the bafis of {upport; the legs and 
thighs are in the fame ftraight line, andthe trunk is proje@- 
ed a little forwards by the elevation, fo that the centre of 
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gravity is brought over the contracted plane, which now 
orms the bale of fupport, leffened very much in length 

potteriorly by the lofs of the tarfus and metatarfus. The 
fame difficulties occur if we ftand on any pointed, or narrow 
body, and for the fame reafon, viz. the diminution of the 
{pace in which the vertical line from the centre of gravity 
mutt fall, in order to preferve the equilibrium. This applies 
alio, and more forcibly, tothe cafes in which we ftand on 
the toes, orheelof one foot only. In the laft inftance the 
foot is bent, the fole elevated, the rounded heel alone touches 
the ground by a very limited furface, great mufcular exer- 
tion is required to keep the line of gravity vertical, the 
body vibrates on every fide, and the attitude is neceffarily 
foon loft or difcontinued. We have not fo much difficulty 
in ftanding on the heels of both feet, though this is far lefs 
ealy than on the toes, on account of the points on which 
the weight refts. Standing onafingle foot, with the whole 
fole on the ground, is an attitude more eafily maintained, 
on account of the greater length of contact, and the lefs 
mufcular exertion neceflary to inflect or erect the trunk fo as 
to bring the line of gravity within it. In this pofition the 
body is more or lefs inclined on the limb which fupports it, 
and may be moved with facility in every direction by means 
of the joint at the hip. The long neck of the thigh-bone 
is here eminently ufeful, by widening the bafe of fupport 
afforded above to the trunk ; and the pofition cannot for an 
inftant be maintained by animals, who, befides other ob- 
ftacles, have a very fhort neck to the femur. It is obvious 
that flation on one foot muit be more difficult than on two, 
as in the laft cafe it is not only the feet, but the plane’ 
intercepted by them, which form the bafe, and much lefs 
exertion is required to keep the line from the centre of gra- 
vity within it. We muft have obferved alfo, that when in 
ftation on one foot, the trunk is much inclined in any di- 
xeGtion, we throw out the ether limb in the oppofite one, in 
order to keep the centre of gravity vertical to the bafe: and 
if we ftand on the toes or heel of one foot, not only the 
other leg, but the arms alfo, are called into action to preferve 
the equilibrium, which is perpetually loft and regained by 
the tottering trunk, and fhuffling bafe. A fixed ftability 
is utterly prevented by the difficulty of keeping the balance 
even under the greateft mufcular exertions. 

In fitting, the fupport is afforded by the tuberofities of 
the ifchia, the thighs and the interval between them, and 
by the legsalfo, if we fit on the ground with them extended. 
This is a firm pofition, eafily continued, efpecially if the 
body is inclined a little forwards over the bafe ; if it is in- 
fleed backwards a fall may eafily take place. On this ac- 
count we have generally backs to our feats, to allow the 
trunk to recline, when the mufcles are fatigued by fup- 

porting it in its pofition of inclination forwards. The legs 
and thighs are concerned only in a fecondary way in this 
poiture, as the principal fupport 1s afforded by the tubero- 
fities of the ifchia refting immediately on the furface 
below. : 

Kneeling is another attitude in which the lower ex- 
tremities are employed, but the bafe of fupport is extended 

pofteriorly, confifting of the {pace included by the legs, 
which are projected backwards under the trunk. Hence 

the body, if ere&, is difpofed to fall forwards; we require 

areiting place in front, as we throw the hips backwards, to 
bring the line of gravity over the legs. This poiture is far 

from an eafy one, fince it requires a con{tant and unfavour- 

able exertion of mufcular force. The ufe of the patella 
has been already explained. dee Aol 

The importance of the general law, by which it is necef- 

fary that a vertical line pa s through the centre of gra- 

vity fhould fal! on fome point within the bafe of fapport,. 
is ftrikingly exemplified by the following obfervations, If 
we ftand with our back and feet touching a wall, and then 
make a profound bow forwards, we inevitably fall, as the 
vertical line from the centre of gravity foon over-reaches the 
bafe-of fupport. Again, when fitting with the trunk and: 
legs perpendicular to an horizontal plane, we cannot rife 
from our feat; becaufe the centre of gravity of the trunk. 
fails far behind the feet: we are obliged confequently 
either to incline the trunk very much forwards, or draw the 
feet backwards under it, in the firft cafe changing the 
centre of gravity, in the latter the bafe of fupport; and. 
then by mufcular efforts the thighs are eafily extended on 
the legs, the trunk fufpended, andthe whole body ereéted 5. 
operations extremely difficult, if not impoflible, fup- 
pofing the original pofition had been preferved. Our no- 
tions of ftation would be very imperfect if we did not take 
muf{cular exertions into the account; it is in vain that we 
place a dead body fo as to bring the centre of gravity over 
the bafe of fupport; the bony columns-are no longer regu- 
lated by the varied efforts of numerous mufcles,.as in the 
living fubje&; the machine is incomplete, and inftantly 
gives way to the preflure. The fame phenomena occur if 
fainting comes on in the ereét pofture; the head 
and neck inclire forwards, as alt the trunk; the- 
bones bend on the thighs, the latter on the legs, 
and thefe again on the feet. We muft not. therefore 
confine our attention to the idea of bony columns prefling 
vertically on each other, but recollect that they have highly 
moveable articulations, which require fome ftrong external 
efforts to give them pofitive ftability. Thefe exertions are 
more or lefs powerful as the bones depart more or lefs from 
a vertical bearing on each other. Hence the anterior ex— 
tremities of quadrupeds poffefs fewer and lefs powerful 
mufcles than the polterior : as, in the firft inftance, the bones 
are dire€tly extended on each other, and prefs vertically om 
the ground; in the laft, they form angles more or lefs 
open, which can be preferved only by a conftant exertion of 
mufcular force. The elephant is an illuftrative exception to 
this obfervation ; his hind limbs are nearly vertical columns > 
amechanifm which diminifhes the quantity ef mufcle other- 
wife neceflary to fupport hisenormous bulk. Ininfe&ts, or 
the other hand, the joints are bent at very acute angles; a 
flructure lefs inconvenient than we might at firft fuppofe, as 
on account of the fmallefs of their body, the weight is di- 
minifhed in a fub-duplicate ratio to their fize. In birds 
who fleep perched on trees there is a peculiar conftrution, 
by which the mere ceffation of mufcular aGtion, the allowing 
the body to fink, and the knees to bend, inducesa me- 
chanical contraétion of the toes, which grafp firmly the 
body on which they reft, and fecure their pofition when at 
rooft. In the gralle tribe, in the ftork for initance, who 
ftands motionlefs for hours waiting for his prey, there is a 
particular conftrution in the articulation of the knee, which 
enables him to itand without much muicular exertion. 

Progreffion—may be effeGted in many different ways, of 
which we fhall examine only the moft ordinary and fimple. 
In walking, the ation, which carries the body forwards, 
backwards, or to either fide, confifts in alternate motions of 
the lower extremities, in which each of them becomes, in 
its turn, the fixed point on which the whole weight of the 
body is{upported ; thelimb which moves, giving in its ele- 
vation an impulfe to the trunk by means of the hip bone. 
Each of thefe motions is called a ftep, and a fuftained fuc- 
ceflion of them conftitutes progreffion: and in order to un- 
derftand the latter, we fhall examine the mechanifm of the 
ftep under different conditions. In walking, if we met 
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Both feet’ to be on the fame tranfverfe line, the limb (fay 
the left) which makes the firlt ftep, is raifed from the 
ground and advanced, by bending the hip joint; it is then 
extended, and laftly, the foot preferving its advanced poli- 
tion, is fixed on a different fpot; fo that the centre of gra- 
yxity of the body which, during the advance of the left leg, 
was fuftained by the right, is moved forwards by a fimulta- 
neous movement of the trunk ; and the line of gravity falls 
becween the two feet. If the flep is fhort, the hip and 
trunk move but little ; if it be long, and the left leg carried 
far beyond the right, there is an evident rotation of the 
right hip, and confequently of the trunk on the corre- 
fponding thigh. By this horizontal rotation, which carries 
the left fide of the body obliquely onwards, the extent of 
the flep is greater than it would have been by the fimple 
bending the thigh; and we fee it in faét moft evideatly in 
long ftrides, where the rotation is fo great, as to bring the 
fhoulder of the advanced fide immediately in front, the hip 
moving through the quarter of a circle, giving thereby an 
additional impulfe to the limb below. Av the ftep is fhorter, 
this lateral rotation is lefs obfervable, till in fome cafes it 
can be no longer noticed. It is more evident in the female, 
from the greater tranfverfe diameter of the pelvis; and is 
particularly ftriking in individuals who haye a {tiff, or an- 
ehylofed hip joint, where the limb cannot be advanced by 
bending the thigh. The fhort ftep is effeéted, on the con- 
trary, chiefly by the alternate fiexions and extenfions of the 
jointsof one extremity, uninfluenced by any movement of 
the trunk on the other. 

If the feet are not in the fame tranfverfe line at the com- 
mencement, thelimb, whichisbehind,andinclinedtothetrunk, 
isthe one to be moved forwards. Here the foot rifes, each 
part quitting the ground fucceflively, from the heel to the 
toes, by akind of circular motion. The limb is thus ele- 
vated and advanced, and the centre of gravity is carried in 
the fame dire&tion, which latter is effe€ted with greater fa- 
eility, as the body at the fame time leans a little forwards. 
When this impulfe is carried to its full extent, the toes are 
detached from the ground by the thigh being fuddenly bent 
en the hip, which has been moved forwards, and the limb 
is carried onas in the former cafe, the other remaining fixed 
asthe temporary fupport. The hip and knee joints are then 
extended, and the foot bent on the leg. The foot touches 
the ground firft by the heel: this is fucceeded by a circular 
motion of the anterior part of the foot round this fixed 
point, and a correfponding motion of the leg in the fame 
direétion, which brings it to a vertical line at the time that 
the toes begin to bear on the plane below. In thefe circu- 
lar motions the foot is fenfibly elongated, and its concavity 
leflened by the preffure, its vaulted form, and the number 
and mode of its articulations imparting a degree of eafe 
and grace to the whole motion which we look for in vain, 
where the foot is flat and ftiff, and the whole fole quits, or 
reaches the ground at the fame inftant. There is, in this 
cafe, an awkwardnefs of gait, and a real inability of walk- 
ing with promptitude and vigour. This ftep we have been 
deferibing takes place fucceflively in each limb in pro- 
greflion ; and differs from the preceding in being more ex- 
tenfive, and depending more importantly on the foot. The 
impulfe which its elevation communicates to the trunk will 
be influenced however materially by the knee: if this is 
beut in proportion as the foot rifes, the limb lofes in one 
aétion what it gains by another ; the impulfe will be ftronger 
as the knee is kept more extended. And when the foot is 
detached at once, without this rotation, no impuife will be 
given to the hip by the limb in motion: if the pelvis roll 
oa the thigh which is fixed, it muft be by an independent 

mufcular action, as in the former cafe, Yn every cafe, as 
foon as the foot has left the ground, the trunk fupports the 
limbs ; and carries it forwards. ‘The mechanifm of the ftep 
backwards will be eafily underftood from what has been 
faid: we obferve only that the foot is raifed more imme- 
diately by bending the knee ; and that when the ftep is pro- 
longed, there is an evident horizontal rotation of the trunk 
inthe fame direétion. The fide ftep is produced by gently 
bending the knee to detach the foot from the ground, and 
then abducting the thigh ; or by lifting the whole limb by a 
lateral inclination of the trunk on the oppofite one, and 
then feparating them, the knee being all the while ex- 
tended. 

Walking is a fucceffion of thefe motions, and requires for 
its regularity an equal length of both limbs; a fhortnefs of : 
either limb induces a finking and relative inclination of the 
whole trunk to the correfponding fide, every time that the 
deficient extremity touches the ground. In the moft natu- 
ral mode of walking, one foot does not quit the ground en-- 
tirely, until the other touches it wholly, or in a great part 
of its length: the latter begins to fix itfelf while the former 
{till refts on its point ; the vertical line trom the centre of 
gravity, which fell on one foot during the tranfportation 
of the other, being carried forward, and dropping at this - 
time between the two. When the advanced foot is firmly 
fixed, we throw onit the centre of gravity ; the fame motion 
neceflarily projects the whole body-forwards, anda fucceffion 
of fimilar phenomena takes place. At each ftep theimpulfe 
given to the trunk by the limb which has juit quitted the 
ground produces an undulatory motion up and down, and at 
the fame time an horizontal rotation alternating from one 
fide to the other. It is the latter which, from not being 
fuftained equally, produces the deviation from the ftraight 
line-in walking forwards, fo conftantly obferved if we walk - 
blind folded, where confequently we cannot correé incidental ° 
errors by the fight. The beft chance of walking ftraight 
in this cafe is by taking very fhort fteps, and for the 
reafons infifted on above. In fa&, the centre of gra- - 
vity is not; when we carefully endeavour to attain it, 
moved forward in the fame ftraight line, but varies more 
or lefs between the lines defcribed by the feet at every 
ftep, in a degree proportionate to the extent ofeach. This 
is {carcely noticed, but is evident from this fimple experi- 
ment. If we ftand at any diftance from a {mall perpendi- 
cular rod, and fix our eyes on any point fome way behind 
it, and in the fame ftraight line, we fhall, as we advance te 
the rod, tind this point alternately to the right and left of 
it, as we move each limb. A proof that the trunk is not 
carried as in a ftraight line, but defcribes a tortuous one, 
winding from one fide to the other. Another confequetice- 
of this rolling of the trunk on the oppofite limbs in fuccef- 
fion, is a {winging motion communicated to the upper ex- 
tremities: thefe move, moft commonly, in an oppofite 
way to the feet; that is, the right arm moves on at the 
fame inftant that the left leg propels the trunk. The ufe 
of this crofs motion of the arms is fuppofed to be that : 
of correéting the lateral impulfe given to the trunk by 
the leg in its elevation, In every cafe of progreffion there 
mult be a regulated degree of flexions and extenfions, which 
is in fome inftances provided for by the mechanifm of the 
bones, and their ligaments, but in all depends principally on 
an uniform fucceffion of fuftained mufcular adtions. ‘The 
greater difficulty and fatigue experienced in walking up an 
afcending plane depends upon the greater degree of flexion 
neceflary to raife the limb from the ground; this muft be 
increafed as the plane becomes more vertical; the heel is at 
the fame time lower than the toes, aad muft pafs through 
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moré {pace in each elevation than in the ordinary cafe of 
walking on plain ground. Walking down hill is for the 
fame reafons lefs difficult ; there is lefs occafion for exten- 
five mufcular action. The objeG is to regulate the impulfe 
which the trunk eafily acquires, and to keep the ceutre of 
gravity over the feet, by throwing the trunk a little back- 
wards, inftead of leaning forwards, as in the preceding cafe. 
In afcending alfo we have each time to elevate the weight 
of the body by mufcular powers; in defcending we have 
only to prevent it from finking too faft. Mounting fleps, 
or a ladder, or defcending either, are ftill more difficult, 
as the reafons above given apply more ftrongly. 

Running differs from walking chiefly in the rapidity and 
force with which the motions of the lower extremities are 
executed. The mechanifm by which they are preduced is 
nearly fimilar ; the remarkable differences are, that the tocs 
only touch the ground, and the whole trunk is inclined very 
confiderably forwards. In confequence of the firft cireum- 
ftance, a {mall furface only is in conta@ with the ground ; 
and this can be more rapidly applied and detached, while the 
extention of the foot upon the leg adds to the length of the 
limb. From this {mall extent of the bafe of fupport arife 
the frequent falls in running from trifling obftacles, or flight 
lateral impulfes ; and hence, in this mode of progreffion, we 
fhould conftantly endeavour to preferve the balance, by 
preventing the centre of gravity from being removed too 
quickly from the leg behind, or from being thrown too 
foon oa the one in advance. Running is alfo infecure from 
the fhort time allowed for fixing the point of fupport ; and 
hence politive ftability is lefened inverfely as the neceffity 
for it is inereafed by the quick tranfition of the centre of 
gravity from point to point. At each ftep the trunk is 
fuddenly and violently carried forwards by the limb which 
has juft left the ground, and which mutt be immediately and 
contiderably advanced to fupport the centre of gravity. 
In running very fat, efpecially ona declivity, fo powerful 
an impulfe is communicated to the trunk, that it is almoft 
impoflible to ftop fuddenly ; we gradually flacken our pace, 
fill projecting the limbs to fupport the trunk till the im- 
pulfe is weakened. In running up an acclivity we always 
bend forwards, to affift the propulfion of the centre of gra- 
vity, which is effected under many difadvantages ; we ge- 
nerally do fo in running on plain ground, though, wken we 
run carefully, the head and fhoulders are thrown back to 
counterbalance the impulfe below. When from fear, or ina- 
bility to continue the mufcular exertions neceffary to main- 
tain this pofture, the trunk is neither thrown back, nor even 
kept vertical to the horizon, the runner appears to yield en- 
tirely to the impulfe, to commit himfelf almoft to chance; his 
enly endeavours being to throw his legs out rapidly and to the 
greateft extent, to fuitain the increafing velocity with which 
the centre of gravity is carried onward : the ground covered 
at each itep is really immenfe, the power of balancing is 
totally loft, and the flighteft inequality of furface is fuffi- 
cient to overturn him with the rougheft violence. If he is 
fteady enough to reach the bottom in fafety, he continues 
his courfe a very confiderable way before the impulfe is 
deftroyed, and the power of regulating his movements re- 
covered. In running, the lateral rotation of the hip and 
trunk on the thigh is extenfive, from the length of the 
fteps ; and the fame caufe produces an equally great and 
rapid motion of the oppofite arm to preferve the equilibrium, 
which is more eafily loft than in walking. 

In leaping, the body may be raifed vertically, or with any 
degree of obliquity. The joints of the lower extremities 
are firft clofely bent, and then fuddenly extended, fo as to 
propel the trunk; for the ground effeCtually refifts the 

impulfe, which muft be entirely fpent on the moveable parts 
above. The alternate angles, formed by the ankles, knees, 
and hips, deprefs the centre of gravity, without altering its 
bearing on the feet ; and the fame mechanifm enables us to 
elevate the trunk nearly im a vertical line, the circular 
motions in oppofite dire¢tions executed with almoft inflanta- 
neous velocity, acting in a ftraight line intermediate to them 
all. If the flexions were all made in the fame direétion, 
fubfequent extenfion would be more laborious, and a perpen- 
dicular impulfe, fuch as produces the vertical leap, would 
be impoffible. ‘The mechanifm of leaping may be illuftrated 
by comparing it with other motions. The mufeular powers 
being the fame, the leap will be more confiderable as the 
levers are longer, and more inclined on each other. Hence 
animals, whofe hind limbs appear difproportionately long, 
can make the moft extenfive bounds ; we need {eareely 
inftance the kangaroo, hare, fquirrel, or grafshopper. 

The elevation of the body in a vertical leap is continued 
fo long as the communicated Pia ete the power 
of gravitation ; as the former diminifhes, the latter again 
begins to operate, and the body defcends in the fame line 
with that in which it had been elevated. It is incapable, 
while in the air, of altering the general direétion derived 
from the firft impulfe; although many motions of the 
extremities may be produced, as we obferve in dancing. 
The ground, from its want of elafticity, communicates no 
impulfe to the body at the moment of elevation. A certain 
refiltance to the aétion of the mufcles on the moveable 
levers is required. If the es be foft or fandy, ft yields 
too readily to the impulfe of the feet, and leaping is Sie 
on the contrary, if the point from which the jumper fprings 
be elaftic, as in the cafe of a flexible board, or a tight rope, 
there is an evident re-aétion, confiderably increafing the 
impulfe communicated by the exertion of the lower limbs. 
In jumping forwards the trunk is inclined, and projeéted in 
the fame direétion by the extenfion of the thigh on the leg. 
This latter motion is counterpoifed or varied, according to 
circumftances; but it is fo effential in every cafe, that we can- 
not leap if the knees are kept extended, no mufcular aétion 
or exertion could then raife the body from the ground. The 
chief effort is to turn the thigh and trunk balanced on it for- 
wards on the tibia; and the impulfe thus given predominates 
over the others; in leaping backwards, the tibia is the more 
moveable divifion of the lever by a variation in the combined 
action of the mufcles employed, determinable by the will. 
In the vertical leap the body moves up and down in the 
fame line: but if the impulfe is given in a line inclined to 
the horizon at oblique angles, the line defcribed by the 
centre of gravity will be a parabolic curve, compounded of 
the uniform ftraight motion’ of projection, and the force 
of gravity, as in other projeétiles. While the firft pre- 
dominates over the laft, the body afcends; when they are 
in equal power, the elevation is the greateft; from this 
point, it defcends, the force of gravity aéting with increafing 
effect as the impulfe is weakened. The impulfe, in this cafe, 
may be confiderably increafed by a previous motion given 
to the body by running : the impetus is fomewhat altered 
in diretion by the violent extenfion of the extremities, but 
it aéts with almoft undiminifhed force in projecting the 
body: there are here two caufes a€ting in oppofition to 
gravitation. This kind of leapis facilitated by inclining the 
body forwards; and, in order to afford a point of fupport 
to the centre of gravity, we always find, before the body is 
elevated from the ground, that one of the legs, ae the 
right, is much before the other; this pofition is preferved 
throughout, for the fame reafon, or the two legs are brought 
into parallel obliquely inclined lines, before we reach the 

r ground 
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ground at the end of the leap, If we jump with the feet 
together, we cannot incl ne the body much forwards, with- 
out Jofing the balance. In this cafe, to affill the impulfe, 
we [wing the arms backwards and forwards before we make 
the {pring, endeavouring to give fome degree of horizontal 
impetus to the trunk, which mult however always be 
inferior to that obtained by even a fhort run. ‘The body 
comes in contact with the ground, at the end of the leap, 
imprefled by a double force, v/z.; the proje@ile impetus, 
and that acquired by gravitation in the defcent. We 
extend the feet on the legs, fo as to touch the ground firlt 
by the toes; we then yield fomewhat to the force, and 
allow the joints to be bent gradually, fo as to weaken and 
finally deftvoy the fhock. In order to deitroy the impulfe 
given to the centre of gravity, we throw back the head and 
fhoulders, and flacken our pace by degrees, till the power of 
balancing is reftored. 

The a&tion of dancing, which confifts in a rapid change, 
in various manners and direétions, of the lower extremities, 
principally refembles, in fome refpects, the run, in many 
others the /eap. We omit the detail of thofe extraordinary 
and amazing feats of agility, which aftonifh us in the ftage 
dancer, or the tumbler’; as they depend, not on any pecu- 
liarity of mechanifm, but on the powerful, long fuftained, or 
rapid ations of mufcles, educated to the tafk, and preferved 
Fh conftant exercife in the higheft poffible ftate of energy. 

opping is a fucceffion of leaps on one leg only; the actions 
‘are otherwife analogeus. Skaiting is a fimple motion ; the 
mechanifm of which may be readily conceived after the ob- 
fervations we have made : the centre of gravity is brought 
alternately over the oppofite feet, as each glides on the plane 
beneath, and the balance is preferved by mufcular action. 
Swimming is a more compound aétion of both upper and 
Jower extremities, involving in its difcuffion many intereft- 
ing quettions, independent of their funGtions, and which con- 
fequently cannot properly be confidered here. 

For more detailed information on the fubje& of animal 
mechanics, we refer the reader to Borelli, de Motu Anima- 
lium ; Haller, Element. Phyfiol. tom. iv. ; Barthéz, Nou- 
velle Mécanique de ’Homme: fee Jour. des Scavans 
‘1782-1783. Bichat, Anatomie Deferiptive, tom. i. Cu- 
vier, Lecons d’Anatomie compareé; tom. i. fur Ia fin. 
‘There is a catalogue of authors on this fubje&t in Dr. 
Young’s Natural Philofophy v. ii. p. 164. 

Comparifon of the upper and lower extremities. —A review 
of the differences in the conftruction of the upper and lower 
limbs will illuftrate the mechanifm of their component parts. 
There is a general refemblance of form throughout ; and 
the eflential varieties may be all referred to the principle of 
mobility in the upper, and to that of firmnefs in the lower, 
In man, the extremities are nearly parallel to the long 
diameter of the trunk and confequéently they muft be 
parallel to each other ; but they are not in the fame vertical 
plane. A line drawn from the glenoid cavity of the fca- 
pula to the acetabulum, will be very oblique from above 
downwards and forwards, becaufe the plane in which the 
former lies is pofterior to that in which the latter is found. 
Hence the arm drops neceffarily behind the thigh. The 
advantage of fuch a difpofition in the upper extremities is, 
that the principal motions, which are thofe in the anterior 
direétion, have a greater range than if the glenoid cavity 
had been feated nearer to the front of the trunk, The 
extremities differ alfo in the fpace, by which they are fepa- 
rated from each other. If we judged only by the intervals 
between the right and left Fe and cotyloid cavities 
sefpectively, we fhould fuppofe the difference to be great ; 
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the long clavicles keeping the firft at a greater diftance than 
the pubal portions of the hip bones do the fecond, This, 
however, is compenfated by the length and obliquity of the 
necks of the thigh bones, which throw the axes of thefe 
bones far without the cotyloid cavities. We have here fup- 
pofed the legs to be extended, and the arms lying in their 
natural direétion by the fides of the trunk ; if the knee and 
elbow be bent in this pofition, we fhall find the angles are 
open in nearly oppolite direétions, that of the knee back- 

wards, and the elbow forwards. Vhefe are the only joints in 
which the articulations are diveétly inverfe in their modes of 
aétion ; in quadrupeds, this condition prevails from the 
fhoulder and hip to the feet in a very ftriking manner, 
The lower extremities are nearer together below than above ; 
while the upper’ are kept afunder by the intervening 
body. The lower extremities are rather longer than the 
upper, in confequence of the great length of the thigh and 
leg, when compared with the arm and fore arm. For the 
latter, by the long axis of the hand being in the fame line 
with their length, gain much more than the lower extre- 

mity does by the mere thicknefs of the foot, When the 
arm hangs eafily extended by the fide, the points of the 
fingers reach to about the middle of the thigh; yet there 
are many varieties in thisrefpect. ‘The folid form, and the 

broad articular furfaces of the lower, are ftrikingly con- 
trafted with the flender make and narrow articulations of 

the upper; the firft bearing a marked relation to their prin- 

cipal funtion of fultaining the body, the latter to their 
diftinguifhing charaéter of mobility, At the time of birth 
the upper extremities are more advanced in formation than 
the lower. This feature is, however, more remarkable, the 
nearer we mount to the firft developement of the embryo ; 
it is gradually loft after birth, and the ftructure of both is 
completed nearly about the fame period. The different 
nature of their funétions, thofe of the upper commencing 
almoft immediately, and thofe of the lower not until a con- 

fiderable interval after the birth of the child, explains eafily 
the reafon of this difpofition. 

The bones of the hip and fhoulder differ more in their 
form and conneétions than any other parts of the extremi- 
ties. The feapule are fuftamed by mufcles, allowing a 
great variety of motion, and are kept apart by the two 
moveable clavicles in front ; the hip bones are bound firmly 

to the f{pine, and the articular cavities feparated from each 

other by an immoveable medium. ‘The {pace between the 

cotyloid cavities is proportionably greater in the female than 

in the male. ‘The fame excefs may be obferved in the 

fhoulders, where it arifes from the greater comparative 
length of the clavicle, ‘The breadth of the feapule increales 
in the male the tranfverfe diameter of the fhoulders, which 

on this account is particularly ftriking from behind ; in front 

they are not proportionably fo wide as in the female. It is 
therefore the proportional excefs of width in the hips, and 

not any decreafe in the breadth of the fhoulders, which 

gives to the female,figure one of its mott prominent features ; 
this diftinguifhes it from the male, in whom the ftrong,, 

though narrow, hips are oppofed to the comparatively 
fpreading fhoulders. Thefe circumftances are fufficiently 
evident in examining the difpofition of the bones; but they 
become ftill more ftriking, by the addition of the foft parts, 
in the complete fubject, where the {trongly marked and 
mufcular form of the fhoulders, and the contracted out. 
line of the hips in the male, is finely contrafted with the 
delicacy of the firft, and the fwelling roundnefs of the laft 
in the female. The hip bone exceeds the feapula and cla 
viele in volume, as well as in the firmnefs of its articulation ; 

it further gives a fixed point of motion to the thigh, by a 
eep 
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deep articular cavity, whereas the feapula offers a fhallow 
-and eafily moveable one, yielding to a flight impulfe. 

The femur exceeds the humerus very much in fize, and 

length, (this laft being nearly in the ratio of 46 to 33,) and 

in the extent of its articular furfaces. Although their mo- 

tions. are for the moft part analogous, fome differences may 

be pointed out. The movements of circumduétion and 

rotation exift in an inverfe ratio to each other. In the 

thigh bone, the length of the neck, which is the lever of 

rotation, gives great extent to this motion, and thus fup- 

plies the want in the leg of the motions correfponding to 

the pronation and fupination of the fore-arm, fo that all 

-yolling of the foot out and in, when the limb is extended, 

arifes from a motiom of the whole limb. The fhort neck 

-of the humerus, on the contrary, by bringing the axis of 

the bone nearer the centre of motion, limits rotation ; 

which is lefs effential, inafmuch as the hand is moved by the 

pronation and fupination of the fore-arm. Circumduétion is 

-more confined in the thigh by this very leagth of the neck, 

which makes an angular lever of this bone, differing much 

from the nearly rectilineal one of the humerus. _In the firft 

cafe the axis of motion is not in the long axis of the bone; 

in the laft, it is nearly fo ; and the difficulty of this motion 

is proportional to the difference between the two axes, 

while its facility is greater as they approach each other 

more nearly. The advantages of this difpofition, in giving 

mobility to the upper, and firmnefs to the lower extremi- 
ties, may be readily perceived. 

The leg exceeds the tore-arm in the fize and length of the 

bones, the proportions being as 39 to 26- In the orang- 

outang the ratio of the thigh to the arm is as 9 to 10, and 

that of the fore-arm to the leg as g to 11 5 which propor- 

-tions are very different from thofe of the human fubject. 

The excefs of length in the lower extremity of man is feen 

moft evidently when he attempts to move on all fours, as 

we exprefs it. ‘To correct this difproportion he is obliged 

to bend the joints of the lower extremities, or to throw 

them out very obliquely behind the trunk, whilft the upper 

are perpendicular to it. The leg and fore-arm refemble 

each other lefs than the thigh and arm; in the fore-arm 

the parts are arranged favourably to mobility ; in the leg 

the object is to procure a firm and folid fupport, which can 

tran{port the centre of gravity with eafe and fafety from 

one point to another. Of the two bones of the fore-arm, 

which are nearly equal in every refpeét, one rolls eafily over 

the other, and the hand is articulated with the moveable 

bone. In the lower extremity thefe rolling motions would 

have been. dangerous ; to give it firmnefs, the foot is articu- 

Jated with the tibia, which correfponds to the ulna, and 

net with the fibula; the latter poffeffes no perceptible 

power of motion. ; 
The hand and foot refemble each other moft clofely in the 

ftrn@ture and number of the phalanxes, and of the bones 

which fupport them ; the principal differences occur in the 

carpus and tarfus, which are the moft folid portions. 

That part of the hand in which its flrength refides is leis 

developed, and has far lefs volume than the analogous parts 

EXT 

of the foot, on which the whole weight of the body 
tion finally refts, The moveable jalsiges, which itenk 
principal ageuts in executing the fondtions of the hand, are 
much longer, and larger than thofe of the toes, which are 
not fo effeuitialto ftation or progreffion. The foot and hand 
are difpofed inverfely as to form; the pofterior part of the 
former, and the anterior part of the latter, is the moft im- 
portant, the longeft, and poffeifes the moft ftriking cha- 
raters. The functions of the hand render it neceflary that 
its plane fhould be nearly continuous with that of the fore- 
arm; otherwife the radius could not guide it fo precifel 
over the objects in view. In the foot, the articulation is 
fo difpofed that its pofterior part offers a powerful lever for 
mufcular agents, and a folid fupport for the mafs above ; it 
is formed by a fingle bone of the foot, which neceffarily 
adds to its folidity. ‘The metacarpus and metatarfus have 
a much greater fimilarity to each other; the latter is the 
more folid, and offers this principal difference, The meta- 
tarfal bone of the great toe, by far the tirongeft of the 
whole, has {carcely any motion on the éarfus, and is on the 
fame plane with the others ; while that which fupports the 
thumb has a very oonfiderable extent of motion, and is 
anterior to the reft. This arifes from the obliquity in the 
articulating facet of the trapezium, which is dire&tly tranf- 
verfe in the firft cuneiform bone of the tarfus. Further, 
this bone in the foot is not feparated from the other meta- 
tarfal bones, by an interoffeous fpace larger than that 
between all the reft, as is the cafe with the metacarpal bone 
of thethumb, Thele remarkable differences depend wholly 
on the folidity neceffary for ftation, and the great mobility 
required for the important offices executed by the thumb in 
the human fubje&. In the ape tribe, the great toe on the 
contrary may be properly regarded as another thumb in its 
ftructure and ufes. The toes can be infle&ted further on the 
ecko) the foot than the fingers can be on the hand, a 
ifpofition which is accommodated to rogreffion, efpeciall 

to running {wiftly ; an analogous effect is produced in the 
hand by the infleGtion of the carpus backwards on the fore- 
arm, At the time of birth the important parts of the hand 
are already well developed; the metacarpus, and more 
efpecially the fingers, are fufficiently formed for the infant te 
feize objets within its reach, and te diftinguith fome of their 
qualities. This early developement of the organs of touch 
would {eem to beara marked relation to the correfpondin 
advancement in the formation of two other organs of a 
the eye and ear, they being all affociated clofely in confirm- 
ing, or correcting external fenfations. The important part 
of the foot, the tarfus, is far behind in formation, as it is 
not called into ufe till fome time after birth, till the organs 
of fenfe have long been exercifed in common, and can now 
mutually affift each other. 

Refpeéting this comparifon between the upper and lower 
limbs, fee Vicq D’azyr fur la comparaifon des extremites 
entr’elles dans homme, et dans les quadrupedes, in the 
Hiftoire de ?Acad. des Sciences 1774. 

EXTREMUM Claufit Diem. See Diem, 
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